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Proprietary Notice

Disclaimer

Trademarks

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

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

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

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

Metronics and Gage-Chek, are registered trademarks of Metronics
Incorporated.

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



Conventions & Terms

Icons

System refers to the Gage-Chek and the measuring devices connected to

1t.

This guide uses the following icons to highlight information:

WARNING

The raised hand icon warns of a situation or condition
that can lead to personal injury or death. Do not proceed
until the warning is read and thoroughly understood.
Warning messages are shown in bold type.

CAUTION

A

NOTE

=

The exclamation point icon indicates a situation or
condition that can lead to equipment malfunction or
damage. Do not proceed until the caution message is
read and thoroughly understood. Caution messages are
shown in bold type.

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



Safety & Maintenance Considerations

Electrical

General safety precautions must be followed when operating the system.
Failure to observe these precautions could result in damage to the
equipment, or injury to personnel.

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.

Additional safety information is included in Chapter 2: Unpacking and
Installation.

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

WARNINGS
Unplug the Gage-Chek from the electrical outlet before cleaning.

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

General Maintenance

Unplug the Gage-Chek from the wall outlet and seek the assistance of a
qualified service technician if:

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

* Liquid is spilled or splashed onto the enclosure

* The Gage-Chek has been dropped or the exterior has been damaged

* The Gage-Chek exhibits degraded performance or indicates a need
for service some other way



Cleaning

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.

Display Resolution in this guide

Display resolutions in this guide are examples only. User display
resolutions are likely to vary according to the specific application.

Accuracy & Precision

Measurement accuracy is determined by many factors, such as the
resolution of the encoders or transducers connected to input channels.
Generally, the display resolution of the Gage-Chek can exceed encoder
or transuducer resolutions. Setting the display resolution to exceed the
encoder or transducer resolution does not increase measurement accuracy.

System Configuration & Setup

All system setup and configuration must be performed by an experienced
Metronics equipment user.

Any time the Gage-Chek is connected to a new encoder or transducer, it
is necessary to perform configuration and setup again.

WARNING
Electrical shock risk: do not open the Gage-Chek enclosure. There
are no user-serviceable components or assemblies inside.
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Overview 1

The Gage-Chek is an
advanced digital readout
system for performing single
or multipoint measurements
atvery high levels of precision
and accuracy. Dimensional
inspection of components
can be made using
encoders or transducers
as part of in-line production
activities or final quality
inspection.

Measurements can be conducted completely
under operator control, or can be semi-
automated and conducted in conjunction with

amultipoint fixtured gage system.

The Gage-Chek supports 1,4 or 8 input channels
that can be algebraically combined or processed
by powerful math and control formulas to display dimensions such as
flatness, volume and runout. Formulas are created as part of the Gage-
Chek setup using straightforward screen control and math functions.

A 1.500
B 3.0000

C1=1.500 mm -
Channelinputs... o
View_ [in/mm [D0/D1] Set [Menu_
C2=1.000 mm
Processed by Are displayed as
formulas... dimensions
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Chapter 1

Overview

The intuitive user interface will be familiar to users of the QC200 and
other Metronics products, and includes a large-character color LCD for
fast and accurate measurement feedback.

User interface screens include bar and dial position indicators,

A Current Value [mm]l0 Jro] [A Current Value [mm]l0 [ro
Low Limit Nominal High Limit
20000 00000 20000 Gl < . ~ 2
B = Nominal X g
0.0000
0 10 Low Limit High Limit
: C -2.0000 2.0000
Low Warni High Warnin:

11,0000 gh1.oooo ’ D 0.8010 D

Graph... | Histo... Data.. | DRO.. | [ Graph.. [ Histo..

graphs and histograms of measurement statistics and tables of
measurement and SPC data.

’. A3 T-16-01 mm]10 1 ro HStOg'ﬂTI A mm][0_]Po 85059 AM 2-17-01 mm|[0 [ro
A [ r 0129 Mean 0.8806 A
Ucl 1.0000 E A T T E 13460 ¥ 13460 T 0.0272 E
' e ~ 1.3460r 00000 Mean 1.4208
B \ B 120 14260 Max15710
T 00203 N 15060% 15060 " 09580
AN 1.5060r 00000 '
£ 1 - C 2000  0.0000 0.1346 (&
\\ 15060 % 15060 9O
b Lcl 0.0000 \ 15060r 00000 6 G0.8077
D D 15060 X 14420 (Cp4.9521 D
! 13780t 01280 CPK 1.4342
%. A o [pata_ [ DRO. | |Graph.. |[FEYM Bar. [Data.. | DRO.. %. | _r. | Bar. DRO...

1-2

Panel keys are provided for selecting measurement functions, changing
display screens, entering numeric data, zeroing or presetting datums,
and sending data to a printer or a computer.

Softkeys control functions that change in support of screens selected by
the user to control measurements or display measurement results.

Wide keys located over the LCD can be programmed as hotkeys that
initiate frequently used system functions and can quickly be pressed
without looking at the front panel. In addition, most keys on the front
panel can also be programmed as hotkeys that initiate commonly used
functions.

All front panel keys provide tactile sensory feedback, and many key-
press operations can be configured to generate an audible sound.
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Dimension
Wide keys Softkeys Print key

Numeric
keypad

Cursor keys
LCD screen

= _ Command
S keys
Softkeys

'LCD ON/
OFF

Input
encoders

Speaker and external speaker jack outputs can be adjusted for quiet or
noisy environments. Earphones can be plugged into the external speaker
jack to facilitate silent operation in quiet environments.

The compact ergonomic design and adjustable-tilt front panel of the
Gage-Chek allow users to locate and mount the instrument in a wide
variety of environments to accommodate nearly any viewing requirement.
The tilt front panel can be adjusted and secured in
any convenient position. Rubber feet on the bottom
of the Gage-Chek prevent slipping when the
system is not permanently bolted to a work
surface.

Parallel port

Speaker
jack

Measurements viewed on the LCD and
stored data can be transmitted to a PC
over the standard RS-232 serial
port, or to a printer over parallel

Input channel .
or serial ports.

connectors

" Remote keypad/ A large selection of input
footswitch connector ~ channel connectors support a

wide variety of input encoders
Tilt adjust and transducers.

Serial port
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An optional foot switch and remote keypad are available for control of
Gage-Chek functions or data entry when the user is not close to the front
panel.




Unpacking and Installation 2

The Gage-Chek is easy to install in a variety of basic and advanced
measurement applications. This chapter describes how to unpack, install
and test the basic connections to the Gage-Chek.

Repackaging instructions are also included for return shipments and for
OEM customers that are configuring a Gage-Chek and shipping it to an
end-user.

Topic Page
Unpacking the Gage-Chek 2-1
Assembling the mounting stand 2-2
Safety considerations 2-3
Connecting input channel devices 2-4
Connecting an optional foot switch and remote keypad 2-5
Connecting a printer 2-7
Connecting a computer 2-9
Wiring the relay output connector 2-11
Purchase and warranty information 2-13
Repackaging the Gage-Chek for shipment 2-13

Unpacking the Gage-Chek

=

Carefully remove the contents of the Gage-Chek shipping carton.

NOTE
Save the carton and packaging materials for future re-shipment.
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Inspect the components listed below for shipping damage and other
abnormalities. The contents of the carton include:
* Gage-Chek instrument
* Relay output connector (attached to the rear of the Gage-Chek)
* Power cord
* Mounting stand
* Mounting hardware (attached to the Gage-Chek)
* Warranty registration card
Shipments of optional equipment can include:
* Remote keypad
* RS232 serial cable
* Foot switch (separate carton)

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.

Assembling the mounting stand

The Gage-Chek is secured to the swivel slots of the mounting stand by
a shoulder screw, a cap screw and associated washers as shown below.
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Assemble the Gage-Chek 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 Gage-Chek can be adjusted to various tilt positions and
will be secure in any position.

Safety considerations

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 a 3-wire grounded
outlet only. Never connect 2-wire to 3-wire adapters to the power cord
or remove the third ground wire to fit the plug to a 2-wire electrical
outlet. Modifying or overriding the third-wire ground creates a safety
hazard and should not be permitted.

WARNING

Always disconnect the power cord from the source of AC power
before unplugging it from the Gage-Chek 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 Gage-Chek. Keep
connections clean and tight. Locate cables away from moving objects.
Do not create tripping hazards with power cords, input cables and other
electrical wiring.

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

Location and mounting
Mount the Gage-Chek on a stable surface.

WARNING
If the Gage-Chek falls from its mounting location, serious injury or
damage to the equipment can result.

Power surge suppressor
Connect the Gage-Chek 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.
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Connecting channel

A

CAUTION

Industrial quality surge suppressors are recommended. Surge
suppressors found in inexpensive power strips are insufficient to
protect the Gage-Chek from damage.

Liquids
Do not spill or splash liquids on the Gage-Chek enclosure.

input devices

Channel input devices are attached to connectors on the rear of the
Gage-Chek. Many device interfaces are available to match the wide
variety of encoder and transducer devices that can be used with the
Gage-Chek. The number and type of channel input connectors will
vary depending on the application. The connectors shown below are
only examples.

Channel input
connectors

RS-232 port

Connect the channel input devices tightly to the desired connectors. A
channel number is provided near each connector.

NOTE

A type D1311 thermocouple can be connected to the RS-232 port
and designated as a channel input using the Channels setup screen
discussed in Chapter 3: Setup.
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Setting up channel input Channel input devices must be configured using the Channels setup
devices screen. Please refer to Chapter 3: Setup for details regarding input
channel setup.

Connecting the optional foot switch and remote keypad

The optional foot switch and remote keypad are connected to the RJ 45
connector on the left side of the Gage-Chek.

Foot switch/Remote
keypad connector

Typically, either the optional foot
switch or remote keypad is used.
However, both options can be
connected simultaneously using a
RJ 45 splitter as shown.
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Testing the foot switch and
remote keypad connection

NOTE

RJ 45 splitters are readily
available from most retail
electronics stores.

NOTE

‘When the foot switch and remote
keypad are connected using the
RJ 45 splitter, all operating
functions of each device are
retained. However, the foot
switch shares Hot Key mapping
with the number keys 7 and 8 of -
the remote keypad. As a result, functions assigned to the two foot
switch contacts will also be mapped to remote keypad numbers 7
and 8. The reverse is also true; functions mapped to the remote
keypad numbers 7 and 8 will also be mapped to the two foot switch
contacts.

Please refer to the Hot Keys portion of Chapter 3: Setup for details
regarding the assignment of functions to the foot switch, remote keypad
and Gage-Chek panel keys.

Connect the foot switch and/or remote keypad to the RJ 45 connector on
the left side of the Gage-Chek body.

The factory default Gage-Chek settings generate a beep sound when
any key or foot switch is pressed.

Apply power to the Gage-Chek and press a foot switch or remote keypad
Key. Listen for a beep each time a switch or Key is pressed. This
audible beep indicates that the foot switch or keypad is working and
connected properly.

NOTE

No default functions are assigned to the foot switch. Hot Key
assignments must be made for each foot switch contact later using
the Hot Keys Setup screen. Refer to Chapter 3: Setup. The remote
keypad is always fully operational as a numeric keypad independent
of Hot Key function assignments.

If a foot switch or remote keypad key is pressed and no audible beep is
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generated, turn the Gage-Chek off, disconnect the foot switch or remote
keypad and examine the cable connector and RJ 45 jack in the Gage-
Chek. The connector housings and pins should be clean and undamaged.

If the connector and jack appear to be clean and undamaged, reconnect
the device, re-apply power to the Gage-Chek and press the foot switch
or keypad key again.

If pressing the foot switch or keypad key still doesn’t generate an audible
beep, consult your Metronics distributor for assistance.

Connecting a printer

The Gage-Chek supports most HP printers using the HP PCL data format.

NOTE

The Gage-Chek provides a full complement of text and graphics
outputs for parallel HP PCL format printers. However, the Gage-
Chek RS 232 serial output can be connected to serial printers for
text output. In special applications requiring serial printers, refer
to the printer manufacturer’s instructions for configuring the printer
to work properly with standard RS 232 serial data.

Verify that the Gage-Chek and printer power are off. Connect the printer
to the parallel port connector on the rear panel of the Gage-Chek. Make
sure the connections are tight, but be careful not to over-tighten the
connector SCrews.

Parallel printer
port
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Testing the printer connection

Apply power to the Gage-Chek, and then to the printer.

When the Power of Quadra-Chek screen is displayed, press any key of
the Gage-Chek to display the DRO screen, and then press the Printer
key of the Gage-Chek.

Printer key

GAGE-CHEK 100

Current Value

A 0.0000
B 0.0000
C 0.0000
D 0.0000

in/mm | DO/D1

A small report should be printed.

If the printer doesn’t respond, turn the Gage-Chek and printer power off
and disconnect the parallel cable from the Gage-Chek and the printer.

Examine the cable and cable connectors. The cable surface should be
smooth and undamaged. The connectors should be clean and undamaged.
The Gage-Chek and printer cable connectors should be clean and
undamaged.

Reconnect the printer to the parallel port of the Gage-Chek. Make sure
the connection is tight, but do not over-tighten the connector screws.

Apply power to the Gage-Chek, and then to the printer. Press any key
of the Gage-Chek to display the DRO screen, and then press the Printer
key of the Gage-Chek.
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If the printer still doesn’t generate a report, consult your Metronics
distributor for assistance.

Connecting a computer

Verify that the Gage-Chek and computer power are off. Connect a
computer serial port to the Gage-Chek RS-232 port using a standard
straight-through serial cable. Make sure the cable connectors are tight,
but do not over-tighten the connector screws.

RS-232
Serial port

The default Gage-Chek settings for
communication over the RS 232
serial port are shown on this
sample screen.

Launch the computer application
that will be used to communicate
with the Gage-Chek, and configure
the communication properties of
the serial port to match those of
the Gage-Chek.
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Test 1: Communication from
the Gage-Chek to computer

2-10

Press the Gage-Chek Enter key to
display the DRO screen.

mmjl0 [po

0.0000
0.0000
0.0000
0.0000

View... | in/mm [ DO/D1 | Set [Menu..
Current Value mm|l0 Jpo

A [==).0000
B [#5).0000
C |5 ).0000
D [#").0000

-
View... | in/mm [Datum...| Extra | Setup

Press the Menu Softkey of the
Gage-Chek, and then the Extra
Softkey to display the Extra menu.

A
B
C
D

Current Value mm}J0 |po

A 0.0000
B 0.0000
C 0.0000
D 0.0000

View... | in/mm [Datum..| Extra [ Setup

Press the down cursor key to highlight the Send
function. - Value T T

A [=).0000
B [#5).0000
C |5 ).0000
D [~).0000

-
View... | in/mm |Datum..| Extra | Setup

Press the Enter key to transmit data
to the computer over the serial port.
The computer should display a
short dimension data file. Ifit does,
proceed to Test 2.

If no data file is displayed, make sure the serial port settings match those
of the Gage-Chek. If the problem persists, turn the Gage-Chek and
computer power off and disconnect the serial cable from the Gage-Chek
and from the computer.

Examine the cable and cable connectors. The cable service should be
smooth and undamaged. The connectors should be clean and undamaged.
The Gage-Chek and computer cable connectors should be clean and
undamaged.

Reconnect the computer and Gage-Chek. Make sure the connections
are tight, but do not over-tighten the connector screws.
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Apply power to the computer, and then to the Gage-Chek. Press the
Enter key of the Gage-Chek to display the DRO screen. Press the Menu
Softkey, press the Extra Softkey and then scroll to highlight the Send
function. Press the Enter key to transmit data.

If the computer still doesn’t display a report, consult your Metronics
distributor for assistance.

Test 2: Communication from When communication from the Gage-Chek to the computer has been
computer to Gage-Chek and verified, communication from the computer to the Gage-Chek should
back be verified as well.

Transmit the following command line from the computer to the Gage-
Chek in uppercase characters exactly as shown below, followed by a
carriage return:

SEND ALL

The Gage-Chek should transmit back a duplicate of the brief report
received in Test 1. If the second report is not displayed, transmit the
command line again:

SEND ALL

If the computer still does not display the report, consult your Metronics
distributor for assistance.

Wiring the relay output connector

Pull the relay output cable connector straight off the Gage-Chek rear
panel.

Relay output cable
connector
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Disassemble and wire the connector as shown below.

8 PIN DIN (Male)
E | 7 ! =

&Pin
Conn.

Signal

1 Relay 1Input
Relay 1 Normally Closed
Relay 2 Normally Open
Relay 1 Normally Open
Relay 2 Normally Closed
Relay 2 Input

o~ |on v | e |w |re

Select an overall cable diameter that matches the strain relief. The
strain relief inside diameter is 0.219 inches.

NOTE

Detailed specifications for the cable connector can be obtained from
the Internet or directly from the manufacturer. The connector is a
Switchcraft 15BL.8M, male 8-pin DIN.

Electrical characteristics of the relay contacts are contained in Chapter
8: Reference Material.

Relay operation is controlled by formulas created in the Formula setup
screen. Testing the operation of the relay requires an understanding of
formula creation in the Gage-Chek and is not discussed here.
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Warranty registration form

The warranty registration form included in the shipping carton should
be completed and mailed as soon as possible. Also record the purchase
and warranty information below so that it will be readily available later
to support any necessary interactions with distributor or factory technical
support personnel.

Metronics model number

Metronics serial number

Metronics dealer purchased from

Date received

Software version (From the front portion of this guide)

Repackaging the Gage-Chek for shipment

A

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

CAUTION
The original packaging must be duplicated exactly to prevent damage
to the Gage-Chek LCD screen.

Pay special attention to the following instructions:
1) Connect any loose mounting hardware to the Gage-Chek
instrument
2) Repackage the foam and cardboard carton inserts as originally
shipped from the factory.
3) Place the Gage-Chek into shipping carton with the LCD facing

up.

CAUTION
The LCD must be inserted face up to prevent damage to the LCD
screen.

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.
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What’'s next? Proceed to Chapter 3: Setup and then to Chapter 4: Formulas to configure
your Gage-Chek for use.
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3

The Setup Menu

The operating parameters of the Gage-Chek 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 Gage-Chek does not require re-configuration of system settings.

CAUTION

Parameter changes made in any of the setup screens affect the
operation of the Gage-Chek. For this reason critical setup screen
parameters can be password-protected. Only qualified supervisory
personnel should be given password access to setup screens. The
unlocking of password-protected setup functions is described later
in this chapter.

Gage-Chek operating parameters are entered into the system using a
few screen navigation and menu selection 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 LCD display.

All setup functions of the Gage- [AbBout mm[[0_|ro

Chek can be configured using | | [English Yes

screens accessed using the setup Dimensions ,?,ea‘:,t;;'; No

menu. Formulas | [EsPanol No
Tolerances ||Italiano No

. . SPC

With the exception of the About m‘:gzrw

screen, setup menu items abovethe  ||——— :griiSBTLOOe

horizontal dividing line on the left || ™!

side of setup screens are used create [ [ [ [

and configure parts. Up to 10 parts
can be configured and stored in the
Gage-Chek.

3-1
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Screen

About
Dimensions
Formats
Formulas
Tolerances
SPC
Header
Memory
Channels
Display
Hot Keys
Report
Rep Chars
Send

Send Chars
Parallel
RS232
SLEC
Clock
Screen
Misc
Supervisor

Parameters configured in setup screens will be retained by the Gage-

Chek until:
* The data-backup battery is changed

* The system data and settings are cleared by maintenance personnel

» Parameters are changed using the setup menu screens

Setup screens include:

Setup Functions

Select a language for LCD display and reports

Specify dimension labels

Specify measurement modes and display resolutions

Specify dimension formulas

Specify dimension warnings and limits

Specify SPC subgroups and control limits and database parameters
Specify text headers for reports; specify user prompts for text headers
Review Gage-Chek memory allocations

Configure encoders for channel inputs

Specify various system display formats and colors

Assign frequently used functions to keys

Format contents and appearance of printed reports (also: compatible printers)
Specify ASCII control characters for printers

Format contents of data transmitted to computers and peripherals
Specify ASCII control characters in data transmissions

Specify data transmitted on the parallel port

Specify data transmitted on the serial port

Configure segmented linear error coefficients for encoder channels
Set the date and time; specify time display format

Specify LCD display and screen saver characteristics

Specify display and speaker characteristics; specify calibration type
Enter password to lock/unlock part settings and datum functions

Printing Gage-Chek configuration settings

Page

3-10
3-11
3-13
3-16
3-17
3-24
3-29
3-32
3-33
3-41
3-44
3-53
3-56
3-57
3-58
3-60
3-61
3-64
3-75
3-77
3-79
3-83

All of the Gage-Chek configuration settings and formulas can be printed

by pressing the Print key while displaying any setup screen.



Gage-Chek® User’s Guide

Accessing the Setup Menu

The Setup menu is accessed from the DRO screen by pressing the Menu
softkey, then pressing the Setup softkey.

Current Value mm]i0 Jro}  [Current Value mmjlo feo] fAbout mm][0 o
A 00000 | A 00000 [zl
B 0.0000 | B 0.0000| [fome, |l 5
C 00000 [C 00000 | |
D 0.0000 | D 0.0000] [[errmes f=
View... | in/mm [ DO/D1 | Set [Menu.. View.. | in/mm [Datum..| Extra | Setup v| | [ [
Press Menu softkey Press Setup softkey Setup menu displayed

Navigating the Setup Menu

Cursor keys Scroll up and down through the setup menu using
the up and down Cursor keys, then access setup
screen functions using the right Cursor key.
 Dimensions mm[[0 Jro] [Formats mm[[0 [ro] [Formats mm[[0 ]P0
[ About |[Part 0 f . | [Dimension A [ . | [Dimension A
Dimensions Dimensions . Dimensions .

D1 A D9  Mone Rad/Dia Type No Rad/Dia Type No
formats || b2 B D16 None rormats | |MM Disp Res 0.0001 formats MM Disp Res  0.0001
Tolerances || P3 € D11 MNone Tolerances ||Inch Disp Res  0.00001 Tolerances ||Inch Disp Res  0.00001
SPC D4 D D12 None SpC DMS Disp Res  0°00'01" SpC DMS Disp Res  0°00'01"
Header D5 MNone D13 None Header DD Disp Res  0.001 Header DD Disp Res  0.001
Memory D6 MNone D14 None Memory Num Disp Res  0.0001 Memory Nurm Disp Res  0.0001
— || D7 MNone D15 MNone ————————||Temp. Disp Res 0.01 —————||Temp. Disp Res 0.01
Channels D8 None D16 Mone Channels Channels

—~— - FAS - FAS
[ [ [ [ I I I I Dec | inc | I [ApplyAll
Press down Cursor key Press right Cursor key Setup screen functions available
NOTE

It might be necessary to enter the Supervisor password into the
Supervisor setup screen to gain access to critical setup screen
parameter fields. Refer to the Supervisor setup screen discussion
later in this chapter.
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Dimension softkeys

Scroll up and down through setup screen functions using the up and
down Cursor keys to highlight the desired field.

Formats mm|[10 Jro} | Formats mm]10 Jro
About Dimension A About Dimension A
Dimensions : Dimensions :

Rad/Dia Type (No Rad/Dia Type No
formats MM Disp Res 0.0001 formats  {|MM Disp Res  10:0001
Tolerances ||Inch Disp Res  0.00001 Tolerances ||Inch Disp Res  0.00001
SPC DMS Disp Res  0%00'01" SPC DMS Disp Res  0%00'01"
Header DD Disp Res 0.001 Header DD Disp Res  0.001
Memory ||{Num Disp Res 00001 Memory ||{Num Disp Res 00001

Temp. Disp Res 0.01 Temp. Disp Res 0.01
Channels Channels

- - J
Wmﬂs [ Diam. | [ApplyAl ] | [ [ApplyAl
Press down Cursor key New input field highlighted

The dimension softkeys can be used to move to the top or bottom of the
setup menu or to page up or down through the setup menu as shown
below:

About [mm]10 Jro
English Yes
Ahbout
. . Deutsch No Top of menu
I[:)(I)Tnﬁgilsons Frangais No P
Formulas :Etsr.ianol Ho page up
Tolerances || -214ne o
SPC
Header Page down
Memory )
———||Version 1.00e
Channels | [4C-LVDT Bottom of menu
-
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Entering Numbers

Enter numbers into the highlighted
setup screen fields using the

numeric keypad.
Formats (mm]19 Jro} | Formats mm]10. ]P0
- - — - - o - =
About Dimension A About mension
Dimensions : Dimensions i
Rad/Dia Type No Rad/Dia Type MNo
Formats | |MM Disp Res Formats |IMM Disp Res  (0.0001
Toleranc es Inch Disp Res 0.00001 Tolerances Inch Disp Res 0.00001
SPC DMS Disp Res  0200'01" SPC DMS Disp Res  0°00'01"
Header DD Disp Res 0.001 Header DD Disp Res 0.001
Memory ||Num Disp Res 00001 Memory ||[Num Disp Res  0.0001
Temp. Disp Res 0.01 Temp. Disp Res 0.01
Channels Channels
el y ~—
I I I [ApplyAl I [ [ [ApplyAn

Press 0.0001 numeric keys

Number entered in highlighted field

Deleting Numbers and Alpha Entries

Press the Cancel key to erase the

last (right most) digit in the selected

number field. enter
SLEC mmjl0 |po SLEC mmjl0 |po SLEC mmjl0 [ro
[ - (| [ - (| [ - (|
Channals Channel 1 Channals Channel 1 Channals Channel 1
Display Display Display
Hot Keys Enabled Off Hot Keys Enabled Off Hot Keys Enabled Off
Eggor&ars Station 0 Eggor&ars Station 0 Eggor&ars Station 0
Send Standard Send Standard Send Standard
Send Chars||Observed Send Chars||Observed Send Chars||Observed
Parallel Parallel Parallel
RS232 MZ Offset 0.24987 RS232 MZ Offset 0.2498 RS232 MZ Offset 0249
SLEC SLEC SLEC

—~— —~— —~—

Teach | I I I Teach | I I I Teach | I I I

Press the Cancel key
to erase the number 7

Press the Cancel key
to erase the number 8

Two digits erased

The entire contents of the field can be replaced by entering the a number
immediately after highlighting the field.
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Press the Cancel key to erase alpha characters in the message line.
Alpha Entry [mm}jio [ro] | Alpha Entry mm[i0 Jro] [Alpha Entry mm]1i0 Iro

Report example

Report exampl

Report examp

abcdle|f ghi
j k|
s t uv wx vy z sp

peC D [

Press the Cancel key
to erase the letter “e”

mnopagr

abcdle]f ghi
i k|

s tuv wxy z sp

mhopdgr

abcdle]f ghi
i k|

s tuv wxy z sp

mhopdgr

Il abc [ [

Il abc [ [

Press the Cancel key
to erase the letter “I”

Entering Softkey Choices

3-6

Two alpha characters erased

Press the desired softkey to perform the function or enter the parameter
shown over the softkey under the LCD.

[Channels mm[[0 Jro] [Channels mm][0 o
- (Channel C - [Channel

Channels an - Channels an -

Display - Display -

Hot Keys E:]_s;:luuon 0.0010000000 Hot Keys E:]_s;:luuon 0.0010000000
Report IS Report its

Rep Chars Reversed Yes Rep Chars Reversed Yes

send Type Analog Send Type Analog

Send Chars||Ref Marks None Send Chars||Ref Marks None

Parallel M.Z. Cnts 0 Parallel M.Z. Cnts 0

R5232 Motify Errors Yes R5232 Motify Errors Yes

SLEC Interpolation XS5 SLEC Interpolation XS5

~— ~—
Dec | Inc_| | [ApplyAl Dec | Inc_| | [AppiyAl

Press DEC to decrement
the channel number

Channel number changed
from C4 to C3
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Storing a Parameter

Press the Enter key to store the
highlighted value and advance to
the next setup field. Press the Finish
key to store the value and return to
the setup menu.

To store the highlighted value... Press the Enter key to store and Press the Finish key to store and
advance to the next field return to the setup menu

Quitting without Storing Changes

Press the Quit key to return to the
setup menu without saving
changes.

Enter new value then press New value is disregarded, focus
the Quit key returns to setup menu

3-7
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Storing all Parameters and Returning to the DRO Screen

Press the Finish key to store all
parameters on the screen and return
to the setup menu.

o

Parallel mm}jl0 Jeo} | Parallel mm}J0 |po
[ =~ [Parallel Retry 250 [ =~ \fparallel Retry 250
Channels Channels
Display Data Report Display Data Report
Hot Keys Hot Keys
Report Report
Rep Chars Rep Chars
Send Send
Send Chars Send Chars
Parallel Par
RS232 RS232
SLEC SLEC

T T

| | | | | | | |

Press the Finish key to store
avalue

New value is stored and focus
returns to setup menu

Press the Finish key to return to the DRO screen from the setup menu.

Parlel o] [Caent Vaive [T
o [ i A 0.0000
T s B 0.0000
o C 00000
A D 0.0000

| | [ [ View.. | in/mm | DO/D1 | Set | Menu..

Press the Finish key to return to the
DRO screen

Applying a dimension’s parameters to all dimensions

Assingle highlighted dimension parameter, or all parameters of the current
dimension can be applied to all other dimensions by pressing the Apply
All softkey.

3-8
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To apply a single parameter of the current dimension to all dimensions,
highlight the desired parameter and then press the Apply All softkey.

Formats mm|l10 Jro}  [Formats mm]10 Jpo
About Dimension A About Dimension A
Dimensions : Dimensions .

Rad/Dia Type MNo Rad/Dia Type No
Formats ||\M Disp Res 10,0001 Formats ||y Disp Res 0.0001
Tolerances ||nch Disp Res  0.00001 Tolerances ||Inch Disp Res  0.00001
SPC DMS Disp Res  0°00'01" SpC DMS Disp Res  0%00'01"
Header DD Disp Res 0.001 Header DD Disp Res 0.001
Memory Mum Disp Res  0.0001 Memory Num Disp Res  0.0001

Temp. Disp Res 0.01 Temp. Disp Res 0.01
Channels Channels

~— el gL
[ [ | [Applyal] | Dec [ nc | I [ApplyAN

To apply all parameters of the current dimension to all dimensions,
highlight the dimension at the top of the screen and then press the Apply
All softkey.

If all dimension parameters are already the same, the Apply All softkey
will be grayed-out.

Entering the Supervisor Password

When datum functions are locked, the supervisor password must be
entered to allow access to setup fields or to permit datum changes. Please
refer to the Supervisor Password screen instructions provided later in
this chapter.

Essential Setup Requirements

The essential, or minimum setup required to begin conducting
measurements with the Gage-Chek are diagrammed below.

Assign part
. Construct . . -
Configure number and »| dimension _ | Specify units of _ | Specify display
channel inputs dimension o o measure resolution
formulas
labels
Channels setup Dimensions setup Formulas setup Display setup Formats setup
screen screen screen screen screen

Additional setup will be required to utilize the full SPC, reporting, data
communication and other capabilities of the Gage-Chek system.
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Setup Screen Descriptions

About screen

3-10

The setup screen descriptions are presented in the order of their
appearance in the setup menu. The first time the Gage-Chek is configured,
the order of setup screen use should follow the essential setup
requirements diagram on the previous page, and then continue in the
order that best satisfies the application or the user’s preferences. The
subsequent use of setup screens will probably be infrequent and will
address part requirement or hardware changes.

The About screen contains selections for changing the language of text
displayed on the LCD, included in transmitted data and printed on reports.
Software version information and the number of input channels are
displayed on the bottom of the screen.

Highlight the About menu item, and then use the right Cursor key to
access items in the right portion of the screen.

About mm|lo Jro} [About mm]i0 Jro
[ (English Yes [ (English Yes
ahrr?::sions Deutsch No gihrr?::mons Deutsch No
Formats — ||Lrongas No Formats — ||Lrongas No
Formulas It pﬁ N Formulas It pﬁ N
Tolerances ||'@'anc 0 Tolerances ||'@'anc 0
SPC SPC
Header Header
Memory ) Memory )
Version 1.12 Version 1.12
Channels 4C Channels 4C
—~— —~—
| I Yes |
Language

Use the Cursor keys to highlight the desired language then press the Yes
key to select the language.

System information
The Gage-Chek software version and number of input channels are
displayed at the bottom of the About setup screen.
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Dimensions screen

The Dimensions screen contains fields for defining the part number and
dimension labels displayed on the DRO, included in transmitted data
and printed on reports for up to 10 individual parts.

The dimension definitions also determine data that will be stored in the
Gage-Chek database.

NOTE
Dimensions must be defined prior to other setup activities and
conducting tests.

CAUTION
Changing dimension labels will erase any data already associated
with the dimension in the Gage-Chek database.

Dimension labels consist of a single alpha or numeric digit. Alpha
labels can be in the range from A to Z and numeric labels can be from 0
to 9. The completed label specifications of one part can be copied and
applied to another.

Highlight the Dimension menu item, and then use the right Cursor key
to access items in the right portion of the screen.

 Dimensions mm[[0 Jro] [Dimensions mm][0 [po
About Part .0 About Part @
E;’r“rﬁ:“ D1 A D9 None g’:‘r:::;m’ D1 A D9 None
Formulas D2 B D10 None Formulas D2 B D10 None
Tolerances || D3 € D11 None Toloraneae || D3 € D11 None
SPC D4 D D12 None SPC D4 D D12 None
Header D5 None D13 MNone Header | D5 MNone D13 None
Memory D6 MNone D14 None Memory D6 MNone D14 None
— || D7 MNone D15 None — || D7 MNone D15 None
Channels D8 MNone D16 None Channels DB MNone D16 None
e JL e
I | | I Dec [ inc | I fcopy T
L v
Dimensions mm]|0
Part Number ! o ICH [
ar
Use the Dec or Inc softkey to a,bout,
. mensions
decrement or increment the part |[{formats || 21 None D9 None
A Formulas D2 None. D10 None
number to the desired value from || 7oerances || D3 MNone D11 None
0 9 SPC D4 None D12 None
to 9. Deader 1l D5 None D13 None
Memory D6 MNone D14 None
— || D7 MNone D15 None
Channels D8 MNone D16 None
-
Dec | inc_| I [copy T
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Labeling Dimensions
Use the Dec or Inc softkey to decrement or increment the dimension
label to the desired alpha or numeric character.

— —

Dimensions mm[[0_ [p1 Dimensions mm|[0 |p1

[ 1(rart 1 [ 1(rart 1

About ar About ar

Dimensions|| p1 ohe D9 None Dimensions || 1 D9 None

Formulas D2 MNone D10 None Formulas D2 H D10 MNone

Tolerances || D3 Mone D11 None Tolerances || D3 W D11 MNone
D4 None D12 None Da M D12 None

SPC SPC

Header | D5 MNone D13 None Header | D5 MNone D13 None

ooy | 06 e D1t | ooyl o6t Bt e

_— one jone _— one jone

Channels DB MNone D16 None Channels DB MNone D16 None

T T
Dec [ mc | I I Dec [ mc | I I

The dimension labels specified in these examples were for the calculation
of volume based on measurements of the length, height and width of a
rectangular solid.

NOTE
Dimension labels should reflect the measurement application.

Copying Dimension Parameters

Dimension parameters assigned to one part can be copied to another to
save setup time when similar or identical measurements are performed
on different parts.

Highlight the Part field and press  [Dimensions mm][0_] 1
the Copy To softkey. The labels, about [Pt @
formulas and all other parameters Dimensions || py | D8  None
. . . ormats
will be copied to the specified part. | |rormulas || 22 H D10 .None
. Tolerances || D3 W D11 None
Database records will not be ||cp¢ D4 vV D12 None
copied Header | D5 MNone D13 None
. Memory D6 MNone D14 None
—— || D7 None D15 None
. Channels D8 MNone D16 None
Use the Numeric Keypad to enter ~
the part number that labels will be Dec | Inc | [ [copy T
_'mmmons' mmjl0 [p1 _'DlmnSIons' mmj|0 JP1
About ”Part 1 About ”Part 1
Enter the part number Part setur information was
successtully copied.
z
Memory D6 MNone D14 None Memory D6 MNone D14 None
—— || D7 MNone D15 None —— || D7 MNone D15 None
Channels DB MNone D16 None Channels DB MNone D16 None
Cancel | OK | I I ok | I I I
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A

Formats screen

copied to. Press the OK softkey to copy the labels, then press OK again
to return to the Dimension setup screen.

CAUTION
Changing dimension labels for, or copying label to an existing part
will erase all the data for that part.

The Formats screen contains fields for specifying the display format
and display resolution for each dimension of the currently selected part.
Selections of radius and diameter measurement types are also provided.

Highlight the formats menu item, then use the right Cursor key to access
items in the right portion of the screen.

Formats mmjio Jro} | Formats mm}l0 Jro
[ About (Dimension A [ About (Dimension A
Dimensions : Dimensions :
Rad/Dia Type MNo Rad/Dia Type MNo
Formats | /MM Disp Res 0.0001 Formats MM Disp Res 0.0001
Tolerances Inch Disp Res 0.00001 Tolerances Inch Disp Res 0.00001
SPC DMS Disp Res  0°00'01" SPC DMS Disp Res  0°00'01"
Header DD Disp Res 0.001 Header DD Disp Res 0.001
Memory Num Disp Res  0.0001 Memory Num Disp Res  0.0001
Temp. Disp Res 0.01 Temp. Disp Res 0.01
Channels Channels
—~— —~—
| I | I Dec | Inc | | [Applyan
Specifying a Dimension Formats mm[0_[Po
Use the Dec or Inc softkey to |[ P (Dimension C
specify the desired dimension. Dimensions | pag/Dia Type  No
pormats —|IMM Disp Res  0.0001
o e . . Tolerances Inch Disp Res 0.00001
Specifying Radius or Diameter spe DMS Disp Res  0°00'01"

; : Head DD Disp Res 0.001
Radius or Diameter megsprement s 3,, Num Disp Res 0.0001
types can be specified for Temp. Disp Res 0.01

. . . Channels
cylindrical and spherical parts or -~
parts with curved surfaces. When Dec | Inc_| | [ApplyAl

radius or diameter measurements
are specified, the corresponding | Qurrent Value mm}le 1Po

Socucadmenmmienro || B 0.0000
0.0000

1¢ 00000
AG) Radius Symbol D 00000

View... | in/mm [ DO/D1 | Set [Menu..
& Diameter Symbol

3-13
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NOTE
The dimension can be toggled between Radius and Diameter later
from the DRO screen using the Extra menu. This feature can also
be mapped to other keys using the Hot Keys setup screen.

Use the Radius or Diam softkeys [Formats
to specify the radius or diameter || apout
measurement type. Press the No || Dimensions flpaq/pia Type i
softkey to specify measurements || Formulas ~[[MM %‘;‘; e SEeL
that do not require radius or SpCT " |{DMS Disp Res  0°00'01"

1 : DD Disp Res 0.001
diameter, such as linear or angular E,‘:?ﬁgy Num Disp Res 00001
measurements. Temp. Disp Res 0.01

mmjl0 |po
[Dimension C

Channels

CAUTION o[RS
The Rad/Dia Type selected here must also be selected on the DRO
screen while conducting measurements, or erroneous readings will
result. For example, if Radius is selected here, and Diameter is
selected on the DRO screen using the Extra menu, readings will
display twice the actual channel value.

Display resolution

The display resolution fields are used to specify the resolution of
measurements shown on the DRO screen. Displayed numbers will be
rounded as the display resolution is decreased below that of the input
channel. The table below illustrates how the display of a channel input
is governed by the display resolution setting.

Channel | Display | Displayed
input | resolution | 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
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Specifying Linear Display
Resolution

Highlight the MM Disp Res or
Inch Disp Res field, and then enter
the desired display resolution.

Specifying Angular Display
Resolution

Highlight the DMS Disp Res
(degree, minute, second) or DD
Disp Res (decimal degrees) field,
and then enter the desired display
resolution.

Specifying Numeric Display
Resolution

Highlight the Num Disp Res field
and use the numeric keypad to enter
the display resolution for
dimensionless numeric values.

Specifying temperature display
resolution
Highlight the Temp Disp Res field
and enter the desired display
resolution.

NOTE

Formats mm]10_[ro
rAIJout [Dimension C
Dimensions .
Rad/Dia Type No
Formats | MM Disp Res 10,0001
Tolerances ||Inch Disp Res  0.00001
SPC DMS Disp Res  0°00'01"
Header DD Disp Res 0.001
Memory Mum Disp Res  0.0001
Temp. Disp Res 0.01
Channels
~—
| | |AppIyAl
[Formats 0 I6A
rﬁ\bout [Dimension C
Dimensions .
Rad/Dia Type No
Formats | Disp Res  0.0001
Tolerances ||Inch Disp Res . 0.00001
SPC DMS Disp Res (0°00'01"
Header DD Disp Res 0.001
Memory Mum Disp Res  0.0001
Temp. Disp Res 0.01
Channels
~—
| | |AppIyAl
[Formats 0 168
rAIJout [Dimension C
Dimensions .
Rad/Dia Type No
Egﬁﬂt; MM Disp Res 0.0001
Tolerances ||Inch Disp Res  0.00001
SPC DMS Disp Res  0°00'01"
Header DD Disp Res 0.001
Memory ||Num Disp Res (0.0001
Temp. Disp Res 0.01
Channels
—~—
| | | | Applyan
[Formats 0 I6A
rAIJout [Dimension C
Dimensions .
Rad/Dia Type No
Formats | Disp Res  0.0001
Tolerances ||Inch Disp Res  0.00001
SPC DMS Disp Res  0°00'01"
Header DD Disp Res 0.001
Memory Mum Disp Res  0.0001
Temp. Disp Res (0.0
Channels
~—

[ApplyAl

Measurement resolution can never be better than the input channel
resolution. Specifying display resolutions that are greater than the
channel resolutions can lead to misleading displays of dimension

calculation values.
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The Gage-Chek uses formulas to define and display dimensions based
on channel inputs. These formulas can be constructed by the user to

display:

* One dimension based on one channel (shown below)
* One dimension based on multiple channels
* Multiple dimensions based on one channel

Formulas can be constructed that
simply display a channel as a
dimension, or that calculate a
dimension from one or more
channels using powerful math,
logic or other functions.

The number and richness of
features provided by the Formula
screen merit a separate chapter for

Multiple dimensions based on multiple channels

Formulas mmji0 [P0
About 1
Dimensions || A= C1
Formats

- 2
Tolerances B -C2
SPC
Header C=0C3 3
Memory
Channels D=C4 ca

—~—

=M o |/ | Math |Other.

adequate explanation. Please refer to Chapter 4: Formulas for detailed

information.
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Tolerances screens

The tolerances screens contain fields for specifying nominal values, upper/
lower warnings, upper/lower limits and minimum/maximum bar graph
levels for each dimension. An audio alert can also be specified for

warnings, limits, or both.

Tolerance ranges are indicated numerically and by bands of color on the

Current Value bar and dial screens.

A Current Value [mm]i0 Jeo} [A Current Value [mm]i0 Jro
Low Limit Nominal High Limit
19960 20000  O2.0080 EI < l ~ EI
B = Nominal s B
2.0000
25010 Low Limit High Limit
C 1.9960 2.0040 ¢
Low Warni High Warnin:
1.9980 90020 D 2.0010 D
%. | r. A Data. | DRO.. X e Data.. | DRO..

The default bar and dial displays show Pass values in green, Warning
values in yellow, and Fail values in red.

These pass, warning and fail levels are shown clearly in the bar graph of
current values above, and explained below:

* Pass: Above low warning and below high warning. Pass values
fall within the specified range of acceptable values.
* Warning: Outside the range of pass values, but not at or beyond

the specified acceptable limits. Warnings indicate the

need to evaluate the process to prevent the generation of
unacceptable, or failed parts.
* Fail: Outside the range of acceptable limits specified.

Max/Min: Highest and lowest graph scale values. These values

determine the range of values plotted on the graph. This
range should be greater than the range limits of acceptable

parts.

NOTE

The colors used to indicate pass, warning and fail can be changed
using the Display setup screen discussed later in this chapter.
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Highlight the Tolerances menu item, and then use the right Cursor key
to access items in the right portion of the screen.

Tolerances mm[10. [ro Tolerances mm[10_Jpo
About Dimension A [ About (Dimension A
Dimensions | Nom + Max 3.0000 Dimensions || Nom + Max  3.0000
Formulas  |[Nom + Limit 20000 oz |[|Nom + Limit 20000
s Nom + Warn 1.0000 Tolerances Nom_ + Warn 1.0000
SpC Nominal 0.0000 SPC Nominal 0.0000
Header Nom - Warn 1.0000 Header Nom - Warn  1.0000
Memory Nom - Limit  2.0000 Memory Nom - Limit  2.0000
———————||Nom - Min 3.0000 Norn_ - Min 3.0000
Channels Audio Alert Mone Channels Audio Alert None
—_ —~—
N —— RN /[

Specifying a Dimension
Use the Dec or Inc softkey to specify the desired dimension.

Specifying Nominal Values and Tolerances
Nominal values and tolerances can be specified as a nominal value
with +/- tolerances, or as a nominal value with fixed limits.

Nominal +/- with Tolerances Tolerances mm]10_] Po
Press the +/- softkey to specify a  [[, .«  |[Dimension A

nominal value with +/- tolerances. Dimensions | om + Max  3.0000
ooy [[Nom + Limit 2.0000
) A . Tolerances Mom + VWarn 1.0000
Highlight the desired fields, and || sp¢ Nominal 0.0000
. Nom - W 1.0000
then use the numeric keypad to ||Header |20 - ST 2 0000

Nom - Min 3.0000
enter values. Channels ||Audio Alert  None

This example screen contains the | _Dec [ inc [ timits [IKTEIIAvolvAll
nominal value and tolerances listed

below: Tolerances mmfi2 [ro
: [ b |[Dimension A
Dimensions
. Nom + Max 0.0050
Nominal = 2.0000 mm Eglf_mt;s Nom + Limit 0.0040
Warning tolerance =+0.0020 mm || Tolerances ||Mom. * Warn 0.0020
.. SPC Nominal 2.0000
Limit tolerance = + 0.0040 mm Header Nom - Warn 0.0020
_ M Nom - Limit 00040
Max tolerance = + 0.0050 mm BMOTY  llhom - Min 00050
Channels Audio Alert None
- FAS
Dec ] Inc | Limits [N
NOTE

Values specified using the +/- Tolerances screen will also be converted
to fixed limits if the Limits softkey is pressed.

3-18



Gage-Chek® User’s Guide

Nominal with Fixed Limits
Press the Limits softkey to specify a nominal value with fixed limits.

Highlight the desired fields, and [Tolerances mm][9_| Po
then use the numeric keypad to [, | [Dimension A
out
enter values. Dimensions ||par Graph Max 2.0050
Formats

High Limit  2.0040
Formulas : ;

High Warning 2.0020
The example below of 2mm +  |[29™™* || nominal 2.0000

0.005mm 1is used to show a ||Header Low Warning .1.9980

. X . o Memory Low Limit  1.9960
nominal value with fixed limits. Bar Graph Min 1.9950
Channels Audio Alert None
i

Nominal =2.0000 mm Dec | inc |FENRT ¢/ [AeolyAl
High warning = 2.0020

Low warning = 1.9980

High limit = 2.0040

Low limit = 1.9960

Bar graph max =2.0050

Bar graph min = 1.9950
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Nominal with ++ - - Tolerances
The +/- Tolerances screen can be used to enter tolerances on either side
of anominal value as discussed above, or to enter a range of acceptable
tolerances entirely above or below a nominal value as shown below.

0.07 Nom + Max
0.06 Nom + Limit
0.05 Nom + Warn

0.03 Nom ++ Warn
0.02 Nom ++ Limit
0.01 Nom ++ Min

6 mm Nominal

6 mm Nominal

+ + Tolerance

- 0.01 Nom - - Max
-0.02 Nom - - Limit
-0.03 Nom - - Warn

- 0.05 Nom - Warn
- 0.06 Nom - Limit
-0.07 Nom - Min

- - Tolerance

Nominal with positive range of acceptable values
To specify a range of acceptable tolerances above the nominal value
such as shown above (++ Tolerance):

Step 1 Tolerances mm[[0 JPo

Enter the high end of the positive  [{, =~ |[0imension A

tolerance range into the + Max, + Dimensions ||nom + Max 00700

Limit and +Warn fields. Formulas ||Nom * Limit  0.0600
Tolerances ||Nom + Warn 0.0500
SPC Nominal 3

Step 2 Header MNom - Warn  1.0000

b . Memory |[Nom - Limit  2.0000

Enter the Nominal value. ———||Nom - Min  3.0000
Channels Audio Alert None
S I I I
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Step 3 Tolerances mm[[0 [ro
Enter the low end of the positive  |[ o, |[Pimension A
tolerance range into the - Warn, - Dimensions | nom + Max  0.0700
Limit and - Min fields. Formulas ||Nom + Limit = 0.0600
Tolerances [|Mom + Warn  0.0500
SpC Norminal 6.0000

Header Nom - Warn (00300
Memory Nom - Limit  0.0200
—— | |Nom - Min 0.0100
Channels Audio Alert None

Step 4 -
Highlight the - Warn field and press [ #%/= | | | [AvplyAl
the ++ - - softkey to change the [Tolerances mm]10 ] Po
field to + Warn. Repeat this |[ About | [Pimension A

procedure for the - Limitand - Min || bimensions [|yom + Max  0.0700

. . . E t: e
fields. This establishes the lower  ||formuias [|Nom *+ Limit  0.0600
Nom + Warn 0.0500

end of the positive range of || Tolerances |y ri 6.0000
Heade Nom + Warn 00300
acceptable tolerances. Meacery |[Nom + Limit 00200

Nom + Min 0.0100

iy Audio Alert N
The completed offset positive range || hammets || Auce Aler one

of tolerances is shown below. ref- | B | [ [ApplyAl

0.07 Nom + Max
0.06 Nom + Limit  — — — — o o o o e e
0.05 Nom + Warn

0.03 Nom ++ Warn
0.02Nom++Limit —m — — —m —m — — - — —— o — — — —.
0.01 Nom ++ Min

6 mm Nominal

+ + Tolerance

Nominal with negative range of acceptable values
To specify a range of acceptable tolerances below the nominal value
such as shown below (- - Tolerance):

NOTE
c Do not enter values with negative signs. The ++ - - Softkey will shift
tolerance values below the nominal.
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6 mm Nominal

- 0.01 Nom - - Max
-0.02 Nom - - Limit
-0.03 Nom - - Warn

- 0.05 Nom - Warn
- 0.06 Nom - Limit
-0.07 Nom - Min

Step 1

Enter the low end of the negative
tolerance range into the - Max, -
Limit and -Warn fields.

Step 2
Enter the Nominal value.

Step 3

Enter the high end of the negative
tolerance range into the + Warn, +
Limit and + Min fields.

Step 4

Highlight the +Warn field and press
the ++ - - softkey to change the
field to - Warn. Repeat this
procedure for the + Limit and +
Max fields. This establishes the
upper end of the negative range of
acceptable tolerances.

The completed offset negative

range of tolerances is shown below.

Tolerances mm[[0 Tro
[ About | [Dimension A
Damersions |[Nom + Max 30000
Formulas ||Mom *+ Limit  2.0000
Tolerances [|Nom * Warn  1.0000
SPC Nominal 6.0000
Header Nom - Warn 00500
Memory Nom - Limit  0.0600
—————||Nom - Min 0.0700
Channels Audio Alert None

i
| | I [ApplyAll
Tolerances mm]19_Fo
[ About | [Dimension A
Damersions |[Nom + Max 00100
Formulas ||Mom *+ Limit  0.0200
Tolerances |[|Nom *+ Warn  0.0300
SPC Nominal 6.0000
Header Nom - Warn 00500
Memory Nom - Limit  0.0600
———————|[|Nom - Min 0.0700
Channels Audio Alert None

i
S| [ [ [ApplyAl
Tolerances mm]10_]Po
[ About | [Dimension A
Damersions |[Nom - Max 0.0100
Formulas ||Mom - Limit  0.0200
Tolerances [|Nom -~ Warn 0.0300
SPC Nominal 6.0000
Header Nom - Warn  0.0500
Memory Nom - Limit  0.0600
———————|[|Nom - Min 0.0700
Channels Audio Alert None

i
| | I [ApplyAll

- - Tolerance




Gage-Chek® User’s Guide

Specifying Audio Alert

Audio alerts can be specified that [Tolerances mm]10_] Po
sound when the specified [[{ppo  |[Pimension A
dimension reaches warning and gl;nni;?isons Nom + Max  0.0050
limit values. Formulas ||Nom + Limit  0.0040

Tolerances |[Nem_ * Warn 0.0020

SPC Nominal 2.0000

. Head Nom - Warn 0.0020
The gudlo algrt .sounds when_a Mooty |[Nom - Limit 0.0040
warning or limit threshold is ||———f|Nom - Min  0.0050
. . Channels Audio Alert  (None

crossed, and will not sound again

until the alert is reset by crossing | Warning] Limits | Both |
the threshold again in the opposite
direction.

Press the appropriate softkey to specify no audio alerts, or audio alerts
for warnings, fails (limits) or both.
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The SPC screen contains fields for specifying statistical process control
parameters including the Subgroup (sample) Size and Max (number of)
Subgroups stored, upper and lower mean control limits, and upper and
lower range control limits. Record ID numbers can also be viewed or
changed.

Highlight the SPC Setup menu item, and then use the right Cursor key
to access items in the right portion of the screen.

SPC mm[10_Jpo SPC mmjl0 Jpo
[ |[subgroup Size 1 [ |[Subgroup Size A
a.bo"t . Max Subgroups 200 a.bo"t . Max Subgroups 200
Porpenons (| Graph Pts 50 Porpenons (| Graph Pts 50
Formulas | |Next Record Id 1 Formulas | |Next Record Id 1
TDIGTEFIE <5 Dxmenslon A gpochranc €5 Dxmenslon A
Header  ||UCL 2.0000 Header — |lucL 2.0000
Memory  ||LCL -2.0000 Memory  ||LCL -2.0000
Channels i Channels .
- Warning Per. 66 -~ Warning Per. 66
Subgroup Size

Use the numeric keypad to specify the desired number of samples to be
included in each subgroup. Each subgroup can contain from 1 to 10
samples.

SPC parameters in the lower half of the screen and graphs of data
displayed on the screen are different for subgroup sizes of 1 and subgroup

SPC mm[10_Jpo SPC mmjl0 Jpo
[ |(subgroup Size A [ |(subgroup Size (3
a.bo"t . Max Subgroups 200 a.bo"t . Max Subgroups 200
Porpenons (| Graph Pts 50 Porpenons (| Graph Pts 50
Formulas | |Next Record Id 1 Formulas | |Next Record Id 1
;Poéeranc €5 Dxmerlslon A ;Poéeranc €5 Dxmerlslon A
Header | |UCL 2.0000 Header — IIX Ul 2.0000
Memory  ||LCL -2.0000 Memory || % Lel -2.0000
—_— —  ||r Ucl 1.0000
Channels _ Channels  ||r Lel 0.0000

- Warning Per. 66 -~ Warning Per. 66

I I I I I I I I

sizes greater than 1.

These differences are described later in this SPC screen discussion.
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Max Subgroups SPC mm]10_]Fo
Use the numeric keypad to enter || |[subgroup Size 1
About
. . . Max Subgroups 200
the maximum number of FD'menilms Graph Pts 50
. ormats
subgroups to be contained for the  ||Formulas [|Next Record Id 1
specified dimension. Each [|Israes ||nimension A
dimension can contain samples in '&d'?ef:;l’gfr y lL"ccf ?;_’3;’30
from 2 to 200 subgroups. —
Channels .
~ Warning Per, 66
Graph Pts . SPC T IR [
Use the numeric keypad to enter (oo |[boroup Size 1
the maximum number of points || pimensions %"raazhﬂ;':?mms §g°
that will be plotted on graphs of  [[formats  |Inext Record Id 1
subgroups for the specified part. ;;:éeranc & || simension A
A
NOTE Memory '
Channels
When there are fewer graph et N werming Per. .66

points specified than subgroups, I I | |
the resulting dimension graphs
might need to be scrolled to view all the subgroup data. Refer to
Chapter 5: Operation for details regarding viewing and scrolling

graphs.

Next Record ID
Record ID numbers are displayed on graphs and can be included in
printed reports and transmitted data.

SPC mm[10 Jro] [1926:25 AN 127701 mmjio Jro
[ |[subgroup Size 1 A
a_bo"t . Max Subgroups 200 E
Fnr?rrelgilﬁons Graph Pts 50 UCL2.0000
Formulas ||Next Record Id 4 E R
;'{;ée rances | pimension A = 0.0000
Header ucL 2.0000 C
Memory LCL -2.0000

e LCL -2.0000
Channels

- Warning Per, 66

| | M riso\ | B | Data_ | DRO.
\

Current record ID number

Normally, the Next Record ID field starts at 1 and is automatically
incremented by the system each time a new record is stored. However,
the Next Record ID field can be set to any value by the user to restart a
new database at a specified record number, or for a variety of other
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reasons. Use the numeric keypad to specify the Next Record ID.

Specifying the Dimension for
Control Limits

Use the Dec or Inc softkey to select
the dimension to configure.

UCL and LCL

The UCL and LCL fields are
displayed when the subgroup size
is 1. Subgroup sizes greater than
1 change the lower half of the SPC
screen to display mean and range
control limits that are described
later in this discussion.

By default, the UCL and LCL
fields display the upper and lower
(acceptance) limits specified earlier
on the Tolerance setup screen. The
limits are used by the Gage-Chek
graphing software to scale the
value axis of SPC graphs.

CAUTION
The UCL and LCL values

SPC mmjl0 Jpo
[ |[subgroup Size 1
a.bo"t . Max Subgroups 200
Porpenons (| Graph Pts 50
Formulas | |Next Record Id 1
;'{,)éeranc €5 || pimension A
Header — lucL 2.0000
Memory  ||LCL -2.0000
Channels .

~ Warning Per, 66
Dec [ mc | I I
SPC mmjl0 Jpo
[ |[subgroup Size 1
a.bo"t . Max Subgroups 200
Porpenons (| Graph Pts 50
Formulas | |Next Record Id 1
;'{;ée rances | pimension A
Header — ucL 2.0000
Memory  ||LCL -2.0000
Channels .

~ Warning Per, 66

3_ 15701 mm]10_] Po
A
UCL2.0000 EI
B
S— 0.0000
c
.............................................................. LCL -2.0000

D
T risto | Bar. | Data. | DRO.

shown on the SPC setup screen should not be altered after initial
setup. Change them only if you are certain that your application

requires different values.
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X and r Ucl and Lcl SPC mm]10_]Po
The X and r Ucl and Lcl fields || jpoue | E:!Jhggug Size 200
are displayed when the subgroup  f| Dimensions Graph Pie ¢ 5o
. . ormats
size is greater than 1. Formulas |[Next Record Id 34
Tolerances || .. .
T Blrzerlum ; 0000
x C A
X Ucland Lel _ m?f.'f,rw % Ll -2.0000
The X Ucland X Lclarethelikely — [|———|r U 1.0000
L — Channels r Lel 0.0000
limits of the values of X in future Warning Per. 66

subgroups. These limits are either | Recak | | | |

entered manually or calculated a3 661 o I8

(Recalc softkey) on the basis of ’ m -

existing subgroup data. The X Ucl S— Al

and X Lcl values are displayed as | =

horizontal lines on the X chart and ¥ 0.0000

used to generate SPC limit alarms. c
Lcl -2.0000

Recalculating or Specifying X Ucl

and Lcl BEEE | 5 |oata | DRO.
The X chart above shows upper

and lower control limits that were entered into the Tolerance setup screen
as upper and lower acceptance limits prior to the collection of subgroup
measurement data. Once subgroup data has been collected, the upper
and lower control limits can be simultaneously recalculated by
highlighting either of the X control limit fields and pressing the Recalc
softkey.

SPC mm[10_Jpo SPC mmjl0 Jpo
[ |(subgroup Size 3 [ |(subgroup Size 3
a.bo"t . Max Subgroups 200 a.bo“t . Max Subgroups 200
Porenseans (| Graph Pts 200 FD’:::::;“‘"’ Graph Pts 200
Formulas | |Next Record Id 304 Formulas | |Next Record Id 304
;'{;ée rances | pimension A ;'{;ée rances | pimension A
Header 1% Ul 2.0000 Header 1% Ul 0.8988
Memory || % Lel -2.0000 Memory || % Lel 0.8573
—  ||r Ucl 1.0000 — ||r ucl 1.0000
Channels r LC|_ 0.0000 Channels r LC|_ 0.0000
- Warning Per. 66 -~ Warning Per. 66
Recalc | I I I Recalc | I I I

Alternatively, the x upper and lower control limits can be entered directly
into the X Ucl and X Lcl fields using the numeric keypad.

NOTE
The X upper and lower control limits must be recalculated to display
a value for X on the X chart.
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r Ucl and Lcl
The r Ucland r Lcl are the likely
limits of the values of the r of future
subgroups calculated on the basis
of existing subgroup data. These
limits are either entered manually
or calculated (Recalc softkey) on
the basis of existing subgroup data.
The r Ucl and rLcl values are

§567 A 11601 mm]10_] Po
A

Ucl 1.0000 E
B

T 00203
c

i Lcl 0.0000
D
| = BN ear. [oata. [ DRO..

displayed as horizontal lines on the r chart and used to generate SPC

limit alarms.

Recalculating or Specifying r Ucl and Lcl

The r chart shown above indicates upper and lower control limits that
were included as upper and lower acceptance limits prior to the collection
of subgroup measurement data. Once subgroup data has been collected,
the upper and lower control limits can be simultaneously recalculated
by highlighting either of the r control limit fields and pressing the Recalc

softkey.

Alternatively, the r upper and lower control limits can be entered directly
into the rUcland r Lcl fields using the numeric keypad.

SPC mm[10 |po

[ |(subgroup Size 3

a.bo"t . Max Subgroups 200
MENSIONS | Graph Pts 200

Formats
Formulas | |MNext Record Id 304

Tolerances Di .

SPC Dimension A
Header % Ucl 0.8988
Memory X Lcl 0.8573
—  ||r uel 1.0000
Channels r Lcl 0.0000

Warning Per. 66

Recal | I I I

SPC mmjl0 Jpo
[ |(subgroup Size 3

- . Max Subgroups 200
Dimensions || Geaph prs 200

Formats
Formulas | |MNext Record Id 304

About

Tolerances Di .

SPC Dimension A
Header % Ucl 0.8988
Memory X Lcl 0.8573
——||r Ul 0.0523
Channels r Lcl 0.0000

Warning Per. 66

Recal | I I I
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Header screen

Warning Percent

The Warning Per field is used to specify the upper and lower warning
limits on the X and r SPC charts as a percentage of upper and lower
control limits. For example:

When the Warning Per = 66
And: X Ucl=2.0000

X Lcl =-2.0000
r Ucl = 1.0000
r Lcl=0.0000

Then X upper warning = 1.3200
X lower warning = -1.3200
r upper warning = 0.6600
r lower warning = 0.0000

Warnings and over-limits are indicated on X and r SPC charts by
color changes to yellow for warnings, and red for over-limits. These
colors can be changed in the Display setup screen discussed later in this
chapter.

The Header screen contains fields for creating header labels and user
prompts for text that will be included on printed reports.

Highlight the Header menu item, and then use the right Cursor key to
access items in the right portion of the screen.

Header mmji0 [ro] |Header mmji0 [P0
About About
Dimensions Dimensions
Formats Formats
Formulas Formulas
Tolerances Tolerances
SPC SPC
Header Header
Memory Memory
Channels Channels

T T

I I e W ot [ [ [change

Header information will be printed in text fields at the top of all reports
oriented as shown on the Header setup screen.

Each header text field can be defined as a Label or a Prompt. Labels are
created in the header setup screen and printed on reports. Prompts are
also created in the Header setup screen and printed on reports, but prompts
elicit additional information from the user when the Print key is pressed.
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The user text response to the
prompt will be printed next to the
prompt on the report. The example
report at the right, and the screen
below show label and prompt
fields.

Creating Header Labels
Highlight the desired header field
and press the Label softkey to
define the field as a label.

Press the Change softkey to display
the Alpha Entry screen.

Header

About
Dimensions
Formats
Formulas

mmjl0 [po

Label text

Prompt te..

Tolerances
SPC
Header
Memory

Channels

b [ [ [Ghnee

Alpha characters can be entered in
upper or lower case. Press the
ABC softkey for uppercase, or the
abc softkey for lower case.

Label text

Prompt text

Mean: 1.3050
Max: 1.3780
Min: 1.2180
Range: 0.1600
Sigma: 0.0547
6 Sigma: 0.3280
Cp: 0.1220
CPK -28.2627
o e e +

I A |
o +

| 1.2820 mm |
e - +

| 1.2820 mm |
o m e ——— e +

l 1.2820 mm |
e +
Page 1

Alpha Entry mm]10_Jpo

A]lB CDEF GHI

Use the Cursor keys toselectthe |J K L MN OP QR

desired character, then press the

Enter key to append the selected [ T U V WX Y Z sp

character to the message line. abc | [ [
Alpha Entry mmjl0 Jeo] [Alpha Entry mmjl0 Jeo] | Alpha Entry mm}]0 Jpo
Lab Lahe Label
abcd []f g hi abcdef ghi abcdef ghi.i
i kIl mnopagqrtr i k []n1n opqr i k []n1n opqr
s t uv wxy z sp s t uv wxy z sp s t uv wxy z sp
ABC ahc | | ABC ahc | | ABC ahc | |
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Use the SP character to include
spaces.

Press the Finish key to return to
the Header setup screen.

Creating Header Prompts
Highlight the desired header field
and press the Prompt softkey to
define the field as a prompt.

Press the Change softkey to display
the Alpha Entry screen.

Alpha characters can be entered in
upper or lower case. Press the
ABC softkey for uppercase, or the
abc softkey for lower case.

Use the Cursor keys to select the
desired character, and then press
the Enter key to append the selected
character to the message line.

Header mm}[0 Jpo
—

Header
Memory

Channels
Dusplay
Hot Keys
Report
Rep Chars
Send

Send Chars

—~—

[ Label ey
!-Ieader1

—
Header
Memory

Channels
Dusplay
Hot Keys
Report
Rep Chars
Send

Send Chars

EH Frompt I
Alpha Entry

[ Change

mmjl0 [po

Label

[ Change

mmjl0 [po

A]lB CDEF GHI
JKLMNOPRQR
S TUVWXYZsp
[ cc IE I

mmjl0 [po

Alpha Entry

Prom

mmjl0 |po

Alpha Entry

Promp

mmjl0 [po

Alpha Entry

Prompt

abcdef ghi
jklmno@qr
s tuv wxyz sp

abcdef ghi
j k|
stjluv wxyz sp

mnoepgdgrt

ABC ahc | |

abcdef ghi
i kIl mnopagqrtr

s tuvwxy z|sp

ABC ahc | |

ABC ahc | |
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Use the SP character toincludeone  [Header mm][10_[ro
space after the prompt, to separate ~ |[,,..o= Label
the prompt message from the ||Memory
user’s text response. Channels || Promat
Dusplay
o Hot Keys
Press the Finish key to return to || erort
ep Chars
the Header setup screen. Send
Send Chars
The Alpha Entry screen will be = Prompt | [ [ change

displayed with the prompt when the user presses the Print key in the
graph, histogram, data and detailed data views.

Press the Finish key to return to the Setup menu.

The memory screen contains fields that describe memory allocations
and use for each part, and the total system.

Highlight the Memory menu item, and then use the right arrow key to
access the part number in the right portion of the screen.

Memory mmjio Jeo} | Memory mm}i9 IPo
[ Ie‘ |[Total Available 359200 [ b |[Total Available 359200
;gc rances |[Total Allocated 28960 arg:;sims Total Allocated 28960
Header Formats
Memory Part 0 Formulas Part 0
Channels || Amt Available 28800 ;ﬁ?’ances Amt Available 28800
Display Amount Used 3024 Header Amount Used 3024
Hot Keys ||Percent Used 10 Memory Percent Used 10
Report MNum Records 21 — ||Num Records 21
Rep Chars [|Max Records 200 Channels Max Records 200

T T

I I I I Dec | inc | I I

Memory allocations are changed by defining new parts, changing the
number of measurements performed on a part and reconfiguring
parameters in the SPC setup screen.

Change the part number using the Dec or Inc softkey.

NOTE
The memory screen is provided as a convenience to determine the
memory usage in your system.
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Channels screen

Channel screen for encoders and
thermocouples

The Channels screen contains fields for configuring channel input device
parameters for each channel.

The Channels screen for encoders is slightly different that the Channels
screen for transducers. The screens for both input devices are discussed
below.

Highlight the Channel menu item, and then use the right Cursor key to
access items in the right portion of the screen.

E‘\m mm||0 |po E‘]m mm|]0_|po
f b 1[Channel ] f . 1[Channel ]
Dimensions || pesolution 0.0010000000 Dimensions || pesolution 0.0010000000
formats fluwts formats fluwts
Tolerancas Reversed Yes Toleranc es Reversed Yes
SpC Type Analog SpC Type Analog
Header Ref Marks None Header Ref Marks None
Memory |[|MZ Cnts 0 Memory |[|MZ Cnts 0
Notify Errors Yes Notify Errors Yes
Channels Interpolation X5 Channels Interpolation X5
-~ L -~ L
] I [ [ Dec | inc | [ [ApplyAl
Specifying the Channel
Use the Dec or Inc softkey to specify the desired input channel.
Resolution <h
. . . annels mm|l0 |po
The resolution field specifies input | Vcharnel 3
resolution for analog and TTL S.h“”t. _
. . . IMENSIONS || pasolution  (0/0010000000
encoders inputs, or specifies input Eg;mt;s Units
scaling for thermocouple inputs as || Tolerances $;:zf’ed I‘?abg
shown in the example below. ey Ref Marks  None
Memory |[|MZ Cnts 0
Notify Errors Yes
Channels Interpolation X5
- FAS
] | | [ApplyAll

Dimension A =25
When the temperature is equal to 25°
and the resolution is equal to 1

DimensionA=2.5
When the temperature is equal to 25°

and the resolution is equal to 0.1

Use the numeric keypad to enter the desired encoder resolution or
thermocouple scale factor for the specified channel.
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Units

The Units field is used to specify
encoder displacement or angular
units of measure, or thermocouple
temperature units of measure.

Encoder units of measure can be
inches, millimeters, angular or
simply numeric. Thermocouple
units of measure can be Celsius,
Fahrenheit or numeric.

Press the List softkey to display a
list of units of measure. Highlight
the desired unit, and then press the
Enter key to select the unit.

Reversing Polarity

The Reversed field is used to
reverse the direction all encoder
counts, and will reverse the polarity
of thermocouple temperatures.

Normally, encoder counts increase
as the encoder or transducer is
compressed, and temperature
polarities reflect actual conditions.

[Channels mm]10 ]P0
[ it 1[Channel ]
Dimensions || pesolution 0.0010000000
Formulas g"'t" MM
Tolerances ||Reversed Yes
SpC Type Analog
Header [Ref Marks None
Memory ||[MZ Cnts 0
————||Notify Errors ‘Yes
Channels Interpolation X5
i
List | I [ [ApplyAl
Channels mm][0 ] Po
— -
Channels c In Q
Display MM
Hot Keys 5 Deg :.‘OHMOOOODDO
Report R Numeric No
Rep Chars T Celcius A
Send Farenh. nalog
Send Chars||R None
Parallel M 0
R5232 I s Yes
SLEC Iy X5
i
List | I [ApplyAl
Channels mm]10_]po
[Channel C1
About an
Dimensions (| esolution 0.0010000000
Formulas Units MM
Tolerances ||Reversed Yes
SPC Type Analog
Header Ref Marks  None
Memory M.Z. Cnts 0
Motify Frrors Yes
Channels Interpolation X5
T

Press the Yes softkey to reverse polarity.

Type

Channel inputs can be provided by
analog or TTL encoders connected
to channel input connectors or by
aD1311 thermocouple connected
to the RS-232 serial port.

NOTE

The channel input type can be
specified by the user for channels
1 through 4. The input types of

BT ves | I [AppiyAl

Channels mm][0 Jro
[ it | [Channel 1
Dimensions || pesolution  0.0010000000
;%TE:;I?: as g:::t:rsed Yes
SPC Type Analoa
Header [Ref Marks  None
Memory ||[MZ Cnts 0
————||Notify Errors ‘Yes
Channels Interpolation XS
i
Lst | I I [ApplyAll

channels 5 and greater are specified by the customer prior to
purchase, and fixed in hardware at the factory.
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NOTE
When a thermocouple is connected to the RS-232 serial port, no
other RS-232 functions, such as the Send function, are available.

The thermocouple input can be assigned to any channel using the Channel
and Type fields. Once the thermocouple is assigned to an input channel,
any encoders attached to that channel connector will be ignored.

Press the List softkey todisplay a  [Channels mm[10_[po
list of input types aval.labl.e forthe |f, = "~ Jfaf" al
current channel. Highlight the ||Display rdBnaloa | 5 0010000000
. . Hot Keys D131 1
desired input type, and then press || greport g' i
L
the Enter key to select the type. Ejﬁdc"“”‘ T Analog
Send Chars||RS None
parallel M o
RS232 N¢ 5 Yes
SLEC In X5
st | ] [ApplyAl
Reference Marks h E olE Tis
Encoder reference marks areused | \(Channel o
to home the system when it is || fbout. _
IMENSIONS | | Resolution  0.0010000000
started. The Gage-Chek can be rormats  Hlunits MM
configured to prompt the user to || Tolerances |[Reversed  Yes

SPC Type Analog
cross reference marks ortoperform  ||{jeader  {|Ref Marks  iNone

. . MZ Cnts 0
a hard stop machine zero prior to  [[Memory_ f 8 rors Yes

measurements. Channels Interpolation X5
- 8
I venval | Ref | [AppiyAl
NOTE

The Reference Marks setup parameter has no meaning when a
thermocouple is specified as the channel input device.

When Manual is selected, the operator will be prompted when powering
the system to move to the desired zero point and press the Enter key.
When Refis selected, the operator will be prompted to move the encoder
to cross a reference mark.

Press the Manual or Ref softkey as required for the encoder on the
specified channel.
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Machine Zero Count Offset [Channels mm]19_[ro
The M.Z.Cnts field is used to 'Ahout | [Channel [

specify an offset count value for Dimensions | |pesolution 0.0010000000

placing home at the desired ||Formulas [|UMts

.. Reversed Yes
position. ;,‘,’é""a"“"" Type Analog
Header [Ref Marks  None
Memory |[M.Z. Cnts (@
NOTE ————||Notify Errors ‘Yes
. Channels Interpolation X5
The Machine Zero Count setup

parameter has no meaning when | | [ApplyAl
a thermocouple is specified as the channel input device.

When Acu-Rite C-scale encoders are used, a repeatable machine zero is
calculated after two encoder reference marks are crossed. There are
reference marks every 10 mm along the encoder, so the reference marks
are always nearby. However, the calculated zero can be up to 3000 mm
away from the reference marks, and the DRO may read up to 3000 mm
for that channel after the zeroing procedure. This inconvenience can be
eliminated by entering an arbitrary C-scale offset value into the M.Z.Cnts
field that forces the channel to read O at any desired position.

Zero the encoder connected to the specified channel by crossing reference
marks. Move to the desired zero position and note the offset value
displayed on the DRO.

Highlight the M.Z.Cnts field and use the number keypad to enter the
offset value (in counts) into the M.Z.Cnts field to zero the channel.

Notify Errors Channels mm][8 o
The Notify Errors field isused to | " \ (Channel ]
. . About
activate the reporting of scale Dimensions | pecoution  0.0010000000
errors for the specified channel on || Formats —||ynts MM
Reversed Yes
the DRO screen. ;;'tera"c e Nrope Analoa
Header [Ref Marks None
MZ Cnts 0
NOTE m Notify Errors (Yes
The Notify Errors setup ||Channels |finterpolation XS
. el
parameter hasnomeaning when | o JEEE [ [ApplvAl
athermocouple is specified as the
channel input device.

Use the Yes or No softkeys to activate or deactivate error reporting.
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CAUTION

Error notification should be active for nearly all configurations.

Interpolation

The Interpolation field is used to
enter the specified interpolation
factor for the encoder attached to
this channel.

NOTE

The Interpolation setup
parameter has no meaning when
athermocouple is specified as the
channel input device.

Channels mm][0 Jro
[ About | [Channel [&]
Dimensions || pesolution 0.0010000000
Formulas  [|UNIts MM
Tolerances || Reversed Yes
SPC Type Analog
Header [Ref Marks None
Memory [|MZ. Cnts 0
————||Notify Errors ‘Yes
Channels Interpolation XS

BES <10 | x25 | x50 |AphvAl

Use the X5, X10, X25, or X50 softkey to specify the desired interpolation

multiplier.
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Channel screen for transducers
and thermocouples
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Highlight the Channel menu item, and then use the right Cursor key to
access items in the right portion of the screen.

[Channels mm[[0 [ro] [Channels [mm]eTro
[ b | [Channel 1 S Channel 1
Dimensions || pesolution 0.0010000000 pimensions || pesolution 0.0010000000
Formulas Umnits MM Formulas Units MM
Tolerances || Reversed Yes Tolerances Reversed Yes
SPC Type LVDT SPC Type LVDT
Header Hard Stop  No Header Hard Stop  No
M Gain 0 Memor Gain 0
PO |[offset 0 Y_||offset 0
Channels Channels
- ) -
] | | [ Dec | Inc | [Applyal
Specifying the Channel
Use the Dec or Inc softkey to specify the desired input channel.
Resolution - Channeks =T Tro
The resolution field specifies input [bout (Channel 1
.resolutlon for. LYDT trans_ducer Egr%e;isom Resolution (00010000000
inputs, or specifies input scaling for  f{fSrma=  [|units MM
thermocouple inputs as shown in || Tolerances [[Reversed — ¥es
ple 1np w SPC Type LVDT
the example below. Header  ||Hard Stop  No
Memory Gain 0
Offset 0
Channels
~—
| [Applyan]

Dimension A =25

When the temperature is equal to 25°

and the resolution is equal to 1

DimensionA=2.5

When the temperature is equal to 25°

and the resolution is equal to 0.1

Use the numeric keypad to enter the desired encoder resolution or
thermocouple scale factor for the specified channel.
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Units

The Units field is used to specify
transducer displacement units of
measure, or thermocouple
temperature units of measure.

transducer units of measure can
be inches, millimeters or simply
numeric. Thermocouple units of
measure can be Celsius, Fahrenheit
Or numeric.

Press the List softkey to display a
list of units of measure. Highlight
the desired unit, and then press the
Enter key to select the unit.

Reversing Polarity

The Reversed field is used to
reverse the direction all transducer
counts, and will reverse the polarity
of thermocouple temperatures.

Normally, transducer counts
increase as the transducer is
compressed, and temperature

polarities reflect actual conditions.

Press The Yes softkey to reverse polarity.

Type

Channel inputs can be provided by
full-wave or half-wave LVDT
transducers connected to channel
input connectors or by a D1311
thermocouple connected to the RS-
232 serial port.

[Channels mm}l% 1ro
'Nmut [Channel 1
E;m;ﬂ""‘ Resolution  0.0010000000
Units MM
Formulas
Tolerances ||Reversed Yes
SPC Type LVDT
Header Hard Stop No
Memory |[Gain 0
Offset 0
Channels
—~—
List. | | |APPIVMI
[Channels mmjio Jro
i -
Dimensions d In “
Formats || p NIV 0.0010000000
Formulas ||, 1Deg MM
Tolerances || INumeric |
SPC T Celcius L‘?"E)T
Header Farenh.
Memory 2 I(\)Io
Channels  ||© 0
Display
i
st | | [Applyan
[Channels I [ [
'Nmut [Channel 1
E;m;ﬂ""‘ Resolution  0.0010000000
Units
Formulas
Tolerances Reversed Yes
SPC Type LVDT
Header Hard Stop No
Memory |[Gain 0
Offset 0
Channels
—~—
o )
[Channels I [ [
'Nmut [Channel 1
Dimensions i
Formats &e]?;):uuon 0.0010000000
Formulas
Tolerances ||Reversed Xes
SPC Type LVDT
Header Hard Stop No
Memory |[Gain 0
Offset 0
Channels
—~—
st | Applyil]
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NOTE
When a thermocouple is connected to the RS-232 serial port, no
other RS-232 functions, such as the Send function, are available.

The thermocouple input can be assigned to any channel using the Channel
and Type fields. Once the thermocouple is assigned to an input channel,
any transducers attached to that channel connector will be ignored.

Press the List the softkey todisplay  [Channels mm[[0_] ro
a list of input types a\(allgble for |[ About [ a
the _currf_:nt channel. Highlight the E(l}m;lﬁons R E\}g}!H 0.0010000000
desired input type, and then press || Formulas | Ves
the Enter key to select the type. dogrances ||y LVDT
Header No
Memory 0
0 0
Channels
List | | [ApplyAn
Hard Stop [Channels mm|10 Jpro
The Hard Stop field is used to [ (Channel a1
. . About
specify that a hard stop will bf; used Dimensions | pesolution 0.0010000000
at system startup to define a ||rormulas  ||Ynits
. Tolerances Reversed Yes
repeatable machine zero. L. Type LVDT
Header Hard Stop  INo
. I Gain 0
Press the Yes softkey to specify a T {offset 0
hard stop at system startup. Channels
[ no IRCE | [Applyan

Gain and Offset

The Gage-Chek includes hardware and software for automatically
calibrating the system to accommodate variations in transducer output
level and level offset.

Highlight the Gain or Offset field and follow instructions that appear on
the Gage-Chek screen for calibrating the the system to accommodate
the output level or offset of the transducer connected to this channel.

Channels mm[[0 Jro] [Channels mm]18 ]P0
f b [Channel C1 f b [Channel C1
Dimensions : Dimensions :
Resolution 0.0010000000 Resolution 0.0010000000
Formats  lunits MM Formats  lunits MM
Tolerances Reversed Yes Tolerances Reversed Yes
Header Hard Stop  No Header Hard Stop  No
Memory Gain (1] Memory Gain 0
Offset 0 Offset L]
Channels Channels
—~— —~—
Teach | | [ApplyAl Teach | | | Applyan




Gage-Chek® User’s Guide

Display screen The Display screen contains fields for configuring display parameters.

Highlight the Display menu item, and then use the right Cursor key to
access items in the right portion of the screen.

e e
Display mmjI0 [ro] | Display mmji0 o
[ h ‘Is | (Radix Decimal [ h ‘Is | (Radix Decimal
Channel Current Angular  DMS Channe Current Angular  DMS
&Wz Startup Linear MM umsfhlé’e Startup Linear MM
Report ¥S |lStartup Angular DMS Report ¥S |lStartup Angular DMS

Bar Orientation Horz. Bar Orientation Horz.
Rep Chars Bar Displav T B Rep Chars Bar Displav T B
N0 arsl[Failed Color - Red N0 arsl[Failed Color - Red
Sen ars 3 Sen ars .
Parallel Warning Color Yellow Parallel Warning Color Yellow
RS232 Passed Color Green R5232 Passed Color Green
SLEC SLEC
T T
[ T T R conmal ||

Radix
The Radix field is used to specify the radix displayed in numeric fields.
Use the Decimal (1.0) or Comma (1,0) softkey to enter the desired setting.

Current Angular — :
The Current Angular field is used p'sf_"y ~ 2 1ro

. > Di . (Radix Decimal
to specify the display mode for ||gfeate Curent Ancular SR

. . tartu inear

angles until power to the systemis ~ ||Formulas |20 B SO0 oRis

. Tolerances ! .
turned off. When power is SPC Bar Orientation  Horz.
. Heacler Bar Display Type Bar
reapplied to the system, the startup || memory  [|Failed Color Red

. . ——— || Warning Col Yell
angular setting will be used t0 || Gomes ||Passed Color . Green.

define the display of angles. ||Display
Current angular displays of wv

measured angles can be set to m | |
decimal degrees or to degrees, minutes and seconds. Use the DD or
DMS softkey to enter the desired parameter. This can also be toggled
between DD and DMS using the Extra menu from the DRO screen.

Startup Angular/Linear Display 0 168
The Startup Angular and Startup (s, |[Racix Decimal

Linear fields are used to specify ||pislay g:'.;:f{;; Angular  DMS

3 Hot Ke
the default display of angularand || g 1Y gtartup Angular  DMS
ar Onentation Horz.

!inear measurements when power Rep Chars |lgar Display Type Bar

is applied to the system. These ||send Chars||Failed Color Red

di . Parallel Warning Color  Yellow
isplay settings can be changed R5232 Passed Color Green

temporarily by pressing on the |[|5t€

—~—

front panel for current data, but  |EEVRERch [ Tiat ] |
will revert to the startup defaults

unless the Last setting is selected.
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The Last setting can be selected to start the system using the last units
that were active at shutdown.
Angular measurements can be Display mmlo Tro
displayed in degrees, minutes and (chums|[Radix Decimal
seconds or in decimal degrees. || pisplay g:';f{;; Angular .DMS
Linear measurements can be  f|gol K&V |Istartup Angular DS
: . : . : Bar Orientation Horz.
displayed in English or metric units  f|Rep Chars g2 piclay Type Bar
of measure. Enter the desired ||send chars fzﬂed_ Colgfl 1}(9?:
. . armnin: olor ellow
settings using the MM, Inch or ||Raaldl || ed Color . Green
Last softkey. SLEC
. | oo BT e [
Bar Orientation
The Bar Orientation field is used to specify the horizontal or vertical
orientation of dimension bar graphs.
Display mm[l0 Jro] [A Current Value [~m[l2]ro] [A Current Value [l ]ro
Char;;ls Radix Decimal i T — E High Limit ] ] E
. C t Angul DMS ow_Limi mina: gn Limi 2.0000 High Warnin
ey _ Startup Linear MM -2.0000  0.0000  2.0000 o, 0600
Startup Angular DMS
Report 4 - ] B B
Bar Orientation (Horz. .
Q:Edchars Bar Display Type Bar 0 10 Nou%waaéuu - I 0.8010]
send Chars||Failed Color Red 3 & ’ &
Parallel Warné[ng Clgrlor Yellow
RS232 Passed Col Green = £ Low Warning
SLEC Lo, Soes "% b Low Limit “1.0000 D

v [

Graph...| Histo.. Data... | DRO..

E-iraph.Jl-isto., Bar.. DRO..
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Bar Display Type [Display mm][0 [P0
The Bar Display Type fieldisused [, =~ |[Radix Decimal
. . F I Current Angular  DMS
to specify a bar graph or dial for Formulas |l startup Linear MM
dimension current value readings || spc Startup Angular . DMS
. Header Bar Dlrlentatlon Vert.
from a single channel. Memory |[Bar Display Type Bar
—°  ||Failed Color Red
. Channels Warning Color  Yellow
Use the Bar or Dial softkey to [|Display |[[Passed Color  Green
. . . Hot Keys
specify the desired display type. -
[ ear RO N
A Current Value [mm[ic[ro] |A Current Value [mm[i9 [ro
Low Limit Mominal High Limit E E
-2.0000  0.0000 2.0000 < Sy
. 0.0000 .
0 10 Low Limit High Limit
c -2.0000 20000 ¢
Low Warnming High Warming 0 8010
-1.0000 1.0000 D . D
Graph.. | Histo.. g8l Data. | DRO.. Graph.. | Histo.. Data.. | DRO..

Failed, Warning and Passed Colors
The Failed, Warning and Passed Color fields are used to specify colors
used on DRO current value, graph, data and SPC screens to indicate

measurement result status.

= e e
Display mm|I0 [ro} | Display mmjI0 [ro] | Display mmji0 Jro
o Radix Decimal [ =~ (Radix Decimal [ =~ (Radix Decimal
Eormalts Current Angular DMS F“’malt‘ Current Angular  DMS F“’malt‘ Current Angular  DMS
ng:raﬁses Startup Linear MM Tg’g":::es Startup Linear MM T?)’Igr':::es Startup Linear MM
Spe Startup Angular DMS SPC Startup Angular DMS SPC Startup Angular DMS
Header Bar Orientation  Vert. Header Bar Orientation  Vert. Header Bar Orientation  Vert.
M Bar Display Type Bar Memor Bar Display Type Bar Memor Bar Display Type Bar
MO Failed Color Red emory  Hrailed Color Red emory  Hrailed Color Red
Channels Warning Color  Yellow Channels Warning Color  Yellow Channels Warning Color  Yellow
Display Passed Color Green Display Passed Color Green Display Passed Color Green
Hot Keys Hot Keys Hot Keys
— L T T
M| Green | Cyan [Magenta Red m Green | Cyan |Magenta Red |Ym

Use the softkeys under the LCD screen to specify colors. The default

colors are shown above.
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Hot Keys screen The Hot Keys screen is used to map frequently used Gage-Chek functions
to front panel keys, remote keypad keys, and foot switch keys. This
feature can save time by eliminating the need to navigate through menus
to invoke a function, or by making a function more physically accessible.
For example, the Enter key function could be mapped to a footswitch,
freeing the operator’s hands for gage loading and unloading operations
and thereby accelerating a sequence of measurements.

Keys are available for Hot Key mapping are shown and described below:

Wide keys: Dimension softkeys: Print key:
available available not available

| Unitkeys:
available

Command keys:

S EEEEE B B = : not available
First4 softkeys: ~ Menu softkey: Cursor keys: Display
available not available not available  ON/OFF button:
not available
Softkeys

The first 4 softkeys under the LCD, and the 4 dimension softkeys at the
right of the LCD are available for Hot Key mapping. The fifth softkey
under the LCD is used to access menus and is unavailable for Hot Key

mapping.
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Functions assigned to softkeys can only be invoked when the DRO
screen is displayed. At other times, softkey functions are permanently
assigned by the system for menu, screen and function selection or
dimension selection.

Unit Keys

All unit keys except the decimal point and +/- keys are available for Hot
Key mapping. Hot Key functions assigned to unit keys can be invoked
at any time unless the system expects a numeric entry to complete a
task.

Remote Key Pad

All numeric remote keys are available for Hot Key mapping. Hot Key
functions assigned to numeric remote keys can be invoked at any time
unless the system expects a numeric entry to complete a task.

Footswitch
Both footswitch keys are available for Hot Key mapping. Hot Key
functions assigned to footswitch keys can be invoked at any time.

Wide Keys
Both wide keys are available for Hot Key mapping. Hot Key functions
assigned to wide keys can be invoked at any time.

Assigning Hot Keys
Highlight the Hot Keys Setup menu item, and then use the right Cursor
key to access items in the right portion of the screen.

Hot Keys mm[io Jro] [Hot Keys mm] 0] Po
Hot Keys '1“"5 if-’ft Hot Keys [ 2¥* f,‘-’h
o [0 Ve oport [0 e
Rep Chars |13 DO/D1 Rep Chars |3) D0/D1
Send Chars||%) ,Set Send Chars|[3) Set
Parallel Dimension Parallel Dimension
Rs232 1} Zero RS232 1) Zero
SLEC 2) Zero SLEC 2) Zero
Clock 3) Zero Clock 3) Zero
Misc . 4) Zero Misc . 4) Zero
I R B Uit [Remote] oot | wide

The method used to assign Hot Key functions is identical for all key
types (soft, unit, remote, foot and wide). A key type is selected using a
softkey under the LCD, and then assignments are made for individual
keys in the right half of the Hot Keys Setup screen.
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The screen for each key type is shown below.

Softkeys

The first 4 softkeys under the LCD
and the 4 Dimension softkeys at
the right of the LCD.

Unit
Numeric front panel keypad keys
0toO.

Remote
Optional remote numeric keypad
keys 0to 9.

Foot
Optional footswitch keys 1 or 2.

Hot Keys mm]10 Jpo
- Keys  Soft
oo [ .
in/mm
Rep Chars 13) DO/D1
Send Chars|[%) | Set
Parallel Dimension
RS232 N Zero
SLEC 2) Zero
Clock 3) Zero
Misc . 4) Zero
IS Uit [Remote| Foot | Wide
Hot Keys mm[11 |ro
[ =~ lfKeys (Unit
Formulas ) None
Tolerances 1 Non
SPC 2; None
Heacler 3 Non
Memory ) <
- [|®) Mone
Channels 5) None
Display &) MNone
Hot Keys [||7) None
Report 8) Mone
- 9) Mone
| Soft JUHMMRemote] Foot | wide
Hot Keys mm]I1 Jpo
[ - 1[Keys Remote
Formulas 0) None
Tolerances ||4 Non
SPC 2; None
Heacler 3 Non
Memory ) <
- [|®) Mone
Channels 5) None
Display &) MNone
Hot Keys [||7) None
Report 8) None

Formulas
Tolerances 2)
SPC

Heacler
Memory

Channels
Display
Hot Keys
Report

Soft | Unit |

Remote [JSIRN wide |
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Wide
Wide (fast track) keys 1 or 2.

Function types

After akey is selected for Hot Key
mapping, a function can be
assigned (or reassigned) by
pressing the None, Key or Special
softkey.

None
No assignment will be made; this

will not be a hot key.

Key

Hot Keys mm]l1 po
[ - Keys (Wide

o [ o o

SPC 2) Enter

Header

Memory

Channels

Display

Hot Kevys

Report

L ~

Soft | Unit |Remote| Foot
Hot Keys mm]I1 Jpo
[ =~ (Keys Soft

Formulas 1) i

;’géerances 2) in/mm

Header 3) DO/D1

Memory |2 ,Set

—~ _||Dimension

Channels 1 Zero

Display 2) Zero

Hot Keys ||3) Zero

Report 4) Zero

None | Key |[Special | [

A key function will be assigned by pressing one of the front panel keys.

Special

A Gage-Chek system function will be assigned by scrolling and selecting

from a menu.
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Special Menu

The Special menu for dimension softkeys is different than the Special
menu for the softkeys under the screen and for the unit, wide and
footswitch keys. The difference is that while functions mapped to non-
dimension softkeys can be quite broad in scope, the functions mapped
to a dimension softkey apply only to the dimension associated
(horizontally) with that specific key.

Hot Keys mmfl0 Jpo Hot Keys mmfl0 Jpo
—_— m - —_— m
Formats 1) Hold " Formats 1)| Auto =
Formulas 2) Preset £ Formulas 29| Clear =
Tolerances 3) Recall D1 Tolerances 3) Cycle D1
SPC a RsetDyn SPC a Do/D1
Header Nsend Header ) DMs /DD
Memory Zero Memory Dif Fiold
1) o 1 in/mm [@

Channels  |[2) o Channels  |[2)|Part No.[o
Display 3) 0 Display S)|part? 0
Hot Keys ||4) ] Hot Keys ||4)|Preset [o

- - -
None | Special | ApplyAll | None | Key |Special |
Special menu for dimension keys Special menu for all other keys

The Special menus for the dimension keys and the Special menu for all
other keys are discussed below.

Special menu for mapping to dimension keys

Functions mapped to dimension softkeys apply only to the associated
dimensions. For example, when the Send function is mapped to the
Dimension A softkey, only the current value of Dimension A is transmitted
over the RS-232 serial port when the Dimension A key is pressed.

Once a function is mapped to a dimension softkey, pressing the Apply
All softkey extends the function type to all other dimension keys.
Functions remain specific to individual keys as described in the previous
paragraph.

Functions in this special menu [Hot Keys mm][0_[Fo

include: Form‘;;ts tl(] Hold :\,
Fo:mulas ) P(esel} o
Tolerances Reca

Hold SPC 3; RsetDyn |01

Toggle function that holds (freezes) L';;‘;‘;‘E‘,y 5); Send

or releases the current value of the channels 112) =

associated single dimension. Display  |/3) P
Hot Keys ||4) o

~—
Preset None | Special | ApplyAll

Presets the datums of all dimensions.
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Recall
Applies the last used datum preset to all dimensions.

RsetDyn
Resets the minimum or maximum values accumulated during dynamic
measurements. Resets the associated single dimension.

Send
The Send function transmits the current value of the associated single
dimension.

The Send function transmits data to a printer or a computer or both
depending on parameters configured in the Parallel or RS232 setup

screens.

Zero
Zeros the current datum for the associated single dimension.

Special menu for mapping to keys other than dimension keys

Functions in this special menu [Hag Keys mm]10 ]P0
include: - |[Kd t
Formats 1) Auto .
Formulas 2) Clear =
Auto o A
The Auto function toggles the Trip o ¢ o o
function ON and OFFE. Please refer Ninfmm
; . . Channels 2)lpart No.[o
to the discussion of the Trip Display Ipart? o
function in Chapter 4: Formulas ~|[Het Kevs ||{#)fPreset o
for details. None | Key | Special
NOTE

The Auto function is only available for mapping to softkeys.

Clear
Clears the incremental datums for all dimensions.

Cycle
Advances to the next part number. Part numbers are cycled in a
continuous loop.

DO/DI

Toggles between the display of current values for the absolute datum
(datum 0) and the incremental datum (datum 1).
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DMS/DD
Toggles between the current presentation of degrees/minutes/seconds
and decimal degrees for angular measurements.

Hold
Toggle function that holds (freezes) or releases the current value of all
dimensions.

In/Mm
Toggles between the display of current dimension values between inches
and mm.

Part No.
The part number, selected by the user during Hot Key setup, becomes
the current part when the key is pressed.

Part?
Displays a pop-up screen that allows the user to specify a new part
number.

Preset
Presets the datums of all dimensions.

Rad/Dia

Toggles between radius and diameter measurement types on the DRO
screen if radius or diameter was specified in the Formats setup screen
earlier.

Toggles between radius and diameter on single dimensions when assigned
to a dimension key, or on all dimensions when assigned to other keys.

Recall
Applies the last used datum preset to all dimensions.



Gage-Chek® User’s Guide

Relay

The output states of Relay 1 and Relay 2 can be assigned to hot keys.
The output states of each relay are independent of the other, and can be
the de-energized (0), or energized (1) or toggled as shown below.

Hot Keys mmj|0 Jro Hot Keys mm|l0 Jpo
- k=Tt o= K t
Hot Keys 1) Preset Lo Hot Keys [|4)|R170 ha
Report 2)|Rad/Dia [ Report 3 LS v
Rep Chars 3 Recall D1 Rep Chars 3 R1 0/1 D1
Send Send HlR2 0
Send Chars||?)|Rsetbyn send Chars|| YRz 1
Parallel Difsend Parallel Lilp2 071
R5232 Dsendrec [© R5232 1 o
SLEC 2)|set o SLEC 2 o
Clock 3| view.. [0 Clock 3 o
Screen 4)| Zero 0 Screen 4 o
S A - . A
None | Key | Special [ None | Key | Special
Examples:

R1 0: Relay 1 is de-energized (off, 0)
R1 1: Relay 1 is energized (on, 1)

Relay output states
Conn De-energized (0) Energized (1)
pin
1 Relay 1  Input Relay 1  Input
2 Relay I  Normally closed Relay 1  Open
3 Relay 1  Normally open Relay 1  Closed
4 Relay2  Normally open Relay2 Closed
5 Relay2 Normally closed Relay2 Open
6 Relay2  Input Relay 2  Input
7 - -
8 -
8 PIN DIN (Male)

@I I —+—— <

Selecting a relay output state
Step 1
Select a key for hot key assignment, and then press Special.

Step 2
Highlight Relay, and then press Enter.

Step 3
Highlight the desired relay and relay state, and then press Enter.
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RsetDyn
Resets the minimum or maximum values accumulated during dynamic
measurements. Resets all dimensions.

Send
The Send function transmits the current value of all dimensions.

The Send function transmits data to a printer or a computer or both
depending on parameters configured in the Parallel or RS232 setup
screens.

Send Rec
The Send Rec function transmits the last (most recent) record, a range
of records, or all records.

The Send Rec function transmits data to a printer or a computer, or both
depending on parameters configured in the Parallel or RS232 setup
screens.

Set

Displays a pop-up screen that allows the user to set selected channels to
specific values or ranges of values as determined by the Allow Full
Calibration field of the Misc setup screen. Please refer to Chapter 5:
Operation for more details regarding the use of the Set function.

View
Changes to the DRO and SPC data view for all dimensions.

Zero
Zeros the current datum for all dimensions.



Gage-Chek® User’s Guide

Reports screen

it
|
;
| 9|80119u12103] 0.7090 mm |
T L T e e E ey LR L L LR R fremseeneaeaeas
s|sunsm12103| omnui
Record e e g e o b e o i
Number—T—17 }a 07.14 AN 1-21-03 | 0.7080 mm ]
femmsssssssfucccsscssrasassnssafasensnnnssnsasoananannnnnnan
| s|au112u12103| umﬂu|
fesmcuccsecjecacnacasnncancnnes e e
Divider | 5 ls 07.10 AM 1-21-03 |  0.7130 om |
. G o LLTTETED e TSP peomesmcneoanes pommemeeeeenna-
Lines | ¢ [8.07.08 AN 1-21-03 | 0.7120 ma |
fommmnmaen T L e frmmmemaennaaa freesemaesneaes
| 3 |m 06 AM 1-21-03 | 0.7090 mm |
e = fremmssecccaaan frecccsaceaaaas
| 2 {au?utu121u3| 0.7080 mn |
$essmecenceajersencennnsacneanan fommeemcrnoceas preemmemmeeema-
Page | 1 |s 07.00 AN 1-21-03 | 0.7110 mm |
Numbers ™\ #-====-==-- guseccsccnnneneenans fresesmnennenas CooeCoro ot
Page 1

The Reports screen contains fields for specifying the contents and
formatting of printed reports.

Highlight the Reports menu item, and then use the right Cursor key to
access items in the right portion of the screen.

Report mmjio Jro}  [Report mm}10 [po
- (Record Number No [ =~ |[Record Number No
.Fr"?'“‘"af‘ Time Stamp No Fojm“las Time Stamp No
Sgcermc € Divicler Lines Yes Egceranc €5 [ Divider Lines Yes
Fipt Dimension Labels Yes Header Dimension Labels Yes
Memory D_|mens|on Units  Yes Memory Dimension Units  Yes
Lines Per Page 60 Lines Per Page 60
Channels Cols Per Page 5 Channels Cols Per Page 5
Display Recs To Print Prompt Display Recs To Print Prompt
Hot Keys |[|Page Numbers Yes Hot Keys |[|Page Numbers Yes
Report Qrientation Default Report Orientation Default
- Text Size Default - |Text Size Default
I N o I I
Report Formatting

Many fields provide the opportunity to turn report format parameters
on or off with selections of Yes or No. Select Yes in these fields to

enable:

¢ Record Number

* Time Stamp
¢ Divider Lines

¢ Dimension Labels

* Dimension Units
* Page Numbers

Record index number in database
Date and time data was collected

Row and column lines

Report page numbers

frmmmmmemnana.
| ¢
frmmmmmescena.
0.7390 ma | 0.7660 mm
frmmmmmeecmaea
0.7330 @a | 0.7670 em
R
0.7380 mm | 0.7650 Em
RS
0.73%0 ma | 0.7660 mn
e
0.7420 ma | 0.7700 om
P T
0.7420 ma | 0.7700 mm
frmmmecssmnnce
0.73%0 mm | 0.7670 ma
Tk e
0.7380 ma | 0.7650 ma
S
0.7400 mn | 0.7680 ma
prrmmme e

Dimension labels at tops of columns
Units of measure printed with values

Dimension
""""""" i Labels
ceesd
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Other selections should be made to
adjust the print format to meet the
requirements of individual reports.

Lines per page

Horizontal divider lines and lines
of text are considered lines. Enter
values into this field using the
numeric keypad.

Columns per page

Only vertical columns of text are
considered columns. The example
report shown earlier contains 6
columns of text. Enter values into
this field using the numeric keypad.

Orientation

The orientation can be specified as
portrait or landscape. Select the
desired orientation using softkeys
under the LCD.

Text Size

The text size can be specified as
normal or small. Select the desired
size using softkeys under the LCD.

Report mm[]0 Jpo
rFor e |[Record Mumber No
Tolerances ims: ssang No
SpC Divider Lines Yes
Header Dimension Labels Yes
Memory Dimension Units  Yes
Lines Per Page 60
Channels Cols Per Page s
Display Recs To Print Prompt
Hot Keys |[|Page Numbers Yes
Report Orientation Default
~  |[Text Size Default
Report mm[[0 Jro
F AJ rR_ect:m:l Mumber No
T‘;Err‘lmacses Time Stamp No
<pC Divider Lines Yes
Header Dimension Labels Yes
Memory Dimension Units  Yes
Lines Per Page 60
Channels Cols Per Page 5
Display Recs To Print Prompt
Hot Keys ||Page Numbers  Yes
Report Onentation Default
~  ||Text Size Default
Report mm[]0 Jpo
F AJ rR_ect:m:l Mumber No
T‘;Err‘lmacses Time Stamp No
<pC Divider Lines Yes
Header Dimension Labels Yes
Memory Dimension Units  Yes
Lines Per Page 60
Channels Cols Per Page 5
Display Recs To Print Prompt
Hot Keys ||Page Numbers  Yes
Report Onientation Default
- Text Size Default
W&it JLandsca | [
Report mm[]0 Jpo
FF ‘J [Record Number  No
Tgmma:es Time Stamp No
SpC Divicler Lines Yes
Header Dimension Labels Yes
Memory Dimension Units  Yes
Lines Per Page 60
Channels Cols Per Page 5
Display Recs To Print Prompt
Hot Keys Page Mumbers Yes
Report Orientation Default
Text Size Default

X vormal | sma |
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Records printed Report mm]10_]Fo
) o
The records printed onareportcan ., =5 ?ﬁ;ﬂr‘étm"“’ No
include a range specified by the dglerances |Inivider Lines  Yes
user, records not yet printed (New), ~ [[Header ~ [{Dimension Labels Yes
. Memory D_|men5|on Units  Yes
all records in the database or only  ||——"2_ Lines Per Page .80
Cols Per Page 5
the selected records. BE‘S:I‘;':'S Recs To Prt (NN
Hot Keys ||Page Numbers  Yes
Report Orientation Default
Range Text Size Default

The user will be prompted to [ Range | New | Al [selectedipmd
specify the number of records to print.

New
Only records that have not yet been printed will be printed.

All
All records in the database will be printed.

Selected
The highlighted record will be printed.

Prompt
The user will be prompted to select records to be printed. The user
choices will include: range, new, all, and selected.

NOTE

It might become necessary to increase the number of Parallel Retries
found in the Parallel setup screen to print reports to certain parallel
printers.
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=

Reports can include ASCII codes for printer functions such as Carriage
Return (ASCII code 13), Line Feed (ASCII code 10) and others to
provide printer formatting based on the unique requirements of specific
printers. Multiple ASCII codes can be included in a single field when
separated by spaces.

NOTE
The Gage-Chek supports HP™ printers using the HP PCL data
format.

Highlight the Rep Chars menu item, and then use the right Cursor key to
access items in the right portion of the screen.

Rep Chars mm[l0 Jro] [Rep Chars 1S [ro
e [Pre Line [ I‘ 1{Pre Line
Tolerances |Ipoct Line 10 13 Tolerances |Ipoet Line 10 13
SPC Pre F SpC dipgd
Header ||p0l RO 12 Header |[p00 P 12
Memory  Hpost Dimen 32 Memory  ||post Dimen 32
Channels Post Units 32 Channels Post Units 32
Display Display
Eot Keys Hot Keys
eport Report
Rep Chars Rep Chars
=~ o - rF 9

Enter the required ASCII codes into the formatting fields using the
numeric keypad. Fields are available for inserting ASCII control or
character codes:
* Before and after lines of text
(Pre line and post line)
* Before and after the form
(Pre form and post form)
 After each dimension value
(Post dimem)
 After each unit of measure
(Post unit)

NOTE:
A complete list of ASCII codes is contained in Chapter 6:
Communication.
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Send screen

The Send screen contains fields for specifying the contents of record
data files transmitted to other computers. The Auto Send record feature

can also be enabled in this screen.

Highlight the Send menu item, and then use the right Cursor key to
access items in the right portion of the screen.

Send mm|l0 Jro} [Send mm]i¢ Jro
- (Auto Send Rec No e, [Auto Send Rec No
IS-‘IPCad Record Mumber No IS-‘IPid Record Number No
Me er Time Stamp No Me er Time Stamp No
amory Dimension Labels Yes emory Dimension Labels Yes
Dimension Units Yes Dimension Units  Yes
g?smjls Recs To Send Prompt g?sm:h Recs To Send Prompt
Hot Keys Hot Keys
Report Report
Rep Chars Rep Chars
Send Send
~— —
I O v [ [ ]
Auto Send Record

Record data can be transmitted automatically as each record is entered
into the database. Press the Yes softkey to enable, or the No softkey to

disable this feature.
Send Data Content ~ [Send 0 I [
Four fields provide the opportunity (e~ |[Auto Send Rec Mo
toinclude or omit record data with || feader ?ﬁ;g"g&“ﬂ’;h@’ ":I‘g
selections of Yes or No. Select Yes  ||MeMOY _|Itimension Labels Yes
in these fields to include data. Charec e
Hot Keys
Report
Rep Chars
Se
[ I ——
* Record Number Record index number in database
* Time Stamp Date and time data was collected
* Dimension Labels Dimension labels at tops of column
* Dimension Units Units of measure printed with values
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Records to Send Send mm[L0_Jro
The records transmitted can spc—  |[Auto Send Rec  No
. . Record Number No
include a range specified by the K'deade' Time Stamp No
. emory 3 -
user, records not yet transmitted Dimension Labels Yes
. Channels Dimension Units  Yes

(New), all records in the database || pisplay Recs To Send  (Prompt
or only the selected record. R e

eport

Rep Chars

Send
Range ~ |
The user will be prompted to | Range [ New [ Al [selected IS

specify the number of records to transmit. The most recently acquired
record will be transmitted.

New
Only records that have not yet been transmitted will be sent.

All
All records in the database will be transmitted.

Selected
The highlighted record will be transmitted.

Prompt
The user will be prompted to select records to be transmitted. The user
choices will include: range, new, all, and selected.

Transmitted data can include ASCII codes such as Carriage Return
(ASCII code 10), Line Feed (ASCII code 13) and others to provide
formatting based on the requirements of the receiving computer software.
Multiple ASCII codes can be included in a single field when separated
by spaces.

Highlight the Send Chars Setup menu item, and then use the right Cursor
key to access items in the right portion of the screen.

Send a“'s mm||0 |po Send a“'s mm|l0 [po
e, [Pre Send e, [Pre Send
Header — Hlpost Send 10 13 Header — Hlpost Send 10 13
emory  ||pre Label emory  ||pre Label
Channels |EomvtDIi.ahel 32 Channels |EomvtDIi.ahel 32
Display gl il Display re Dimen
Hot Keys |[Post Dimen 32 Hot Keys |[Post Dimen 32
Report Pre Units Report Pre Units
Re,?,d(:hars Post Units 32 Rel?.d(:hars Post Units 32
Sej Sej
Send Chars Send Chars
S—_ A — )
| | ] | | | ] |
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Enter the required ASCII codes into the formatting fields using the
numeric keypad.

Fields are available for inserting ASCII control or character codes:
¢ Before and after record data
(Pre send and post send)
¢ Before and after the header label
(Pre label and post label)
¢ Before and after each dimension value
(Pre dimen and post dimem)
 Before and after each unit of measure
(Pre unit and post unit)

NOTE
A complete list of ASCII codes is contained in Chapter 6:
Communication.
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The Parallel screen contains fields for specifying the number of parallel
communication attempts and the type of data sent to the parallel (printer)
port.

Highlight the Parallel menu item, and then use the right Cursor key to
access items in the right portion of the screen.

Parallel mm[[0 [ro] [Parallel mm]10 ] ro
[~ |[parallel Retry 100 — [Parallel Retry 100
Memory  |lpata Report Memory  |Ipata Report
Channels Channels
Display Display
Hot Keys Hot Keys
Report Report
Rep Chars Rep Chars
send Send
Send Chars Send Chars
Parallel Parallel

- FAS ~ o

Parallel Retry

The Parallel Retry field is used to specify the number of unsuccessful
parallel communication attempts allowed prior to notifying the user that
parallel communication has failed. This number can be increased to
accommodate large file transfers and slow parallel devices.

Use the numeric keypad to enter values into this field.

Data Parallel mm[[0 Tro
Data can be sent to the parallel port  |[pemory | 'PDaartaalel Retry 100

as areport formatted in the Report || —
nels
Setup screen, or as record data Display
formatted in the Send Setup screen, ngorte“
Rep Ch
or both. Sopg e
Send Chars

The parallel port can also be Para-ltl
disabled for data transmission by

selecting the None softkey.

Select the desired data transmission state for the parallel port using the
softkeys under the LCD.
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RS-232 screen

The RS-232 screen contains fields for specifying the RS-232 serial port
settings for communication with a computer or serial printer.

Highlight the RS-232 menu item, and then use the right Cursor key to
access items in the right portion of the screen.

RS232 mmjl10 Jpo RS232 mm}]0_|po
- [Raud 38400 [ =~ |[Baud 38400
Word Len 8 Word Len 8
E?:,',T,',‘j" Stop Bits 1 gg;g;;;'s Stop Bits 1
Hot Keys Parity Odd Hot Keys Parity Odd
Report Handshake Hard. Report Handshake Hard.
Rep Chars [|EOC Delay 330 Rep Chars ||EOC Delay 330
send EQL Delay 0 send EOL Delay 0
send Chars||Data Send send Chars||Data Send
Parallel Parallel
RS5232 R5232
=~ < - FAS
I [ ] [ Dec [ e | [
Baud Rate

The Baud field is used to specify the baud rate of serial data. Use the
Dec or Inc softkey to decrease or increase the baud rate from 1200 to

115,200.

Word Length

The Word Len field is used to
specify the number of bits
contained in each data word. Use
the 7 or 8 softkey to specify the
word length.

Stop Bits

The Stop Bits field is used to
specify the number of stop bits
included after each data word. Use
the 1 or 2 softkey to specify the
number of stop bits.

B : |

RS232 mm]10 Jpo
— [Raud 38400
Channels Word I__en a
Display ;m—': Bits :)dd
anty
Eg;ofteys Handshake Hard.
Rep Chars EQC Delay 330
send EQL Delay 0
Send Chars||Data Send
Parallel
R5232
—
7 [
RS232 [mm]10 Jro
— [Baud 38400
Word Len 8
g{;ﬁ:e" Stop Bits 1
Hot Igeys Parity Odd
Report Handshake Hard.
Rep Chars EOC Delay 330
send EOL Delay 1]
send Chars||Data Send
Parallel
R5232
—
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Parity . RS232 mm][8 [P0
The Parity field is used to specify - "Bﬂalrudd ) 38400
odd or even parity for error gbaprlmels Stfj',, Bite. 1
. . . 1spla -
checking, or to omit parity error || Hot Keys |[Pnty i
. Report Handshake Hard.
checking. Use the None, Odd or  ||gep chars |[EOC Delay 330
Even softk_eys to specify parity ~[|3end EOL Delay o
error checking parameters. Parallel
R5232
i
| tone JEOC Even [ |

Handshaking

The Handshake field shows the type of synchronous signaling used by
the system to prevent data collisions on the serial port. This is set to
hardware and cannot be changed.

End of Character_Dela}y RS230 T UE
The EOC delay field is used to =  |(Baud 38400
specify the delay inserted aftereach || channels ;"‘t"g"ldn.Lli" 5
characteris transmitted. This delay ﬂg{’"}g’ew Pariazha . och
can be increased or decreased to  ||Report | [HEAdAKE Al
. . Rep Chars Y

accommodate various serial |[|send EOL Delay 0

. . Send Chars||Data Send
devices. Use the numeric keypad parallel
to specify delays (in milliseconds) ~ ||®222
from 0 to 10 seconds between [ ] ] [
characters.
End of Line Dela)_f . RS232 mmlo Tro
The EOL delay field is used to [~ = |(Baud 38400
specify the delay inserted after each Channels ;"‘t’g’pd BlLtes"' f
line is transmitted. This delay can Eg{"f;gm Parity Odd
be increased or decreased to [|Report Ll oy

; . Rep Chars ¥

accommodate various serial 5@% ) Egta[’e‘a!# gend
devices. Use the numeric keypad || parage "
to specify delays (in milliseconds) ~ ||®5232
from 0 to 10 seconds between lines. ] [ [
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Data

Data can be sent to the serial port
as areport formatted in the Report
Setup screen, or as record data
formatted in the Send Setup screen,
or as both.

The serial port can also be disabled
for data transmission by selecting
the None softkey.

RS232 mm|l0 Jpo
[ =~ |[Baud 38400
Channels g\t.rordB:_tesn ?
Display E
Hot Keys Parity Odd
Report Handshake Hard.
Rep Chars EOC Delay 330
Send EOL Delay 0
send Chars||Data Send
Parallel
R5232

i
None m Report | Both |

Press the Finish key to return to the Setup menu.
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SLEC screen
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The SLEC screen contains fields for enabling and configuring segmented
linear error correction (SLEC) for each input channel.

Channel input devices might have slight non-linearities over their
measurement range. The SLEC feature compensates for these non-
linearities by applying correction coefficients to measurements conducted
over nonlinear portions. These SLEC correction coefficients are created
by the Gage-Chek system using data provided by the user in the SLEC
Setup screen. The SLEC setup data provided by the user consists of
nominal and measured values of a standard, or standards that cover the
entire input range.

The measurements divide the input range into a number of segments.
The following diagram shows nominal (standard) values compared to
measured (observed) values. The deviation (difference between standard
and observed) is shown as a graph. Segments are defined here as any
straight line on the graph, beginning with segment zero.

Machine 0,0 .
(Reference) \ Nominal (Standard)
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
. AR
100 200 300 400480 580 700 8OO 900 10001100 12|IO1320 MIIDISM
Measured (Observed)
+20
+10
Deviation ¢ |_
-10
-20
Segment 0 >
Segment 1 '
Segment 2 21—
Segment 3 3
Segment 4 4 -
Segment 5 5 -
Segment 6 6 -

Station 0 Station 6
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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 400 and
400, and are entered in this screen for station O.

SLEC mm]|10 Jpo SLEC mm]10_]po
i [ — (
Channels || 2! a har | [Channel 1
Display Display
Hot Keys Enabiad off Hot Keys Enabled off
Report : . Report i
Station 0 — —— Station number Station 0
Rep Chars Il Standard I Rep Chars Il Standard 400.00000
Send Chars||Observed = Data Send Chars|[Observed 400.00000
Parallel Parallel
R5232 MZ Offset 0.0000000 R5232 MZ Offset 0.0200000
SLEC SLEC
~— 1 - J
I I I I Teach | I I I
Machine 0,0 .
(Reference) \ Nominal (Standard)

100 200 300 400 500 600 700 800 9C0 1000 1100 1200 1300 1400 1500

L |
( / Y )y
| 1] ]

100 200 300 400480 580 700 800 900 10001100 12101320 14201520

Measured (Observed)

+20

+10 f==qe-n-ge -
Deviation ¢ [_ 17273

-10
-20

ry

Segment 0 >

Segment 2 21—
Segment 3
Segment 4 4 >

Segment 5 5 -
Segment 6 6 -

w

Station 0 Station 6

When the procedure is complete and setup data are entered, correction
coefficients will be calculated for the input based on the standard and
observed values at the end of the segments.
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SLEC setup procedure

3-66

A

The procedure for configuring the SLEC error correction is diagrammed
and explained below.

CAUTION

Make sure that all encoder channel resolutions and machine zero
references are properly configured, and that any required channel
Set operations have been completed prior to configuring the SLEC
feature. Refer to the description of Channel setup earlier in this
chapter, and to the description of the Set function in

Chapter 5: Operation.

The overall SLEC setup process is diagrammed below.

Clear all
Datums

Cycle Power &

B Set Machine 0

Enter Enter New
Clear Old Values . . Enable
™ & Disable SLEC | >|Machine 0 = Station =g e
Offset Values

Clear All Datums
Steps 1 through 3 clear incremental datums in preparation for SLEC
standard measurements.

Step 1 Current Value mm]10 Jro

E}rgrr; t;l(l)(}ﬂl{)el;O screen, press the A 0 . 0 0 0 0
B 0.0000
C 00000
Prelzs the Datum softkey, and then D 0 . 0 00 0

press the Clear softkey. View.. | in/mm [ Do/D1 | Set [ Menu.

Current Value mm[[0]eo] [Current Value mm]10_]ro

A 0.0000| | A 0.0000
B 0.0000| | B 0.0000
C 0.0000| || C 0.0000
D 0.0000| | D 0.0000

View.. | in/mm [Datum..| Extra | Setup DO/D1 | Zero.. | Set | Preset | Clear
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You will be asked to confirm your
Clear datums request.

Step 3
Press the Yes softkey to clear

mmjl0 [po

f:l.ﬂen'tVal.le

Clear the incremental datums?

datums. | UyuU
No | Yes | I I
Enter Enter New
Clear all Cycle Power & Clear Old Values . . Enable
Datums Set Machine 0 B & Disable SLEC B Mag:;:;? 0 3:"3:2 ] SLEC

Cycle Power & Set Machine Zero

Steps 4 and 5 cycle power to reestablish fresh machine zeros for all

input channels.

Step 4

Turn the Gage-Chek power switch off, wait for approximately 3 seconds

and turn the power switch on again.

Step 5
Press any key to initiate the Gage-
Chek display.

You will be prompted to cross
reference marks or perform hard

stop zeroing on all input channels.

Perform machine zero operations
on all channels.

NOTE

mmjl0 |po

Move in channel 1 until a reference
mark is crossed.

Cancel | I I I

If a hard stop zero is performed, the same stop will be required each

time the Gage-Chek is started.
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Clear all
Datums

Cycle Power &
™1 Set Machine 0

Enter
Clear Old Values -
| & Disable SLEC | ™| Machine 0
Offset

Enter New Enable
—  Station
SLEC
Values

Clear Old Values & Disable SLEC
Steps 6 through 13 disable the SLEC feature to isolate the SLEC data
fields during the data entry process, and clear old SLEC values.

Step 6

Press the Menu softkey, then the Setup softkey to reenter the setup menu.

Current Value mmjl0 Jro}  [Current Value mmjl0 Jeo} | About mm}]0 |po
[ [ [ | [English Yes
- - About
: : Deutsch No
A 0-0320 A 0-0320 E’L’:‘r:::;m’ Frangais No
B 0.0000 | B 0.0000| [fome, [l &
" " Tolerances ||Italiano No
SPC
C 0.0000 | C 0.0000| |izx
. . Memory .
——||Version 1.00
D 0.0000 | D 0.0000] e ||
] . —~—
View.. [in/mm [DO/D1] Set [Menu.. View.. | infmm [Datum | Extra | Setup | | [
Step 7 [ Supervisor mm[[0 Jro
Highlight the Supervisor menu = |[Password
item, and then press the right ||fep Chars _
C Kk hichlieht th cend Chars Part Settings Unlocked
ursor key to highlight the ffend Datuming Locked
Password field. R5232 Performing Set  Unlocked
SLEC Clearing Data Locked
Clock
Screen
Misc .
Supervisor
Enter the supervisor passwordand  [Supervi mm][0_] Po
unlock the Part Settings and [Rep Chars ||P5word XXXXXX
Datumlng 1fnecessary. geng ch Part Settings Unlocked
P::']allel 405 || Datuming Unlocked
L. RS232 Performing Set  Unlocked
Press the Finish key to return to || g¢c Clearing Data  Locked
the Setup menu. Clock
Screen
Misc.
Supervisor
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Step 8 SLEC mm]|0 [ po
Highlight the SLEC Setup menu | =, |[Channel Q
item and use the right Cursor key E’:;{Jl?eys Enabled on
to highlight the Channel field. Report I ation 3

samg ' ||standard 2.0000000
If this is the first time that SLEC ~ |{3end chars{[Observed - 2.0002000
compensation is being configured, || Rs232 MZ Offset 01500000
or if new SLEC values are being ~
created for all encoders, then SLEC Dec | Inc | l |

for all channels must be disabled. Any existing SLEC values must also
be cleared.

However, if only a fraction of channels require new SLEC values, only
those channels must be disabled and cleared of old values.

Step 9 R -
9 B mm
Use the Dec or Inc softkey to select ’ 70
. b, Channel 1
achannel that will be configured. Elhnes
H':{’ ?’e” Enabled On
Report .
Station 1
Rep Chars Il Standard 2.0000000
send Chars||Observed 1.9998000
Parallel
RS232 Mz Offset 0.0230000
SLEC
S—_ A
Dec [ inc | ] [
Step 10 SLEC mm]10 ] Po
Highlight the Enabled field and || chamets  ||<M@me! a1
press the Off key to disable SLEC || Display | enabled off
ot Keys
for the selected channel. Report Stati .
Rep Chars ation
Send Standard 2.0000000
2end Chars||Observed 1.9998000
Parallel
RS232 MZ Offset 0.0230000
SLEC
- 8
K o | [ [
Step 11 | SLEC I (10
Highlight the Station field and use = | (Channdl -
. Channels
the Dec or Inc key if necessary 0 || pisplay  [[cpjed off
display Station 0. RS ik
Rep Chars Station 0
. Standard 1.0000000
send Chars||Observed 1.0000000
Parallel
RS232 Mz Offset 0.0230000
SLEC
S—_ A
Dec | Inc |Remoue] |
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Step 12
If the Standard and Observed fields contain data, press the remove softkey
to clear the data.

The old station 0 data will be replaced by data from station 1.

Continue pressing the remove key until the Standard and Observed fields

are empty.
SLEC mm]10 Jro SLEC mm]10 |po
Chammeis || Channel & [ chamm=y, | [Channel al
Display Display
Hot Keys Enabled off Hot Keys Enabled off
Report ; Report .
Station 0 Station 0
Rep hars 1 Standard 2.0000000 Rep Chars || andard
send Chars||Observed 1.9998000 Send Chars||Observed
Parallel Parallel
RS232 MZ Offset 0.0230000 R5232 MZ Offset 0.0230000
SLEC SLEC
—~— - J
Dec | Inc lRemoveI | Dec ] Inc |Remove| [
Step 13 [SLEC mm]|10 Jpo
Highlight the MZ Offset field and Cha, | [Channel i
use the numeric keypad to Display |l nabled off
enter O. Report Y .
Rep Chars ||Station 0
Send Standard
Step 14 Sendlddlars Observed
Para
Repeat steps 9 through 13 foreach  ||rs232 Mz Offset 0.0000000
encoder channel to be configured SLEE'
for SLEC. Teach [ [ [ ]
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Enter Enter New
Clear all Cycle Power & Clear Old Values : . Enable
Datums | ™| Set Machine 0 | ™| & Disable SLEC | ™| Mg’;:;f 0 g‘;ﬁgg ™ sLEC

Enter Machine 0 Offset
Steps 15 through 17 enter the offset count value from machine zero to
the standard’s zero.

Step 15 SLEC mm[10 Jpo
Highlight the MZ Offset field of  |f cpagnets || €
the channel being configured. 3';{"?’6“ Enabled off
Report .
Station 0
Step 16 g{:::dchars Standard
.. , send Chars||Observed
Position the Channel’s probe || paragel
against the standard’s zero surface.  |[Rs232  ||W2 Offset  CHENNEN
S—_ A

Step 17 Teach | | l [
Press the Teach softkey, then press the Enter key to enter the machine
zero offset.

SLEC mm}l0 Jro SLEC mm]10 Jro

Charmei,  |[Channel c1 [ chamm=y, | [Channel 1

Display Display

Hor ‘Keys ||Enabled off Hopays  ||Enabled off

Ao hars [[station 0 Report rs |[Station 0

Send standard cony Standard

Send Chars||Ohserved Send Chars||Observed

Parallel Parallel

RS232 MZ Offset 0.3552400 RS232 MZ Offset 0.3552400

SLEC SLEC

- ) - JL

Teach | [ l I Dec [ Inc | I [
NOTE
Machine zero offset will not be entered again for this channel.
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Enter Enter New
Clear all Cycle Power & Clear Old Values . " Enable
Datums [ ™| Set Machine 0 [ ™| & Disable SLEC || Vachine 0 -1 Station |- g, -0
Offset Values
Enter New Station Values

Steps 18 through 25 enter standard and observed values across the entire

range of measurement.

The station O data is used as the reference for all subsequent SLEC
segment measurements and is derived from the standard’s zero surface.
Station 0 Standard and Observed field data must be identical or entered
as zeros to initiate the standard’s reference position.

Step 18

Highlight the Standard field and
enter 0 using the numeric keypad,
then press the Enter key.

Step 19

Highlight the observed field and
enter 0 using the numeric keypad,
then press the Enter key.

Now that the Station O reference
data is entered into Standard and
Observed fields, subsequent
observed values can be measured.
The observed data could have been
entered using the Teach softkey
with the same result.

Step 20

Highlight the Station field and use
the Inc softkey to enter the next
station number.

SLEC 0 128
Channels Channel =
Display
Hot Keys [|Enabled off
Report :
Hep s Standard 9.6000000
Song hers e
Paral
R5232 Mz Offset 0.3552400
SLEC
i
Teach ] | | [
SLEC mnfi2 Iro
Channels Channel =
Display
Hot Keys [|Enabled off
Report :
Station 0
Rep Chars || andard 0.0000000
send Chars||Observed 0.0000000
Parallel
R5232 MZ Offset 0.3552400
SLEC
i
Teach ] | | [
SLEC mnfi2 Iro
Channels Channel =
Display
Hot Keys [|Enabled off
Report :
fow Chirs Standard !
i=
Send Chars||Observed
Parallel
R5232 MZ Offset 0.3552400
SLEC
il L
Dec | Inc_|Remove] [
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LEC

Step 21 SLEC mm|l0_|po
Highlight the. Standard field and rchm‘nle | [Channel a
use the numeric keypad to enter the ngl?e . |[Enabled off
value marked on the standard part. || Report Y Station 1
Press the Enter key to enter the ||ReP,hrs |[iandard 1.0000000
value and highlight the Observed ~ [|3end chars Observed
field. EEEZCBZ MZ Offset 0.3552400

Teach | | I l
Step 22 SLEC mm[[0_Jro
Position the probe against the [[, <= = |[Channel ci

annels
surface of the standard and press Display Enabled off
. ot Keys
the Teach softkey. The appropriate || Report :
. . Rep Chars Station 1

measured value will be displayed || sehd Standard 1.0000000
in the Observed field. Press the ||3end Chars Observed 10007600
Enter key to enter the value. Rs32 Mz Offset 0.3552400
Step 23 Teach | | l [

Repeat steps 20 through 22 to enter Standard and Observed values across
the encoder range.

LEC NOTE

The SLEC feature can be used to perform linear error correction
(LEC) if steps 20 through 22 are performed only once, resulting in
only 2 stations of values. The first is the zero station (steps 18 and
19), the second is as described in steps 20 through 22 but utilizes a
standard equivalent to the maximum range of the input device.

Step 24
Highlight the channel field and use the Inc softkey to enter the number
of the next channel to be configured.

Step 25

Repeat steps 15 through 24 for each channel until SLEC data is entered
for all channels.
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Enter Enter New
Clear all Cycle Power & Clear Old Values . . Enable
Datums [ ™| Set Machine 0 [ ™] & Disable SLEC | ] Machine 0 = Station =gy o
Offset Values
Enable SLEC/LEC

Highlight the Enabled field for any channel and use the On softkey to
enable SLEC or LEC for that channel.

SLEC mm[10_Jro SLEC mm||0 |po
[ chormsy,  |[Channel c [ chamm=y, | [Channel al
Display o |[Enabed off Poplal e [[Enabled on
Report . Report +
Station 1 Station 1

Rep hars. || Standard 1.0000000 Rep Chars || andard 1.0000000
Send Chars||Observed 1.0007600 Send Chars||Observed 1.0007600
Parallel Parallel
RS232 MZ Offset 0.3552400 RS232 MZ Offset 0.3552400
SLEC SLEC

~— el
Dec [ inc | S on | [ [
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Clock screen

The Clock screen contains fields for setting and formatting displays of
date and time shown on the LCD and printed on reports.

Highlight the Clock menu item, and then use the right Cursor key to
access items in the right portion of the screen.

[Clock mm[[0 Jro] [Clock mm]19_] Po
Display ;g:-:th g Display ;:)anrth g
Hot Keys |Ip 0 Hot Keys |Ip 0
Report H?):rs 1] Report H?):rs 1]
Rep Chars M Rep Chars -
Send nutes 0 Send Minutes 0
Send Chars||Seconds o Send Chars||5econds 0
Parallel Date Format M/DJSY Parallel Date Format M/DJSY
RS232 Time Format 12 R5232 Time Format 12
SLEC SLEC
Clock Clock
il L il
Setting the Date [Clock mm]10 [P0
Use the numeric keypad to enter || pgiiay yaar_ 2003
. on|
data into the Year, Month and Day Eg;ofteﬁ’s Day 21
fields. Rep Chars I&"k?urs g
o s 0
gg?:.e.ma's Date Format M/D/Y
RS232 Time Format 12
SLEC
Clock
-~
Highlight the Date Format fieldand  [Clock mm][9_ ] ro
use softkeys under the LCD to |[ o ”;:)arh 2003
. . . ntl
specify the format for displaying Hot Keys Nay 21
. epor
the date on the LCD and printed Rep Chars e 0
Se
reports. Seconds 0
p gzrﬂlefhaﬁ Date Format M/DSY
RS232 Time Format 12
SLEC
Clock
- 8
D omy] [

3-75



Chapter 3 Setup

Setting the Time
The time must be entered into the Hours field in the 24 hour format, but
can be displayed in either the 12 hour or 24 hour format.

For example, 7:00 pm must be entered into the Hours field as 19, but
can be displayed as 19 or 7 pm depending on the selection of the 12 or

24 hour display format.
Use the numeric keypad to enter [Clock mm]10 ] Po
data into the Hours, Minutes and  |[[,. = |[Year 2003
Display Month 6
Seconds fields. E:;O Keys |IDay T
Rep Chars :I;)urs 19
Send nutes 35
Send Chars||>econds 20
Parallel Date Format M/DJSY
RS232 Time Format 12
SLEC
Clock
- FAS
Highlight the Time format fieldand ~ [Clock mm]10Tro
use goftkeys under the LCD to || pigiay [ Ye 2008
specify the 24 hour or 12 hour E:;oft‘-‘ﬁ” Day 21
format for displaying time on the ~ ||Rep chars [[Hours 19
. Send inutes 35
LCD and printed reports. Send Chars||5econds 20
parallel Date Format M/D/Y
RS232 Time Format 12
SLEC
Clock
—

B = [ [
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Screen

The Screen configuration screen contains fields for specifying LCD
display and screensaver parameters.

Highlight the Screen menu item, and then use the right Cursor key to
access items in the right prtion of the screen.

Screen mm[[CJro]] | Screen mm}10 Jpo
. [Contrast 410 - [Contrast 410
Hot Keys [[gar khight 145 Hot Keys |Backiight 145
REPOfclh Start Scr Saver 10 Rssor(]mrs Start Scr Saver 10
E:sd s |lscr saver Off 0 Send Scr Saver Off 0
send Chars Send Chars
Parallel Parallel
R5232
e
Clock Clock
Screen Screen
T S .
Contrast Screen mm]|10 Jpo
The Contrast field is used to adjust  [f ;o1 Keys g:c";;;tt T
the default LCD display contrast Es:“c‘hm Start Scr Saver 10
used when power is applied to the || Send Scr Saver Off .0
Send Chars
system. The factory default ||parallel
contrast value is 410. This [|52%
provides sharp contrast and ||fock
excellent readability in most ~
lighting situations. | | l [

Increased values of Contrast increase the contrast of displayed text and
images. The acceptable range of values extends from 395 to 425.
Highlight the Contrast field and use the numeric keypad to enter the
desired value.

NOTE

LCD screen contrast can be adjusted temporarily when displaying
screens other than setup menu screens by pressing the numeric
keypad decimal point or +/- keys. These temporary adjustments
will be retained until the Gage-Chek power is cycled off and on
again.
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Backlight Screen mm][0 [ro
The Backlight fieldis used toadjust  |[ ;v |[Contrast 410

. . ot Keys |lpacklight 145
the default LCD backlighting used ngcthars Start Scr Saver 10
when power is applied to the ||send Scr Saver Off .0

system. The factory default LCD parallel
backlighting value is 145. This ||R5252
provides adequate backlighting for Clock
most lighting situations. ~

I I | I
Increased values of Backlight decrease the backlighting of the LCD.
The acceptable range of values extends from O to 700.

Start Screen Saver Screen mm[]0 Jro
The Start Scr Saver field is used  |[|,,; Revs |[Contrast 410

. . Hot Keys |lpacklight 145
to specify the minutes of Gage- E;ﬁ";‘hm Start Scr Saver (10
Chek inactivity before the LCD  ||send Scr Saver Off .0

PR Send Chars
screen saver is displayed. parallel
R5232
o SLEC

Highlight the Start Scr Saver field glcorce tn
and use the numeric keypad to enter -
the desired value. I I [ I
Screensaver off [Screen mm[ [0 ] Po
The Scrt;en Saver Off field is u_sed ot Reys | E;TII;?; 410
to specify the range of motion E;ﬁ";‘hm Start Scr Saver 10
required on any channel to ||send Scr Saver Off @

. Send Chars
automatically turn the screensaver parallel
off. When the Screen Saver Off || %232
field is zero, only pressing a front Shock_
panel key will turn the screensaver -
off. I I I I

Highlight the Screen Saver Off field, and then use the numeric keypad
to enter the desired range of motion.
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Misc screen

=

The Misc screen contains fields for specifying keypad, LCD display,
audio and set calibration parameters.

NOTE

The Misc screen for encoders is slightly different that the Misc screen
for transducers. The Misc screen for LVDT transducers includes
an additional LVDT Average Count field at the bottom of the screen.
The LVDT Average Count field is discussed at the end of this section.

Highlight the Misc menu item, and then use the right Cursor key to
access items in the right portion of the screen.

Misc. mm[l0 Tro] [Misc. mm]10 Jreo
i, [Key Delay 3 - [Key Delay 3
ROt Volume 10 Report Volume 10
Ssr':d 'S |1Data Entry Msg 1.0 S:r':d 1ars |1Data Entry Msg 1.0
Cal Pts Required 1 Cal Pts Required 1
Send Chars Send Chars
Allow Full Cals  No Allow Full Cals No
Parallel - . Parallel - :
R5232 Switch View 0.000 R5232 Switch View 0.000
SLEC SLEC
Clock Clock
Screen Screen
Misc . Misc .
T ) —~—
| [ l [ I [ I
Key Delay [Misc. mm] [0 po

The Key Delay field is used t0  [[geport 'mvugzlav -

adjust the rate at which front panel Rep Chars |Ipata Entry Msg 1.0

Send .
. Cal Pts Required 1
key presses Wlll be accepted, and ;::lé:lmchars Alow Full Cals . No
characters will be repeated whena  ||grs232 Switch View  0.000

front panel key pressed and held gtffk

down. As the delay value is [|>creen
increased, the rate of key entry and ~

auto-repeat decreases. | | | |

The default value of 3 provides crisp keypad response and rapid auto-
repeat rates. Values less than 3 increase the likelihood of accidental
double-entries and are not recommended. Values greater than 3 slow
data entry activities.

Highlight the Key Delay field and use the numeric keypad to specify the
delay.

3-79



Chapter 3

Setup

3-80

Volume

The Volume field is used to adjust
the audible volume of Gage-Chek
speaker tones that signal key
presses and alerts.

Volume settings range from 0 to
10. A volume setting of O disables
the audible alert.

[Misc. mm][8 [P0
| = |(Key Delay 3
Rep‘)rth Volume 10
E:r‘:dc ars |l pata Entry Msg 1.0
Send Chars Cal Pts Required 1

llow Full Cals  No

Parallel Allo i
RS232 Switch View 0.000
SLEC
Clock
Screen
Misc.

i

[

I I [

Highlight the Volume field and use the numeric keypad to enter the

desired value.

Data Entry Message

The Data Entry Msg field is used
to specify the duration of the
display of the data entry
confirmation message each time a
value is entered.

For example, when this value is 2,
the message:

Misc. mm]10 [P0
| = |(Key Delay 3
Rep‘)rth Volume 10
E:r‘:dc ars |l pata Entry Msg (1.0
Send Chars Cal Pts Required 1

llows Full Cals No

Parallel Allo g
RS232 Switch View 0.000
SLEC
Clock
Screen
Misc.

i

[

“Data has been added to the database”

will be displayed for approximately 2 seconds.

The factory default value is 1. Durations range from 0 to 9999. When
the value is 0, no message is displayed. When the value is very large,
the message will be displayed until the user presses the Quit key, or the

duration is allowed to complete.

Highlight the Data Entry Msg field and use the numeric keypad to enter

the desired value.




Gage-Chek® User’s Guide

Calibration Points Required Misc. mm][10_] Po
The Cal Pts Required field isused  [[,. =  |[Key Delay 3
. Report  Ifvolume 10
to specify the number of sampled Rep chars Hpata Entry Msg 1.0
values that will be averaged to |[Send chars|[S3 Pts Required
. Parallel ow Full Cals  No
determine the value of channel [|ps232 Switch View  0.000
: SLEC
groups when using the Set |26
function. Screen
Misc .
-
NOTE I I | I

Refer to the Set function description in Chapter 5: Operation.

The factory default value is 1 and should be used in most applications.
The number of samples allowed ranges from 1 to 10. Higher numbers
of samples should be used in applications involving less than ideal
reference surfaces, or to integrate out slight imperfections in gage
repeatability.

Highlight the Cal Pts Required field and use the numeric keypad to
enter the desired value.

Allow Full Calibrations Misc. mm[[0_] ro
The Allow Full Cals field is used Repo‘r'{ 'Iéilvmgslav ?o

to enable full calibrations of input Esﬁdc"a“ Data Entry Msg 1.0

: : Cal Pts Required 1
channels using the Set function. send Chars{ 40 o *Full Cals 1D
R5232 Switch View 0.000
SLEC
NOTE . Clock
Refer to the Set function Screen
e 4 . Misc .
description in Chapter 5: -
Operation. [ o IRCH I I

Highlight the Allow Full Cals field and select Yes to perform full encoder
calibrations using the Set function. Use softkeys under the LCD to
select Yes or No.
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Switch view

Normally, the user presses softkeys to select the screens displayed on
the LCD. However, the Gage-Chek can be programmed to automatically
change the DRO, bar or dial views to display a dimension in response to
activity on the channel included in its formula. In the example below,
the LCD switches from the display of dimension A, to dimension B in
response to amovement on dimension B’s input channel.

A Current Value [mm[lo [ro] |B Current Value [mm]l0 |ro
Low Limit Mominal High Limit @ Low Limit Mominal High Limit  a
-2.0000  0.0000 2.0000 -2.0000  0.0000 2.0000

07370 | . 1.0260
c . | C
Low Warning High Warning Low Warning High YWarning
-1.0000 1.0000 D -1.0000 1.0000 D
Graph... | Histo.. Data.. | DRO.. Graph... | Histo.. |JJEEN Data.. | DRO..

Movement on dimension B’s input channel causes the current view to
change to Dimension B

The Switch View field is used to Visc.

. . mmjl10 |po
specify the range of motion = |[Key Delay 3
Report Volume 10

required on any channel input t0 || Rep chars {5 Entry Msg 1.0
Send .

switch DRO, bar or dial views to Cal Pts Required 1
. . . Send Chars Allow Full Cals  No
the associated dimension. When Parallel

N . N RS222 Switch View 0.000
the Switch View field is zero, no SII.ECk
switching occurs. el
Misc.
Highlight the Switch View field and [ ] ] [
use the numeric keypad to enter the
desired range of motion.
LVDT Average Count Misc. mm]10 |po
The input counts from the LVDT Rep Chars &Lnf_":'ay ? o
channel are accumulated and then gm Chars|[Data Entry Msg 1.0
averaged prior to presenting a || Paralel i*ﬁ;:}sFl'}ch‘g{f“ Yes
value on the LCD. The averaging ||siec Switch View  .0.000
. h Clock LVDT Avg Count 30
of input counts smooths the visual || screen
1 1 Misc.
display of values by presenting || .
updated values at rates determined I
by the number of counts averaged. ] | | [

Greater numbers aof averaged counts result in slower update rates.

Highlight the LVDT Average Count field and use the numeric keypad to
enter the desired number of counts to be averaged.
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Supervisor screen

The Supervisor screen contains fields for locking or unlocking access to
part setup fields contained on other setup menu screens, datuming and
set functions invoked by front panel controls, and data clearing functions.

Highlight the Supervisor menu item, and then use the right Cursor key
to access the right portion of the screen.

[ Supervisor mm[[0 [ro] [Supervisor mm][0 ] Po
Rep‘CTmrs Password Rep‘CTlars Password
Send ; Send :

Part Settings Unlocked Part Settings Unlocked
send Chars | patuming ) Locked beng Shas Datuming Locked
Parallel : Parallel f locked
RS232 Performing Set  Unlocked R5232 Performing Set  Unlocke
SLEC Clearing Data Locked SLEC Clearing Data Locked
Clock Clock
Screen Screen
MisC . Misc.

Supervisor Supervisor
Password [ Supervisor mm[10_]ro
Enter the Supervisor Passwordinto g hars (Password XXHXHK
the Password field using the send ||part settings  Unlocked
numeric keypad. Parallel ||Datuming Locked
R5232 Performing Set  Unlocked
SLEC Clearing Data Locked
Clock
Screen
Misc.
Supervisor
Part Settings [ Supervisor mm]10_]ro
Unlock or lock the Part Settings || g, Thars |[Fassword XHXKKXK
fields of all setup screens using the Send c|[Part Settings  Wiloekea
Unlock or Lock softkey under the  |{parallel (| Datuming Locked
. X R%232 erforming Set  Unlocked
LCD. Part settings are found in || sec Clearing Data  Locked
above the horizontal dividing line || Slock
on the left side of the Setup menu Misc.
Supervisor
screens. |
[ Cocked [ [
Datuming Supervisor mm[[0 Tro
Unlock or lock the datuming |fp., Thars |[P2sword XXRHXRX
features of the Gage-Chek, Send ars|[Part Settings  Unlocked
including incremental datums, set ~ ||parallel || 23tuming Unlocked
. ’ R5232 Performing Set  Unlocked
and preset datums using the Unlock || sigc Clearing Data  Locked
or Lock softkey under the LCD, || Slock
and clear datums. Misc.
Supervisor

Uniocked IS8

ked |
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Performing Set Supervisor mm]10_] Po
Unlock or lock the Set function Rep Chars [Password XXXXXX
using the Unlock or Lock softkey 222;' chars|[Part Settings  Unlocked
under the LCD. Refer to Chapter Paralel E:rt]ig?r'n"?ng ot SR
5: Operation for details regarding || siec Clearing Data  Locked
the Set function. Sl

Misc.

Supervisor

DO ocked [ [ |

Clearing data Supervisor mm]10 ]P0
Unlock or lock the Clear Part and  |{ pep, Thars [[F255%0d XXXXXX
Clear All functions accessed from ~ [[3end ||part settings  Unlocked
thered LCD ON/OFF button using || Parale DD | et iiocked
the Unlock or Lock softkey under SLEC Clearing Data  (Unlocked
the LCD. Refer to Chapter 5: ||eck.
Operation for details regarding 2::;: —
clearing datums.

T Cocked] [ [
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Formulas

4

Configure

channel inputs

Channels setup
screen

The Gage-Chek uses formulas to define and display dimensions based
on channel inputs. These formulas can be constructed by the user to
display:

* One dimension based on one channel

* One dimension based on multiple channels

* Multiple dimensions based on one channel

* Multiple dimensions based on multiple channels

Formulas must be constructed as the last step of the essential, or mini-
mum setup required to begin conducting measurements the first time the
Gage-Chek is used. Most of this initial setup is performed using the
setup screens described in Chapter 3: Setup as diagrammed below.

encoder .

Assign part
number and
dimension
labels

Dimensions setup

Define units of
measure and
display
resolutions

Formats setup

Construct
dimension
formulas

Formulas setup

>
>

screen screen screen

NOTE
The essential setup steps indicated above must be completed prior
to constructing formulas.

NOTE

Formulas can be disabled temporarily for editing or troubleshoot-
ing by pressing the top dimension key on system startup. Formulas
will be re-enabled upon exiting setup.

Formulas can be constructed that simply display channels as dimen-
sions, or that calculate dimensions from one or more channels using
powerful math, logic or other functions.



Chapter 4 Formulas

In this chapter, you’ll learn to construct formulas that use math, logic
and data evaluation functions to calculate dimensions, and to use ad-
vanced functions to control or automate measurements. Here is what
you’ll find in the remainder of this chapter:

Topic Page
Anatomy of a formula 4-3
Constructing formulas 4-4
Printing formulas 4-14
Formula functions 4-15

Variable types 4-16
Units of measure 4-17
Channel references 4-18
Dimension references 4-18
Constants 4-19
Arithmetic operators 4-20
Order of operation 4-20
Parentheses 4-20
Commas 4-21
Semicolons 4-21
Exponents 4-22
Square roots 4-23
Trig functions 4-23
Inverse trig functions 4-24
Absolute value function 4-24
Modulo value function 4-25
Integer function 4-25
Logical operations and comparisons 4-26
Minimum and maximum functions 4-29
Data lookup function 4-31
Sequential measurement control 4-32
Dynamic measurement 4-35
Dynamic reset 4-37
Measurement automation (Trip function) 4-38
Relay output functions 4-43
Fail 4-45
Send 4-46
Send record 4-47
Send a message 4-48
Report 4-50
User prompting (Ask function) 4-51
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Anatomy of a formula

Formulas define dimensions displayed on the screen. Formulas contain
a dimension label on the left side of an equal sign, and arrange the
defining channel references, constants, and math, logic or control func-
tions on the right. The formula syntax (or format) is typical of algebraic
equations generally, and is similar to the syntax used to define cell val-
ues in spreadsheet applications such as Microsoft™ Excel™.

The example shown below defines dimensions A, B, C and D.
A=Cl

B=2*Cl1
C=C2+C3+C4
D=C4

The channel inputs, formula setup screen and resulting DRO screen
display for this example are shown below:

Formulas mm[[0 Jpo Current Value mm}]|0 Jpo
é;il:r?::n:ions A=C1 4 A 1 -5 000
s o - 2.z @ B 3.0000

i -eoe @ | C 35000
Channels  |[D = c4 L D 20000

SN o [/ [Wath_[other

View_. | in/mm [ DO/D1 [ Set [Menu_

C1=1.500 mm

C2=1.000 mm
—’.

C3 =0.500 mm

C4 =2.000 mm

Notice that the DRO screen is displaying dimensions that were defined
by formulas in the formula setup screen to process channel inputs.

The basic formula concepts illustrated by this example apply to all for-
mulas, no matter how complex.
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The remainder of this chapter describes the techniques required for for-
mula construction and the use of formula functions. Examples are in-
cluded that illustrate each new concept.

Constructing formulas

Formulas are constructed in the Formula Setup screen. Navigate to the
Formula Setup screen from the DRO screen by pressing the Menu

Current Value ~ [m]I%Jro] [Current Value mm][0 [P0

A -00320 | A -0.0320
B 0.0000 | B 0.0000
C 0.0000 || C 0.0000
D 0.0000 | D 0.0000

View... | in/mm | D0/D1 | Set |Menu. | | View.. [in/mm [Datum..] Extra | Setup

softkey, the Setup softkey, then re-
peatedly pressing the down Cur-
sor key until Formula is highlighted
in the left portion of the screen.

Formula setup screen The default screen is shown here  [Fermulas e Tro
prior to the construction of any for- [ About
mulas. Dimensions are labeled A Dimensions ||A= €1

through D and are defined to dis- || formats.
- Tolerances ||& ~-C2
play channels 1 through 4 respec b
tively. Header  ||c - (3
Memory

Channels D=1C4
I I I I

NOTE
c Your system might be configured with fewer or more channels than
the 4 of this example.
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Press the Right Cursor key to enter the Formula Setup screen.

A red cursor will appear to the im-
mediate right of the equal sign in
the top formula. This cursor indi-
cates the insertion point for any
new channel reference or formula
function. Move the cursor to the
desired insertion point by pressing
Cursor keys.

Formulas mm}[0 Jpo
About 1
Dimensions || A= E1

Formats

Formulas - 2
Tolerances B -2

SPC

Header C=0C3 3
Memory

Channels D=C4 ca

K O [ -/ [ Math. [Other

Scrolling long formulas Complex formulas can be entered that are wider than the formula setup
screen. Use the Cursor keys to scroll right and left to display the entire
contents of long formulas.

Formulas mm|I0 Jeo} | Formulas mm]19 Jro
About About

Din'?:nsions D = part(Clexp2+C2ex.. gart Din'?:nsions D = (Clexp2+C2exp2)| gart
Formats Formats

Formulas e Formulas e
Tolerances - Tolerances -
SPC ' SPC '
Header I min Header I min
Memory Memory

Channels max Channels max
Chan.. | Dim... [ +-+/.. [EELM Other.. Chan.. | Dim... [ +-+/.. [EELM Other..

Deleting formula elements Pressing the Cancel key deletes the element to the immediate left of the
cursor. For example, the channel reference C1 was removed from this
formula for dimension A by moving the cursor to position C1 atits left,
and then pressing the Cancel key.

Formulas mm|I0 Jro] | Formulas mm|I0 Jeo] | Formulas mm]19 Jro
About About About

Dimensions || A= E1 < Dimensions || A= C1| < Dimensions [|A =] <
Formats Formats Formats

Formulas - c2 Formulas - c2 Formulas - c2
Tolerances B -C2 Tolerances B -C2 Tolerances B -C2

SPC SPC SPC

Header C=0C3 3 Header C=C3 3 Header C=C3 3
Memory Memory Memory

Channels ||D = C4 ca Channels ||D = C4 ca Channels  ||D = C4 ca

K O [ -/ [ Math. [Other

K O [ -/ [ Math. [Other

K O [ -/ [Math. [Other
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Formulas

Displaying and inserting

formula functions

Function categories

4-6

Softkeys under the screen control the display of channel references and

other functions required to construct formulas. Once displayed, refer-
ences and functions are selected using the dimension softkeys at the

right of the screen.

Formula functions

GAGE-CHEK 100

About
Dimensions || A=
Formats
(Formulas
Tolerances
SPC

Header
Memory

Channels

Softkey

Dimension
softkey

Repeatedly pressing any bottom softkey displays multiple sets of avail-
able functions for that softkey. For example, repeatedly pressing the
Other softkey displays two sets of available functions near softkeys at

the right of the screen.
Formulas =] Tro]
About 5
Dimensions || A =1 if
th:u'rnal.lass
Formul - case
Tolerances |[5 = €2
Header C=C3 seq
Memory
Channels D=C4 trip
Chan.. | Dim.. [ +-+/.. [ Math..

Formulas mm[[0 Jro
About 2
Dimensions |[A = k1 i
Formats
Formulas g = ¢2 case
Tolerances
SPC
Header C=0C3 seq
Memory
Channels D=Ca trip

—
Chan_ [ Dim_. [ +-+/_ [ Math.. [0S
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The complete collection of formula functions is shown in the formula
function table shown below.

. Other.
C1 A + sqrt if
c2 B - exp cls
C3 Cc * min seq
C4 D / max trip
( sin dmin
- - ) asin dmax
- - s cos fail
- - ; acos xtra
- - > tan
- - >=(2) atan
- - < p|
- - <=(g)
- - == [=] abs
- - I=(#) mod
- - && (and) int
- - 1L (or

Channel selection will be depend on the number of inputs (1, 4, 8 or 16)

Dimension selection will depend on the number assigned to a part in setup.

xtra: for Ask, Relay, Report, RsetDyn, Send, SendMsg, SendRec

>

NOTE

The table above includes 4 channels and 4 dimensions. Your system
might be configured to include fewer or more channels or dimen-

sions.

Pressing a softkey at the right of [ Formulas mm[10 Jpo
the screen inserts the .dlsplaygd for- | About oy
mula function associated with the || Dimensions A= Cltsart()
key into a formula at the insertion ~ [|Formulas [lg _ ¢, exp
IS T Tolerances
point indicated by the red cursor. SPC
Header C=C3 min
Memory
Channels D=C4 max
Chan.. | Dim.. [ +-+/. |XEM Other..
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Constructing and modifying

formulas

Select or assign
part number

The exact steps required to construct or modify a formula are unique to
each formula, and more generally to the measurements required for each
part. Therefore, it would be impossible to present a single set of instruc-
tions that adequately covered the topic. Instead, what follows is a ge-
neric guide in the form of an example that describes and illustrates the
activities required to construct or modify formulas. More specific in-
structions and examples regarding the use of formula constants, refer-
ences and functions are provided later in this chapter. The activities
required to construct a formula are diagrammed below:

dimensions

Assign formula

—»| functionsto p——p»| Test formulas
dimensions

Label

The following example will use the default Formula Setup screen to
construct a formula that derives the perimeter of a rectangular block
from the measurement of two sides.

A general form of the formula necessary to derive the perimeter of a
rectangular block is:

. _ End
Perimeter = 2 (side + end) Char?nel 2

. . (C2)
The specific formula that will be

constructed in the Formula Setup Side
screenis: Channel 1
' (1)
3 ——

P=2%* (CI+C2)
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Select or assign
part number

Label

dimensions | >

Assign formula
functions to
dimensions

Select or assign|
part number

Select or assign part number
Since separate dimension formulas can be created for each of up to 10
parts, begin by selecting the correct part.

Navigate to the Part Setup screen
from the DRO screen by pressing
the Menu softkey, the Setup
softkey, then the down Cursor key.

Press the right Cursor key to high-

light the Part field.

Press the DEC or INC softkey to

Test formulas

—

Dimensions mm][0 [P0

7 (Part

About ar o

g’:‘rﬁgi'ﬁm’ D1 A D9 None

Formele || D2 B D10 None

Tolerances D3 C D11 None

SPC D4 D D12 None

Header D5 MNone D13 None

Memory D6 MNone D14 None

— || D7 MNone D15 None

Channels D8 MNone D16 None
T

Dec | inc_| I [copy T

display the desired part number in

Assign formula
functions to
dimensions

the Part field.
Label
dimensions »
Label dimensions

Test formulas

Each dimension label should reflect the purpose of its formula. Re-
label each dimension. In this example:

S=side
E=end
P=Perimeter

While in the Part Setup screen,
press the down Cursor key to high-
light the D1 (dimension 1) field.
Press the Inc softkey repeatedly

until S is displayed in the D1 field.  [|sPC

—~—

 Dimensions mm][0 ] po
Albout . Part 0
Dimensionsl p1 D9  None
Formulas D2 B D10 None
Tolerances D3 C D11 None
D4 D D12 None
Header D5 MNone D13 None
Memory D6 MNone D14 None
— || D7 MNone D15 None
Channels D8 MNone D16 None

Dec | inc |

4-9
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—

Select or assign|
part number
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Assign formula functions to dimensions
Now that the correct part is selected, and the dimensions are labeled to
reflect the measurement application, the dimension formulas must be

constructed.

Press the down Cursor key to high-
light the Formula setup menu item.

Repeat the process described above [ Dimensions mm]10_] PO
to display E in the D2 field and P About || O
in the D3 field. FDLTr::ilms D1 5 D9 None
D2 E D10 None
%’Igr'::f':es D3 P D11 None
SPC D4 D D12 None
Header D5 None D13 MNone
Memory || D6 None D14 None
—— || D7 MNone D15 None
Channels D8 MNone D16 None
Dec | inc | I I
Since only three dimensions are  [Dimensions mm]10 [ ro
used in this example, delete the | 1(Part 0
. . About
fourth dimension. Press the down || Dimensions|| y D9 None
Cursor key to highlightthe D4 field || formats, D2 E D10 None
one
and repeatedly press the DEC ;P"?’E"“S D4 MNone D12 None
3 D5 None. D13 None
softkey to display None. m-‘::lizrw De Mo D12 Name
—— || D7 MNone D15 None
Press the Finish key Chwnele. | 05 Hone. D16 -Boks
Dec | inc | I I
Label Assign formula
dimensions —® functionstc }——=| Test formulas
dimensions

mmjl0 [po

About
Dimensions
Formats
Formulas
Tolerances
SPC
Header
Memory

Channels

—~—

5 =01

E - C2
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Press the right Cursor key to enter
the Formula Setup screen. Softkey
designations and the red cursor will
appear on the screen.

The first formula simply defines the
dimension S to be equal to the value
of channel 1 (C1). This formula
already meets the requirement of
our measurement application by

Formulas mm]10 Jpo
About
Dimensions | |5 = |01 L
Formats
Formulas E-C2 (c7]
Toleranc es
SPC
Header P=C3 3
Memory
Channels <

- 8
N o | ++/_ | Math_|Other.

displaying the side measurement as dimension S, so it will remain un-
changed. The second formula also meets the application requirement
by defining dimesion E as equal to the value of channel 2 (C2). It will

also remain unchanged.

The third formula will be changed to derive the perimeter measurement.

P=2%*(Cl +C2)

Press the down Cursor key to po-
sition the cursor in the third for-
mula line.

Press the right Cursor key to posi-
tion the cursor on the right side of
the C3 channel reference.

Formulas mm}l0 [po
About

Dimensions |5 = C1 =l
Formats

Formulas E-C2 (c7]
Toleranc es

SPC

Header p=k3 32
Memory

Channels Ca

-

K oim_ [ +-+/_ [ Math_ [ Other.

Formulas mm]10 Jpo
About

Dimensions |5 = C1 =l
Formats

Formulas E-C2 (c7]
Toleranc es

SPC

Header p=c3 3
Memory

Channels Ca

K= oim_ [ +-+/_ [ Math_ [Other.

4-11
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Press the Cancel key to delete the
C3 channel reference.

Now that the formula line for C is
empty, the new formula will be en-
tered.

Formulas mm]|10 Jpo
About 1
Dimensions [|5 = C1
Form;a‘ts
Formulas _ c2
Tolerances E-C2
SPC
Header P -] c3
Memory
Channels ca

o
E=N o [/ [Math_[Other_

Press the 2 numeric keypad key, then press the None softkey to insert
the dimensionless constant 2 into the formula.

mm | in | deg | none |other.

Press the +-*/ softkey to display
arithmetic functions and then press
the * softkey to insert the multipli-
cation operator into the formula.

Press the +-*/ softkey again to dis-
play parentheses, and then press the
(' softkey to insert the open paren-
thesis into the formula.

Formulas mm[[0 Teo] [Formulas mm]18 ]P0
About 1 [ 1 About 1
" - b2 Dimensions [|5 = C1
Enter Number Formats
2 Formulas _ c2
Tolerances E-c2
2 SPC
P 3 Header P -2 c3
Memory Memory
Channels ca Channels ca
—~—

o
E=N o [/ [Math_[Other_

mmjl0 [po

About
Dimensions
Formats
Formulas
Tolerances
SPC

Memory

Channels

—~—

5 =01

E - C2

Header P = pl

Chan.. | Dim.. ICRdM Math._. | Other..

+

/

Formulas

About
Dimensions
Formats
Formulas
Tolerances
SPC
Header
Memory

Channels

P=2*q

Chan.. | Dim.. [CRg Math... | Other..
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Press the Chan softkey to display
channel references, and press the
C1 softkey to insert the channel 1
reference.

Press the +-*/ softkey repeatedly
to display arithmetic functions, and
press the + softkey to insert the plus
sign.

Press the Chan softkey to display
channel references, and press the
C2 softkey to insert the channel 2
reference.

Press the +-*/ softkey repeatedly
to display parentheses, and press
the) softkey to insert the closed pa-
renthesis.

The formulas are now ready to test.

Formulas mm]10 ]P0
About | <
Dimensions | [5 = C1

Formalts

Formulas - 2
Tolerances E=L2

SPC

Header P = z-((1| 3
Memory

Channels ca

BN o [/ [ Math |Other_

Formulas

mmjl0 Jpo

About
Dimensions
Formats
Formulas
Tolerances
SPC
Header
Memory

Channels

—

P = 2+(C14]

+

/

Chan_ | Dim__[JGRYM Math_ | Other_

Formulas mmjl0 Jpo
About

Dimensions ||5 = C1 <
Formats

Formulas - 2
Tolerances E-L2

SPC

Header P = 2+(C1 a-(zl 3
Memory

Channels ca

BN o [/ | Math |Other.

mmjl0 [po

About
Dimensions
Formats
Formulas
Tolerances
SPC
Header
Memory

Channels

—~—

5 =01
E - C2

P = 2+(C1+C2)

(
)

Chan... [ Dim.. n Math... [ Other...

4-13
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Select or assign Label Assign formula
part number | P Gimensions [ functionsto  |——| Test formulas
dimensions
Test formulas

Always test formulas thoroughly to confirm their correct operation be-
fore using them for inspection.

Press the Finish key again to dis-  [Current Value mm]10] Fo

play the DRO screen. S 0 0000
In this example, the Gage-Chek E 00000

encoders are positioned against the

side and end of a rectangular block. P 00000

The DRO screen displays a side
dimension of 20.019 mm and an
end dimension of 10.017 mm. The | view_ |in/mm | po/b1 | Set | Menu_

resulting perimeter is calculated to
be 60.072 mm, which is correct | SHrrent Value mm]i¢ IPo

anddconﬁrms that the formulas are ' S 20 . 0 1 9 0
ready to use. E 10.0170
P 60.0720

View... | in/mm [ DO/D1 | Set [Menu..

Channel (C2) !

Channel (C1)
P ———1

Printing formulas Formulas and settings can be printed by pressing the Print key while
displaying any setup screen.

4-14
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Formula functions

=

Configure
encoder

The remainder of this chapter describes formula functions in detail.
Each description is accompanied by at least one example of use in a
typical Gage-Chek formula. Study these examples prior to construct-
ing your formulas.

NOTE
Complete the essential setup steps discussed earlier and shown be-
low prior to constructing formulas.

channel inputs

Channels setup
screen

Assign part Define units of
number and measure and Construct
dimension - displa »  dimension
pay formulas
labels resolutions
Dimensions setup Formats setup Formulas setup
screen screen screen

Formula functions are displayed and selected in the Formula setup screen
by pressing combinations of softkeys located above and below the screen,
and are shown in the table below.

im... . Other.
C1 A + sqrt if
c2 B - exp cls
C3 Cc * min seq
C4 D / max trip
( sin dmin
- - ) asin dmax
- - , cos fail
- - ; acos xtra
- - > tan
- - >=(2) atan
- - < p|
- - <=(g)
- - - — [=] abs
- - I=(#) mod
- - && (and) int
- - 1L (or

Channel selection will be depend on the number of inputs (1, 4, 8 or 16)
Dimension selection will depend on the number assigned to a part in setup.
xtra: for Ask, Relay, Report, RsetDyn, Send, SendMsg, SendRec
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Channel
Input

Formula variables include channel references and dimension references.

Channel references

Channel reference values are determined by the positions of measure-
ment devices attached to channel inputs on the rear panel of the Gage-
Chek. These values can be offset, scaled or calibrated using the Set or
SLEC/LEC error correction functions.

The Set function is available to operators using the front panel Set softKey
and is used to offset or calibrate channel inputs. Error correction is only
available to supervisors using the SLEC set up menu screen, and is used
to compensate for scale or encoder nonlinearities.

Channel references can be assigned units of measure for linear or angu-
lar values or can be numeric (no unit of measure). Units of measure can
only be assigned by supervisors using the Channels setup screen.

Final channel references used as variables in the formula setup screen
can be:

¢ Direct from the channel inputs

* Level-adjusted by the Set function or error correction

Channel reference units of measure can be:
e Linear or angular
e Numeric

—

Set Function

Error Units of Ch |
r > anne
—| Correction —— 0 e

(SLEC, LEC) Reference

Dimension references

Dimension reference values are determined by formulas acting on chan-
nel variables, constant and other dimension variables. The dimension
reference values can be offset using the Preset function.

Formulas can only be created by supervisors using the Formulas setup
screen. The Preset function is available to operators using the front
panel Preset softKey, and is used to offset dimension values.
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Channel

References

Dimension

References

Constants ——p»|

Dimension
Formula

Preset
Function

New
——»  Dimension
Reference

Units of measure

Dimensions acquire the units of measure from channel references, di-

mension references and constants used in their defining formulas. For
example, formulas containing numeric channel references and numeric
constants will produce dimensions without units of measure.

The tables below show the basic results of combining and mixing units
of measure in addition, subtraction, multiplication and division formu-
las. In the tables, two variable types are used in an arithmetic operation
and produce a dimension variable type or a mismatch error.

Dim References, Channel References Dimension
and Constants
Linear + Linear Linear
| Angular + Angular Angular
Linear + Angular Mismatch Error
Angular + Linear Mismatch Error

Adding and subtracting different variable types

Dim References, Channel References Dimension
and Constants

Linear” * Linear® Linear*®
Linear®/ Linear® Linear™®
Angular® * Angular® Angular**®
Angular"/ Angular® Angular*®
Angular®/ Linear® Angular”/ Linear®
Linear®/ Angular® Linear®/ Angular®
Angular” + Linear® Angular” * Linear®
Linear® * Angular® Linear® * Angular®

Mutiplying and dividing different variable types

The descriptions of formula functions later in this chapter include dis-
cussions of expected units of measure for each function.
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>

Channel references

Dimension references
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=

NOTE

The Gage-Chek software recognizes most formula syntax errors
and displays helpful error messages that prevent most formula con-
struction mistakes.

Insert channel references into for- | Formulas mm][10_[ro
mulas to include channel position || jpome | &
values in dimensions. Press the Dimensions A= 1
Chan softkey to display channel ||Formulas |5 _ ¢ (@]
references. Iolerances
Header C=0C3 3
. . Memory

Channel values can simply be dis-  [|————

. . . Channels ||D = C4 ca
played directly by making a dimen-

sion equal to a channel reference WM«- [ #-+/.. | Math.. [ Other..
as shown below.

B=C1

Channel values can also be the basis of calculated dimensions as in this
area example that uses a channel reference as the diameter of a circle,

based on the equation: ~ Area = 1td* /4

A= (Pi * (C1 exp2))/4

Insert dimension references into  [Formulas mm[[0_|ro
formulas to include values of ex- |, . | A
isting dimensions in new dimen- || Dimensions [|A= C1|
. . Formats
sions. Press the Dim softkey to  ||Formulas ||5 _ 5 B
display dimension references. Iolerances
Header c = C3 C
Memory
NOTE Channels  [|D = Ca D
Recursion is not allowed. A di- e B
mension reference cannot bein- | chan.. +-#/_ | math.. [ Other..
cluded in its own formula.

This example illustrates the use of rectangle length and width dimension
references to construct an area dimension based on the equation:
Area = Length * Width

L=C1 Length is a channel reference
w=_C2 Width is a channel reference
A=L*W Areais calculated from dimension references
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Constants

Notice that the same area dimension could also have been calculated
from channel references as shown below.

L=C1
W=C_C2
A=Cl1*C2

Insert constants into formulas to add, subtract, multiply, divide or raise
a value to a power. Numeric constants are also used as arguments in
logical, data evaluation and measurement control functions described
later in this chapter.

Press numeric keypad keys to display numbers.
The number will be displayed in a separate En- 0 0 o
ter Number pop-up screen. Insert the number
by pressing the softkey for the desired unit of 0 0 o
measure or the None softkey for dimensionless
constants. Press the Math softkey to 0 Q 0

display 7t(pi). T 0 0 Q

About ”h .
Enter Number

T =
Memory
Channels D=
- A
mm | in | deg | rad | none
The earlier example that illustrated | Formulas mm}jl0 Jro
the use of channel references also About o
demonstrates the use of constants g’:‘rﬁgi‘;’"’ A-f1
in a formula that calculates the area iorlgnulas B - C2 atan
. . o olerances
of a circle using the equation: SPC
Header C=C3 pi
Area =Td?*/4 Memory
Channels D=1C4
A=(Pi*(Clexp2))/d

- "
Chan... | Dim.. | +-+/.. | Other..

The formula uses the constant T as a factor, the constant 2 to raise C1 to
the second power, and the constant 4 to divide.

Constants can be inserted as dimensionless numeric quantities, or can
be assigned units of measure. All the constants shown above are dimen-

sionless.
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Arithmetic operators

Order of arithmetic evaluation

Parentheses

4-20

Insert arithmetic operators into for-  [Formulas mm]10_] Po
mulas as required _by the.apphca— About i
tion. The use of arithmetic opera- || Dimensions |(A= 1
. . Formats
tors in Gage-Chek formulasis con-  [{Formulas |[5 _ ¢,
sistent with the use of arithmetic || soerances
operators generally. Press the +- Kﬂ'ee?;l‘gy €= !
*/ softkey to display arithmetic [|———
Channels  ||D - C4 /
operators. -~
chan_. | Dim_ YA Math._ | Other__
A=Cl1+C2 Addition
B=10-C1 Subtraction
C=Cl1/15 Division
D=2*Pi*Cl Multiplication

The order of arithmetic evaluation of a collection of terms follows gen-
erally accepted practice, as shown below:

First evaluation: Exponentiation

Second evaluation: ~ Multiplication and division

Third evaluation: ~ Addition and subtraction
Insert Parentheses to group terms  [Earmulas mm]1i0 Iro
within a formula. Grouped terms (oo I
can then be operated on by other Dimensions [|A = C1| (
functions as a single term. Paren- ~ [[formats 6. )
theses allow you to control the or- ;PD?’E"C es
der of evaluation and make com-  |[Header {lc - c3

. Memory

plex formulas easier to construct ||———
and read. Press the +-*/softkey re- || Channels [0 =4
peatedly to display parentheses. Chan... | Dim.. YA Math._. | Other..

The example shown here illustrates the use of parentheses to group
terms in a formula that calculates the diagonal across the surface of a
rectangular block from 2 channels mea-

suring the short and long sides (C1 and

C2) using the equation:
D =\(A2+B2)

D =sqrt(Cl exp 2 + C2 exp 2)

Channel (C2) .

Channel (C1) \

2

s

T —
.

¢ Diagonal

P

N
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Commas

Semicolons

Insert commas to separate terms  [Formulas mm]19_Fo
within a formula. Forexample,the  |[ 0 || 0

min function returns the minimum Dimensions || A = min(C1.C2.['3)
Formats

value from a list of variables: Formulas || _ ¢y )
Tolerances
SPC
A =min (CL,C2,C3) marggrw c=c3
List elements C1, C2 and C3 are || ™0 ||°=< :
separated by commas. chan.. | Dim.. [ECRYMM Math.. [ Other..
NOTE

The min function is discussed later in this chapter.

Commas are used to separate all formula terms, regardless of form or
complexity, as shown in the Case function example below.

A =Case (Cl <=1,0,(C1>1andCl <=2),1,Cl >2,2)

In spite of the apparent complexity of the expression
(C1 >1 and CI < =2), itis treated as a term in the formula shown
above and separated from other terms by commas.

NOTE
The Case function is discussed later in this chapter

Insert semicolons to separate multiple functions on a single dimension
formula line. In the example below, a record containing new values of
dimensions A, B and Cis sent to a

computer by appending the [Formulas mm][0_] Po
Sendrec function to the last for- |[ P [
mulaline. Dimensions | |A=C1 (
Formats
frmimulas B -2 )
A = Cl SSCETEHCES
B=C2 me;gg; C = C3;SendNewRec|
C=C3;SendNewRec it
D=C4 Channels D=4 H
Chan.. | Dim... m Math... | Other...

NOTE
The SendRec function is discussed later in this chapter.
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Exponents
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Insert the exponent function (exp)
to raise a term within the formula
to apower. Press the Math softkey
to display the exponent function.

Exponents can be any dimension-
less value. This example calcu-
lates the volume of a cube by rais-
ing the channel value measuring a
side of the cube to the third power.

A=Clexp3

The exp function must be fol-
lowed by a dimensionless value.
Channel references can be used
as an exponent as shown below
if the channel units are defined as
dimensionless in the Channels
Setup screen.

N==6expCl

Dimension references can also be

Formulas mm}[0 Jpo
About

Dimensions || A= exp] L
Formats

Formulas - exp
Tolerances B

SPC .
Header Ic = min
Memory

Channels D= max

Chan.._| Dim... [ +-+/... | Other..]

Channel (C1)

R4
R4
p

’ Diagonal

used with exponent functions if the value resulting from the calculation
of the dimension’s formula is dimensionless.

A=Cl+C2
B=5expA
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Square roots

Trig functions

Insert the square root function [Feormulas mm]10_] PO
(sqrt) to calculate the square 00t || jpoue |
of aterm within the formula. Press Dimensions A= sart) o
the Math softkey to display the ||Formulas exp
square root function. Iolerances
Header min
Memory
Square roots can be calculated for  ||————
: : Channels max
any dimensionless values, or any -
values having square units of mea- | Chan.. | Bim.. | +-»/. [[XETS Other..

sure such as square inches.

Square roots can be calculated for Channel '

collected terms and for channel ref- (1)
erences as illustrated in by the ear-
lier example that calculated the di- Channel =
agonal across the surface of a rect- (C2) ,
angular block, using the equation: ——— Ly

» Diagonal

D =\(A2+B2)
D =sqrt(Cl exp 2 + C2 exp 2)
Parentheses are automatically inserted after the square root function

with the red insertion cursor positioned between them. Enter terms into
the square root function at this point.

Insert trig functions to calculate the  [Formulas mm][0_| ro
sine, cosine or tangent of a term || 1(

e About ; sin
within a formula. Press the Math || Dimensions [V = sin(
. . . Formats
softkey to display trig functions. Formulas asin
Tolerances
_ ) ) SPC
Trig functions can be applied to | Header y cos

any angular or numeric value or
collection of terms. Trig functions -
return dimensionless numbers. Chan.. | Dim.. | +-+/.. (XU Other..

Channels acos

For example, the formula below finds the sine of the value of
channel 1.

V =sin (C1)

Parentheses are automatically inserted after the trig function with the
red insertion cursor positioned between them. Enter terms into the trig
function at this point.
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Inverse trig functions

Absolute values

4-24

Insertinverse trig functions tocal-  [Formulas mm][0_] Po
culate the arcsine, arccosine, or About .
. . . . - sin
arctangent of a term within a for- E.';Trﬁgilsom A= asinf)
mula. Press the Math softkey to Formulas f|g _ —
display inverse trig functions. dperances
Header €= cos
. . Memory
Inverse trig functions can be ap- ||——
. . . Channels D= acos
plied to any dimensionless valueor || "< ||
collection of terms. Inverse trig | Chan [ Bim. [ +-+/_ [EYEM Other. |

functions return angular values.

For example, the formula below finds the arcsine of the position value

of channel 1.

V =asin (C1)

Parentheses are automatically inserted after the inverse trig function
with the red insertion cursor positioned between them. Enter terms into
the inverse trig function at this point.

Insert the Absolute value function | Formulas mm[[0 Jpo
(abs) toinclude the absolute value  |[ jpout |

. . . Bt ions | A = abs abs
of a channel input, dimension or mensions

. . Formats
collection of terms in the formula. || Formulas 5 _ mod
Press the Math softkey to display || sser"c®
: Head - int
the absolute value function. Memory  ||C
Channels  ||D =

Absolute values can be calculated s
for any term or collection of terms. | Chan | Dim.. [ +-+/. JEXEOMY Other. |

In the example below:

Dimension A =2.0 when C1 =-2.0

A =abs(Cl)

Parentheses are automatically inserted after the absolute value function
with the red insertion cursor positioned between them. Enter terms into
the absolute value function at this point.
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Modulo

Integer

Insert the Modulo (mod) function [Formulas mm][10_[ro
to calculate the remainder of adi- || jpoe |[ -~
vision operation. Press the Math Dimensions A= mod()
softkey to display the Modulo func-  [{Formulas ||, _ mod
f Tolerances
ion. SpC
Header IC = int
. . Memory
The syntax of the Mod functionis:  [|——
Channels D=
A =mod(value, divisor) Chan... | Dim.. | +-+/.. | Other..

In the example below:

Dimension A =25.0039 degrees when C1 =385.0039 degrees
A =mod(C1,90)

Modulo values can be calculated for any term or collection of terms.
Parentheses are automatically inserted after the Modulo function with

the red insertion cursor positioned between them. Enter terms into the
Modulo function at this point.

Insert the Integer function (int) to  [Formulas o 168 )
include the integer value of achan- | 1(

. . . . About . abs
nel input, dimension or collection Dimensions || A = int()
of terms in the formula. Press the Formats

N Formulas mod
math softkey to display the Inte- ;PDETE"C es
ger function. Header  {f int
Memory
Channels
In the example below: chan.. | Dim.. | +-+/.. [[EGM Other...

Dimension A =2 when C1 =2.9732
A =int(C1)

Parentheses are automatically inserted after the integer function with

the red insertion cursor positioned between them. Enter terms into the
Integer function at this point.
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Logical operations and com-
parisons

Insert logical functions to conduct conditional tests on terms within a
formula. Logical functions are divided into:

Comparison Tests:

If Returns a single value based on a test or tests of one or

multiple terms

Case: Sorts single term into multiple classes based on tests

Comparison Test Criteria:
> Greater Than
>=Greater Than or Equal to
Less Than
Less Than or Equal to
Equal to
Not Equal to

=1 AA
]

Comparison Test Conditions

&&: and - both of 2 terms must meet criteria
||:  or-one, or the other, or both of 2 terms can meet criteria

Press the +-*/ softkey to display:
>
>=
<
<=
Press the +-*/ softkey to display:

Press the Other softkey to display:
It

Case

Formulas mmjl0 Jro}  [Formulas mmjI0 Jro}  [Formulas mm
About - About —_— About
Dimensions ||A = | Dimensions ||A = | Dimensions [|A =]
Formats Formats Formats
Formulas B - »= Formulas B - 1= Formulas B
Tolerances Tolerances Tolerances -
SPC SPC SPC
Header Ic = < Header IC = &8 Header Ic =
Memory Memory Memory
Channels D= <= Channels D= " Channels D=

T — T
Chan_. [ Dim.. Math... | Other... chan... | Dim.. |JERI Math.. | Other.. Chan... | Dim.. | +-*/.. | Math..
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Logical functions can be applied to any value or collection of values.
Logic functions will accept mixed units of measure of the same type.
For instance, length in inches can be compared to length in mm, but not
to angles. Length values or angle values can be compared to dimen-
sionless constants.

If Function Formulas mm

Insert the if function to return a

single value based on one or more Sit,’,?:ﬁs-,m, A= if(.)
comparison tests. Press the Math Eg:mzlt;s
softkey to display the if function. Tolerances

Header

The syntax of the If function is: Memory

Channels

Chan.. | Dim.. | +-+/.. [ Math_.

A =1If (Comparison test, true value, false value)
In the following example:

Dimension A =2.0 when C1>=0.5
Dimension A = 3.0 when C1< 0.5

A=If(Cl1>=0.5,2.0,3.0)

Multiple terms can be tested as a single expression by grouping terms
for the comparison test in parentheses as shown in the following ex-
ample:

Dimension A =0 when (C1*C2)< 1.2
Dimension A= 1 when (C1*C2)>=1.2

A =Tf(C1*C2) < 1.2,0,1)

Parentheses including commas are automatically inserted after the if
function with the red insertion cursor positioned for entry of the com-
parison test terms and criteria.

Enter the comparison test terms and criteria. Then position the insertion
cursor for entry of the value to be returned if the result of the test is true.
Enter the true value. Then position the insertion cursor for entry of the
value to be returned if the result of the test is false. Enter the false value.

The If function is now ready to test.
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Case function Formulas mm]10_[ro

Insert the Case function to sort a || ppout i

channel or dimension reference into E;Tr:g:isﬂns A= casef}.))

multiple classes based on compari- | |Formulas (g _ case

son tests. Press the Other softkey ;3‘.:“"‘“

to display the Case function. nffr‘;’g’w c- seq
. . Channels  ||D = trip

The Case function returns a single -

4-28

T
value based on a series of compari- [ Chan.. [ Dim.. | #-+/. | Math..
son tests that sorts a channel or
dimension value into one of several categories.

The syntax of the case function is:

A = Case(Test1, Valuel, Test2, Value2, ......... Test n, Value n)
As shown above, case function arguments are entered in test pairs. Each
test pair consists of a test and the value that will be assigned to the
dimension if the test requirement is satisfied.

In the following example:

A=0whenCl <=1

A =1when (Cl>1andCl <=2)

A=2whenCl>2

A =Case(Cl <=1,0,(Cl>1andCl <=2),1,C1 >2,2)

The possibility of generating undefined test results can be avoided by
adding an empty test and special case value after the last test pair.

A = Case(Testl, Valuel, Test2, Value2, ,Special case value)
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Min and Max functions

In the following example:

A=0whenCl <=1

A =1when (Cl>1andCl <=2)

A =999 when none of the tests shown above are satisfied,
for instance, when C1 > 2

A =Case(Cl <=1,0, (Cl >1and Cl <=2), 1,,999)

Case function tests are terminated and the dimension assigned the corre-
sponding value as soon as the first test condition is satisfied. In the
following example, dimension A is assigned the value from the first test
pair, even though the channel value being evaluated would have satis-
fied subsequent tests.

A=0when C1=1.0
A= Case(C1<2,0,C1<3,1,C1<4,2)

Parentheses are automatically inserted after the case function with the
red insertion cursor positioned for entry of the first test parameters.

Enter the first test pair consisting of a test and a value, separated by a
coma. Press the +-*/ softkey to display a comma.

Enter the remaining test pairs, followed by an empty test and a special
case value to avoid undefined test results if necessary.

The case function is now ready to test.
Insert the Min and Max functions to return the minimum and maximum

values from a specified list of values or references. Press the Math
softkey to display the Min and Max functions.

Formulas mm|I0 Jeo] | Formulas mm]10 JPo

About ) About

Dimensions || A= min{}) L Dimensions || A= max() L

Formats Formats

Formulas - exp Formulas - exp

Tolerances B Tolerances B

SPC ' SPC '

Header Ic = min Header IC = min

Memory Memory

Channels D= max Channels D= max
T T

Chan.. | Dim... [ +-+/.. [EELM Other.. Chan.. | Dim... [ +-+/.. [EELM Other..
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The syntax of the min and max functions is:

A =min(valuel, value2, ...value n) returns minimum value
A =max(valuel, value2, ...value n) returns maximum value

In the following max function example:
Dimension A=6 whenC1 =6,C2=3,C3=2
A =max(Cl, C2,C3)

Multiple terms can be grouped by parentheses and treated as a single
value as shown in the following example:

DimensionA=3whenCl=1,C2=2,C3=4
A =min((C1 + C2), C3)

Min and max functions can be used to conduct many simultaneous
measurements that produce a single result.

A flatness measurement is used in the example below to illustrate this
(many channels to one dimension) capability.

In this example, multiple channel inputs are distributed across a sur-
face, and then flatness is determined by calculating the difference be-
tween the highest and lowest points on the surface.

Channel 3
Channel 2 (C3)

(€2)

Channel 1

(C1) & Channel 4

(C4)

F =max(Cl, C2, C3, ..Cn) - min(Cl, C2, C3, ..Cn)
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Data lookup function

Min and max functions will not accept mixed units of measure. All
lengths must be in inches or mm, all angles must be in decimal degrees
or degrees, minutes and seconds. Numeric constants used in addition or
subtraction must match the data types of the channel or dimension ref-
erences.

Parentheses are automatically inserted after the min or max function
with the red cursor positioned for entry of the first value of the list.
Enter the desired series of values separated by commas.

Insert the data lookup function to include a specified element from a list
of stored dimension values. The data lookup function is constructed of
a dimension label and parentheses containing a list index as shown be-
low:

B=AQ2)
A 1s the dimension label and 2 is the dimension list index.

In this example, the dimension B is assigned the value of the third ele-
ment of the list of stored values for dimension A.

List elements are numbered starting with element O at the top of the list.
The most recently stored value is at the top. So value A(2) is the third
element from the top of dimension a list as shown below:

List indexes must be positive inte- Dimension
gers. An index that exceeds the Alist
range of a specified list results in
an error message. LR mm][0 po
A B C D
A(0) ——16670 15710 16670 17310
16670 16350  1.6670  1.7310

1.6990 1.5710 1.6990 1.6990 5
- — 1.6030 1.6030 1.7310 1.7310
A(2) =297 1.6030 1.6350 1.7950 1.7630
1.5710 1.6030 1.7630 1.7630
1.6670 1.5380 1.8270 1.8910

Data lookup. functions can be used 1 L nn AR 5
in formulas in the same manner as 16350 16350 18270  1.8590

other dimension values, but must ~ |6raph.. | Histo.. | gar. DN DRO.
be constructed by the user.
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Sequential measurements
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For example, to assign the third value of the A dimension list to dimen-
sion B:

Insert the dimension reference: B = AI .

and then insert the A list index between parentheses.

B = A(2| . B =_A(2) .

Insert the Sequence function (seq) to control the order of measurement
steps. Press the Other softkey to display the sequence function.

Normally all dimension formulas  [Formulas [mmpﬂ_]pol
are calculated simultaneously  |{ apout o
when the Enter key is pressed. So E;mg:iom A= seal))
in the example below, the Gage-  [|Formulas |5 _ case
Chek would assign the same chan- -
nel 1 value (C1) to each of the three m:anﬁ'g;y C= =9
dimensions: H, W and L when the :
. Channels D= trip
Enter key is pressed. -~
Chan.. | Dim.. | ++/.. [ Math...
H=Cl1
W=Cl1
L=Cl1

The sequence function allows dimension assignments to be made one at
a time in a user-defined sequence. This is accomplished by assigning
only the dimension of the next sequence step number when the Enter key
is pressed. The syntax of the sequence function is:

A =seq(sequence step number, value)
NOTE

Data is not stored in the Gage-
Chek database until the last step | Current Value mm]i¢ 1Po

e emneedty | H - 0.9290
. . W 0.3530

Dimensions are calculated in se-

quence after each Enter key-press. L

During operation, a blue line ap- V

pears under the dimension label of

the current dimension assignment €% [in/me [ Do/D1] St [Menu..
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on the screen to indicate the dimension assignment in the sequence.

The following example shows the volume of a rectangular solid calcu-
lated from a sequence of 3 measurements using a single channel based
on the equation: Volume = Height * Width * Length

H =seq(1,Cl1)
W =seq(2, Cl)
L =seq(3,Cl)
V =H*W*L

To accomplish this sequence of measurements using only one channel
the operator performs the following steps:

The operator positions the block
and channel to measure height, and
then presses the Enter key to store

the channel position. 4% ! \
H =seq(1,Cl1) |\\

The Gage-Chek advances to the next step in the sequence and waits for
the operator to press the Enter key again.

After entering the previous value,
the operator positions the block and
channel to measure width, and
presses the Enter key to store the
new channel position.

W =seq(2 Cl) | Y

The Gage-Chek advances to the next step in the sequence and waits for
the operator to press the Enter key
again.

After entering the previous value,
the operator positions the block and
channel to measure length and
presses the Enter key to store the
final channel position.

L =seq(3,Cl)
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This last step in the sequence also initiates the calculation of volume
based on the 3 stored values of H, W and L.

V =H*W*L

Upon completion of the last step, the calculation of the volume dimen-
sion V is stored, and the Gage-Chek returns to the first step in the se-
quence to begin a new series of measurements.

The example of volume measurement above illustrates that many di-
mensions can be calculated from a single channel.

Sequence data storage and RS-232 transmission

In most cases it is desirable to store dimension data in the Gage-Chek
database when a sequence is complete. However, some applications
might only required data to be transmitted to a computer, and storage of
the data would be unnecessary. In still other applications, it is desirable
to do both; store and send dimension data.

Storing Dimension data without data transmission

Use the Seq function as described earlier in this section to conduct se-
quence measurements and store the resulting dimension data in the Gage-
Chek database.

Transmitting Dimension data with and without storage

A slightly different form of the Sequence syntax is used to transmit
dimension data over the RS-232 port upon completion of a series of
sequence steps. This new syntax is appended to the last sequence step
when data transmission is desired, as shown on the next page. The data
transmission syntax is shown below:

A =Seq (Sequence step number, Send function)

Appending the data transmission syntax to the last step of a series of
sequence steps always causes dimension data to be sent over the RS-
232 port. Additionally, assigning specific values to the sequence step
number determines if data is transmitted and stored, or only transmitted.
The table and examples that follow illustrate the use of the data trans-
mission syntax.

Seq step number Resulting action
Same as last step Data sent, nothing stored
Last step + 1 Data sent and stored
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Example: Data sent, nothing stored
A =Seq (1,C1)
B =Seq (2,C2)
C =Seq (3, C3); Seq (3, Send)

Step number is the
same as last step

Example: Data sent and stored
A =Seq (1,C1)
B =Seq (2,C2)
C =Seq (3, C3); Seq (4, Send)

Step number is 1
more than last step

Insert the dynamic minimum |Formulas mm]L0_] PO
(dmin) or dy.namlc. maximum - f =
(dmax) function to include the E(l}rrr:;lsons A= dmn()
minimum or maximum value of a Formulas || _ 5 Amx
dynamically sampled channel into || seero"<*
aformula. Press the Other softkey ~ [|eacer = ||c - 3 b
to display t.he dqumc minimum  floen 5
and dynamic maximum functions. ~

Chan_. | Dim.. | +-*/__ | Math._

Dynamic sampling of channel in-

puts is performed by the Gage-Chek at hundreds of samples per second
and is continuously processed by the system to retain the minimum and
maximum values encountered from all samples. Pressing the Enter
button ends the sampling and stores the minimum and maximum val-
ues. Minimum and maximum values are being sampled simultaneously
from a single channel input.

Dynamic functions can return the minimum and maximum of the sampled
channel, or can include a second parameter that returns a value from a

different channel or dimension.

The syntax of the dmin and dmax function when returning values from
the sampled channel is:

A =dmin (sampled channel) for dynamic min and
A =dmax (sampled channel) for dynamic max

4-35



Chapter 4

Formulas

4-36

In the following example, the

runout of a shaft is determined by

spinning the shaft, dynamically

measuring the shaft’s minimum Pa

and maximum diameters and then . i )
subtracting the minimum diameter

from the maximum diameter.

R =dmax(C1) - dmin(C1)

The syntax of the dmin and dmax functions when returning values de-
fined by the second parameter is:

A =dmin (sampled channel, returned value) for dynamic min and
A =dmax (sampled channel, returned value) for dynamic max

In the following example, the angle
between 2 cam lobes is determined
by spinning the cam shaft, dynami-
cally measuring the rotational
angle at each cam maximum, and
subtracting the smaller angle from
the larger angle.

i
a

A___,_,_._-v

| W

In this example, the encoder on
channel 1 (C1) measures lobe 1, ;
the encoder on channel 2 (C2) mea- f }
sures lobe 2, and the rotary encoder

on channel 3 (C3) measures the ro- 7 c3
tational angle of the cam shaft as

the shaft spins.

L/

A =dmax (C2,C3) - dmax (C1,C3)

Dynamic minimum and maximum values can be calculated for any
term or collection of terms.

Parentheses are automatically inserted after the dmin and dmax func-
tions with the red insertion cursor positioned between them. Enter terms
into the dmin and dmax functions at this point.
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A

=

Dynamic reset

CAUTION

The Reset Dynamic function (RsetDyn) must be initiated prior to
the use of the dmin and dmax functions to clear previous min and
max values. The left wide hotkey above the screen is assigned the
dynamic reset as a default function. Simply pressing this hotkey
prior to a dynamic measurement will clear previous min and max
values.

NOTE

The Reset Dynamic function is also available in the xtra menu for
inclusion in formulas. The xtra menu is discussed later in this chap-
ter.

Include the Reset Dynamic function (RsetDyn) to clear minimum and
maximum values from previous dynamic measurements based on the
results of a conditional test. The Reset Dynamic function can also be
appended to a formula using the semicolon.

Press the Other softkey, and then the Xtra dimension softkey to display
the RsetDyn function.

Formulas mm[[0_[ro] [Formulas mm]10_[ro
About Ask dmn About dmn
Dimensions || A|Relay P Dimensions | [A = (C1>1.RsetDyn. 0}
Formats Report Formats
Formulas || |RsetDyn dmx Formulas flp _ 5 dmx
Toleranc es Send Tolerances
SPC SendMsg " SPC .
Header [c |SendRec fail Header ] fail
Memory Memory
Channels D xtra Channels D=Ca xtra
il L —~—
Chan.. | Dim_. | +-+/.. [ Math_ [IOEM [ Chan_ [ Dim_ [ +-+/ [ Math_
NOTE

The Reset Dynamic function can also be initiated from the front
panel at any time. This function is mapped to the left wide key as a
factory default.

The RsetDyn function is included in if statements or case statements as
the logical result of either passing or failing a conditional test.
The syntax for using the RsetDyn function in if statements is:

A =if(comparison test,RsetDyn, false value)
For reset dynamic on pass, or

A =if (comparison test, true value, RsetDyn)
For reset dynamic on fail
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The syntax for using the RsetDyn function in case statements is:

A =case (test 1, value 1, test 2, RsetDyn, test n, value n)
Where the reset dynamic function will be executed as a result of
satisfying test 2, in this example.

NOTE
c The Reset Dynamic function can be used in any test/value pair of a
case statement.
Measurement automation Insert the Trip function to increase Formulas | [T (W | pol

(Trip function)

4-38

the speed of a series of identical
About if

measurements by automating the || imensions A= trip(t..)
data entry process. Press the Other || formas,

ftKey to display the trip fi Tolerances ||® = €2 -
softKey to display the trip func- SpC
tion. Header C=C3 seq
Memory
Channels  [|D = Ca trip

Normally, channel valuesareused  [[™"&" ||
in dimension formula calculations | Ghan. [ Dim.. [ #-+/. [ Math.
only when the Enter key is pressed.

The trip function eliminates the need to press the Enter key by initiating
formula calculations based on channel input level conditions.

By automatically initiating formula calculations, the trip function al-
lows the operator to conduct a series of identical measurements by sim-
ply loading and unloading parts into and out of a mechanical gage.

NOTE

Measurement automation (the Trip function) can be toggled on and
off from the front panel using the hot key Auto function. Refer to
the Hot Keys section of Chapter 3: Setup for details regarding hot
keys.

The trip function is set and triggered by channel values passing through
predefined threshold levels. A delay can be included in the trip function
to eliminate erroneous measurements caused by hardware settling times.
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The trip function thresholds and delay are diagrammed below for a
positive-going channel input.

| —— Delay —|
trigger threshold

Set threshold

I | | |
| | | |
Trip function Trip function Measurement

ready triggered “Entered”

Trip functions can be specified to accommodate positive-going and nega-
tive-going inputs. Negative-going and positive-going inputs are con-
ceptually identical except for direction and polarity of the input wave-
shape.

NOTE
The trip function delay can be set to 0 if hardware settling is not a
problem.

The trip function must be reset before it can be used for another mea-
surement. The trip function is reset when the channel input reverses
direction and passes back through the set threshold as shown below.

| — Delay —| . .
Trip function
trigger threshold reset

/
i i —

Trip function Trip function Measurement
ready triggered “Entered”

Set threshold

The trip function can be used by itself, or added at the end of a formula,
separated from the formula by a semicolon. The syntax for the trip
function is:

A =trip (channel or dimension reference, set, trigger, delay)

or
A =formula; trip (channel or dimension reference, set, trigger, delay)
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In the following example, the flatness of a sheet is calculated automati-
cally one second after the sheet is loaded into a mechanical gage using
the formula below.

F = max(C1,C2,C3,C4) - min(C1,C2,C3,C4); trip((C1,0.1,0.5,1.0)

The gage is lifted away from the
sheet. Channel levels =0

The gage begins pressing channel
inputs against the sheet. Channel
levels pass through 0.1; the trip
function is ready.

The gage is fully pressing chan-
nel inputs against the sheet. Chan-
nel levels pass through 0.5; the
trip function is triggered and a one
second delay begins.

dds

The one-second delay is complete. The measurement is “entered”’and
the flatness dimension formula is calculated.

The gage is lifted away from the
sheet. The channel levels pass back
through O; the trip function is reset
for the next use.

—_nm
——_sd
— s
——_ g

The example above demonstrates

the use of multiple channels to calculate a single dimension. The trip
function can also be used to automate single-channel measurements that
produce multiple dimensions.
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The example below shows the formulas required to calculate the vol-
ume of a block from a sequence of three measurements of height, width,
and length. The formulas use a single channel to perform measure-
ments that are automated using the trip function. A one second delay is
included in each sequence step.

H
L

\4
A%

seq(1,C1); trip(C1,0.1,0.5,1.0)
seq(2,C1); trip(C1,0.1,1.0,1.0)
seq(3,C1); trip(C1,0.1,1.5,1.0)

L]

Notice that while the set threshold is identical for all trip formulas, the
trigger threshold of each is different to accomodate the differences in
gage position for each measurement.

NOTE

The examples shown above used channel references. However, di-
mension references could as easily have been used in the same syn-
tax.

Continuous cycling of the Trip function

Typical applications using the Trip function include the use of Set and
Trigger thresholds as discussed above. However, some applications are
configured with the input channel devices in constant contact with the
surface(s) to be measured, and require continuous input sampling.

Continuous input sampling can be achieved by omitting the Set and
Trigger thresholds from the standard Trip function syntax, as shown

below.

A =Trip (channel or dimension reference, , , Delay)
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The rate of continuous sampling is determined by the Delay parameter
and the system refresh time as shown below.

A
User-specified
Delay
I i
System Trip function Measurement
refresh time triggered “Entered”

System refresh time typically varies between 0.007 and 0.10 seconds
depending on the number and type of channels used and the complexity
of formulas. The resulting sample rate becomes:

Sample rate = 1/(System refresh time + Delay time)

Assuming the maximum system refresh time, and no sample Delay, the
maximum sample rate is approximately:

Max sample rate = 1/(0.10 + 0) = 10 samples/second
Generally applications that require continuous sampling employ slower
rates, with seconds, minutes or even more time between samples. For
these applications the sample rate can simply be expressed as the in-
verse of Delay as shown below.

Sample rate ~ 1/Delay
Choosing a Delay parameter
Application developers generally know the sample rate requirement and
need to find the Delay parameter to enter into the Trip function. Since
sample rate and Delay are inversely related, for sample rates less than
10 per second, delay can be expressed as:

Delay ~ 1/sample rate

For example, a sample rate of 1 sample per minute requires a Delay of
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Relay output function

60 seconds, resulting in the formula parameters shown below.
A =Trip (C1,,, 60)

Sending continuous samples to a computer
Continuous samples can be accumulated in the Gage-Chek database, or
can be transmitted over the RS-232 port to an external computer by
appending the Send function as shown below.

A =Trip (C1, ,, 60); Send
The Send function is discussed later in this chapter.

Turning continuous sampling on and off

The Auto hot key function toggles the Trip function on and off. Assign
the Auto function to the desired front panel key prior to configuring the
Trip function for continuous sampling. Refer to the Hot Keys section of
Chapter 3: Setup for details.

Parentheses are automatically inserted after the trip function with the
red insertion cursor positioned between them. Enter arguments into the
trip function at this point.

Include the Relay function (relay) to provide electrical relay contact
operation in response to conditional tests of channels, dimensions or
other terms within a formula. The Relay function can also be appended
to a formula using the semicolon. Press the Other softKey, and then the
xtra dimension softkey to display the relay function.

Formulas mm[[0 Teo] [Formulas mm]18 ]P0
About Ask dm About dm
Dimensions | | A |Relay s Dimensions | |A = Relay(l) s
Formats Report Formats
Formulas g |RsetDyn dmx Formulas B =C2 dmx
Tolerances Send Tolerances
SPC SendMsg i SPC i
Header ¢ |SendRec fail Header C-C3 fail
Memory Memory
Channels  [|D xtra Channels  ||D = C4 xtra

—~— —~—
Chan_ | Dim_ | +-+/.. | Math._ Chan_ | Dim_ | +-+/_. | Math._

The contacts of two single-pole, double-throw dry-contact relays are
accessible on the rear of the Gage-Chek for special applications requir-
ing electrical switching. The normally open and normally closed con-
tacts of both relays are available for use in low-current, low-voltage
applications.
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NOTE
The electrical characteristics and wiring diagram of the relay and
relay ouput jack are contained in Chapter 8: Reference.

The relay function is included in If statementsor Case statements as the
logical result of either passing or failing a conditional test. The syntax
for the relay function is:

relay(output line, state)
where:
output line =1 or 2
state = 0 (off/low/de-energized) or 1 (on/high/energized)

The syntax for using the relay function in If statements is:

A =If(comparison test, relay, false value)
For relay function on pass, or

A =1If (comparison test, true value, relay)
For relay function on fail

The syntax for using the Relay function in Case statements is:

A = Case (test 1, value 1, test 2, relay, test n, value n)
Where the relay function will be executed as a result of
satisfying test 2, in this example.

In the example below,
A =1whenCl <=5 and
Relay line 1 = O(off/de-energized) when C1 > 5

A =if(C1>5,relay(1,0),1)
Parentheses are automatically inserted after the relay function with the

red cursor positioned between them. Enter terms into the relay function
at this point.
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Fail function

Insert the Fail function to return user-specified values indicating a passed
or failed dimension tolerance test. The Fail function can be used by
itself, or is more commonly used as the conditional test in an IF func-

tion.

Formulas mm|lo Jro}l | Formulas mm][]0 Jro

About ) dm About o A

Dimensions || A = fail() s Dimensions | | A = if(fail(B).2.4)

Formats Formats

Formulas _ dmx Formulas _ B

Tolerances B-C2 Tolerances B-C2

SPC i SPC

Header C-C3 fail Header C=C3 C

Memory Memory

Channels  ||D = C4 xtra Channels  ||D = C4 D
—~— —~—

Chan_ | Dim_. | +-+/.. | Math.. Chan.. +-+/_ | Math._ | Other_

The syntax of the Fail function when used by itself is:
A =Fail (Dimension)

In the following example:
Dimension A = 1 when dimension B fails a tolerance test
Dimension A =0 when dimension B passes a tolerance test

A =Fail (B)

The syntax of the Fail function when used as the conditional test in an
IF function is:
A =1F (Fail (Dimension), Fail value, Pass value)

In the following example:
Dimension A =2 when dimension B fails a tolerance test
Dimension A =4 when dimension B passes a tolerance test

A =1F (Fail (B), 2, 4)

Parentheses are automatically inserted after the Fail function with the
red cursor positioned for entry of the dimension for tolerance tests.

NOTE
The Fail function will be executed if any dimension fails a tolerance
test when the parentheses are empty as shown below.

A = If(Fail(),2,4)
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Send function Include the Send function to trans-  [Formulas mm]10_] Po
mit the value of the current dimen- || ...t [
. . ’ : dmn
sion over the RS-232 port in re- Dimensions A= send
sponse to conditional tests of chan- | |Formulas ||, _ ¢, dmx
nels, dimensions or other terms || soeon<es _
within a formula. The Send func- K'f:n‘jgy c=a =
tion can_also be app_ended to a for- chormets 1o = ca =
mula using the semicolon. -~ |
Chan_ [ Dim__ [ +-+/_ [ Math_ [CSE
NOTE
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The Send function can also be initiated from the front panel at any
time.

The Send function is included in IF or Case statements as the logical
result of either passing or failing conditional tests. The syntax for using
the Send function in IF statements is:

A =1F (comparison test, Send, false value)
For sending the value of dimension A on pass
A =1IF (comparison test, pass value, Send)
For sending the value of dimension A on fail

The syntax for using the Send function in the Case statement is:

A = Case (test 1, value 1, test 2, Send, test n, value n)
For sending the value of dimension A has a result of satisfying
test 2, in this example

NOTE
The Send function can be used in any test/value pair of a case state-
ment.
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Send record function Include the Send Record function (SendRec) to send records to a com-
puter on the RS232 (serial) port based on the results of a conditional
test. The Send Record function can also be appended to a formula using
the semicolon.

Press the Other softkey, and then the xtra dimension softkey to display
the SendRec function.

Formulas mm[[0 [ro] [Formulas ["m[2]ro] [Formulas mm][0 Jro

About Ask About About

Dimensions || A |Relay deon “T: - ”" — dmn Dimensions || A = >1.5endSelRec| 0) dmn

Formats Report at would you like to send? Formats

Formulas || [RsetDyn dmx B s g -2 dmx

Toleranc es Send Tolerances

SPC Sendhsg SPC .

Header ¢ |SendRec fail T il Header C -3 fail

Memory Memory Memory

Channels  |[D xtra Channels  |(D xtra Channels |[D = C4 xtra
el gL — ~—

Chan.. | Dim.. | +-+/.. [ Math. [T | Range | New | Al [elected] chan_. | Dim_ | +-+/_ [ Math__

NOTE

=

The Send Record function can also be initiated from the front panel
at any time.

A user-specified range of records, the last (most recent) record, all records
or only the selected record can be chosen to send.

The SendRec function is included in if statements or case statements as
the logical result of either passing or failing a conditional test.

The syntax for using the SendRec function in if statements is:

A =if(comparison test, SendRec, false value)
For send record on pass, or

A =if (comparison test, true value, SendRec)
For send record on fail

The syntax for using the SendRec function in case statements is:
A = case (test 1, value 1, test 2, SendRec, test n, value n)
Where the Send Record function will be executed as a

result of satisfying test 2, in this example.

NOTE
The SendRec function can be used in any test/value pair of a case
statement.
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Sending a message

Include the Send Msg function to transmit text or ASCII codes over the
RS-232 port in response to conditional tests of channels, dimensions or
other terms within a formula. The SendMsg function can also be ap-
pended to a formula using the semicolon.

Press the Other softkey, the xtra dimension softkey, highlight Send Msg
and press the Enter key to display the Alpha Entry screen.

Formulas mmflo Jro} | Alpha Entry mm}jl0 Jro

About Ask

Dimensions | | A |Relay fan

Formalts Ee;nto[r);r e

Formulas setDyn

ol e X [AlB CDEF GHI

SPC SendiMsg

Header ¢ |5endRec fail J KLMNOPQR

Memory

Channels D xlra S TUVWXYZ sp
~

G oim [T/ v [ =T T T&a
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Text messages and ASCII codes are entered into the Alpha Entry screen.

Text characters

Press a softkey to select the desired upper or lower case, use the cursor
keys to highlight the desired text character, and then press the Enter key
to include the character in the message.

ASCII codes

ASCII codes can precede or follow text characters or text strings. Press
the ASCII softkey prior to entering the ASCII code from the numeric
keypad. The < symbol will appear on the message line.

NOTE
No separation is required between an ASCII code and text.

The syntax for using the Send Msg function in the IF statement is:

A =1IF (comparison test, SendMsg ““ message”, fail value)
For a message on pass, or

A =1IF (comparison test, true value,SendMsg ““ message”)
For a message on fail

The syntax for using the SendMsg function in the Case statement is:
A = Case (test 1, value 1, test 2, SendMsg, test n, value n)
Where a message will be sent over the RS-232 port as the result of
satisfying test 2, in this example
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In the following example, the message
Hello world

is created in the Alpha Entry screen, and ASCII codes are appended to
perform carriage return and line feed.

First, the text messages entered using cursor keys and softkeys. Then
ASCII codes for character return (013) and line feed (010) are entered
so that the next “Hello world” message will appear on the next line.

Alpha Entry [mm]io [ro}] [ Alpha Entry [mm]io fro
Hello World Hello World<013<010
abcldle fghi abcldefghi

i kIl mnopagr i kIl mnopagr

s t uv wxy z sp s t uv wx y z sp

|
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Report function

Include the Report function to print reports on the parallel port based on
the results of a conditional test. The Report function can also be ap-
pended to a formula using the semicolon.

NOTE
Refer to Chapter 3: Setup for details regarding the Report func-
tion.

Press the Other softkey, and then the Xtra dimension softkey to display
the Report function.
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Formulas mm[[0 [ro] [Formulas [Fm[[0]ro] [Formulas mm][0 [ po
About Ask About } [ About
Dimensions || A |Relay == Wl'la - - - - dmn Dimensions || A = >1.ReportSel 0) dmn
Formats |Report t would you hke to print? Formats
Formulas g [RsetDyn dmx x Formulas B =C2 dmx
Tolerances Send Tolerances
SPC SendMsg i i SPC i
Header ¢ |SendRec fail T Header C-C3 fail
Memory Memory Memory
Channels  ||D xtra Channels  [|D xtra Channels  ||D = C4 xtra
—~— 1 —~ —~
chan_ [ Dim_ | +-+/_ [ Math_ [SYESEMl | Range | New | Al [Selected] Chan_. | Dim_ | +-+/_ [ Math__
NOTE
The Report function can also be initiated from the front panel at any
time.

The Report function is included in if statements or case statements as
the logical result of either passing or failing a conditional test.

The syntax for using the Report function in if statements is:

A =if(comparison test, Report, false value)
For Report on pass, or

A =if (comparison test, true value, Report)
For Report on fail

The syntax for using the Report function in case statements is:

A =case (test 1, value 1, test 2, Report, test n, value n)
Where the Report function will be executed as a result of
satisfying test 2, in this example.

NOTE
The Report function can be used in any test/value pair of a case
statement.
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User prompting (Ask function)

Insert the ask function to display
messages that prompt the user to
input information as part of mea-
surement activities. Press the xtra
softkey to display the ask function,
and then press the Enter key.

Messages can contain up to 80
upper or lower case alpha charac-
ters and can be displayed once at
the beginning of a measurement
session, or repeatedly each time the
Enter key is pressed.

Numeric data entered by the user
in response to a prompt can be in-
terpreted as linear, angular or di-
mensionless.

The prompt message is displayed
to the user in a pop-up box that
provides a space for entering the
requested data.

Data s entered into the pop-up box
from the numeric keypad, and

Formulas mm][0 Jro
About Ask dm
Dimensions || 2 |Relay 0
Formats Report
Formulas |[p |RsetDyn dmx
Tolerances Send
SPC SendMsg .
Header ¢ |SendRec fail
Memory
Channels D xtra
—~—
Chan... | Dim... | +-#/ | Math.. g
Formulas [mm]eTro
About } L e

How often do you want the user

prompted? “

=
=
T
3
|.

T T
Memory
Channels D xtra
-
Once Alwaysl |
Formulas mm]18 ]P0
About ”,\ dmn

What units will the response he in?
X

T il
Memory

Channels D xtra

T e L ]

stored by the system by pressing the Enter key.

The user prompt messages are con-
structed on the Alpha Entry screen.
Press the desired softkey to choose
upper or lower case at the bottom
of the screen. Press the cursor keys
to highlight the desired alpha char-
acter. Press the Enter key to in-
clude the highlighted character in
the prompt message.

NOTE

mmjl0 [po

Alpha Entry

Temperature
abcdle|f ghi
j k|

s t uv wxy z sp

mhopdgr

ARC LN [ [

More detailed information regarding the use of the Alpha Entry
screen is provided in Header screen section of Chapter 3: Setup.
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5

The Gage-Chek can be operated as a digital readout for manual
measurements conducted completely under operator control, or as a
semi-automated multipoint measurement system in conjunction with a
fixtured gage. In either case, operation of the Gage-Chek is very
straightforward, requiring only a basic understanding of the available
panel controls and LCD screens.

Topic Page
Front panel keys and LCD screens 5-2
Front panel keys 5-2
LCD screens and menus 5-6
Extra menu 5-19
Operating instructions 5-21
Selecting a part 5-22
Establishing a reference with the absolute datum (D0) 5-23
Setting the absolute datum to zero or an offset 5-23
Calibrating a channel 5-24
Establishing a reference with the incremental datum (D1)  5-26
Zeroing the incremental datum 5-26
Presetting the incremental datum 5-26
Clearing channel sets and calibrations 5-27
Clearing incremental datums 5-28
Conducting measurements 5-29
Manual measurements 5-29
Sequential measurements 5-29
Dynamic measurements 5-30
Semi-automated measurements 5-31
Reviewing measurement results 5-31
Printing reports 5-32
Sending data to computers 5-33
Clearing stored measurement data 5-33
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Front Panel Keys and LCD Screens

Front panel keys

The Gage-Chek combines front panel keys and color LCD screens to
provide a simple, intuitive operator interface for setting up and conducting
measurements, and for reviewing measurement data and SPC
information.

The Gage-Chek front panel keys and LCD screens are explained in the
following pages. Please read this portion of the guide carefully as
subsequent operating instructions depend on a familiarity with the key
function, screen content and screen hierarchy descriptions.

Front panel keys include:
* Command keys * Printkey
* Cursor keys * Wide keys
* Numeric keypad * Softkeys
* LCD ON/OFF * Dimension softkeys
Dimension
Wide keys Softkeys Print key

Numeric

LCD screen
83 keys
Softkeys

" LCD ON/
OFF
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Command keys

Cursor keys

Numeric keypad

LCD On/Off key

The command keys are used to enter individual data points, finish a data
entry session, cancel (or delete) the last data entry, or quit the current
activity and return to the DRO screen.

Enter

Enters data for a measurement. Information on the LCD is stored as
measurement or configuration data. This information includes current
dimension values or alphanumeric data for a configuration or user-prompt
data field.

Finish

Completes the data entry process for a measurement. The Finish key
may also be used to return from the display of measurement or SPC
data to the current DRO screen.

Cancel

Erases the last data value entered into the system from the numeric
keypad. The Cancel key can also be used to delete any highlighted
alphanumeric characters from data fields shown on the screen.

Quit
Aborts the current task and returns to the previous screen. The Quit key
can also be used to exit the current menu.

The 4 cursor keys are used to scroll lists such as the extra menu and to
navigate through the hierarchy of screens.

The keypad is used for numeric data entry.

The decimal point key and +/- key can also be used to reduce or increase
the LCD screen contrast if a decimal point or +/- input are not expected
by the system as part of a data entry process. The screen contrast
setting will be saved when the system is powered down and used as the
default contrast setting the next time the system is turned on.

Toggles the LCD display on and off without removing power from the
instrument. The LCD on/off key can also be used to clear channel
calibrations, delete data stored for a single part or delete data stored for
all parts.
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Print key

Wide keys

Softkeys

Pressing the Print key transmits data corresponding to the screen contents
to the parallel printer port.

Screen Data Transmitted
DRO Screen Currently displayed dimension values
Data View Stored dimension data as specified by the user

in response to a prompt message.
Graph Views Currently displayed graph, including:
* Dimension values or histogram for subgroups of 1
or
e xbar and r for subgroups greater than 1.
Setup Menu A list of all Gage-Chek setup parameters.

The wide keys can be configured as hot keys to initiate frequently used
functions in the Hot Keys setup screen. Refer to Chapter 3: Setup for
details regarding Hot Key setup.

The softkeys initiate functions that are labeled above the keys at the
bottom of the LCD screen. As different system functions are selected,
the softkey labels change in support.

f:tﬂentVakle mm][0 Jro f:tﬂentvale mm][1 Jro

A 0.0000 | A 0.000

B 0.0000 | B 0.0000
C 0.0000 | C 0.0000
D 0.0000 | D 0.0000

DO/D1 | Zero.. | Set | Preset | Clear Zero All|Zero A | Zero B [ Zero ¢ [Zero D

In the example above, pressing the Zero softkey of the left screen changes
softkey labels to those at the bottom of the right screen.

Softkey selections presented at the bottom of LCD screens provide
alternative viewing, measurement and configuration functions that are
unique to specific screens. The left 4 softkeys can be configured by
supervisors to provide a variety of commonly used functions when
viewing the DRO screen.
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Dimension softkeys

Dimension softkeys support functions selected by the softkeys under the

LCD.
Screen Dimension Softkey
DRO screen Zero the incremental datum of the (Horizontally)

associated dimension.
Graph screens Display a single graph for the associated dimension
Bar/Dial screens  Display a single bar or dial showing current values
for the associated dimension.

Data screens Display a single data table of stored values for the
associated dimension.
Extra Menu Dimension keys page up or down through the extra
menu items.
Dimension
Wide keys Softkeys Print key

4

Numeric

Cursor keys
LCD screen
Z Command
S keys
Softkeys
LCD ON/
OFF
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LCD Screens and menus

Screen Navigation

DRO screen

View screens

Dimension Value Graph Screen
(SPC subgroups of 1)

The large-character color LCD presents a variety of screens and menus
selected by the user to display current dimension values, pass/fail test
results, dimension value graphs, statistical process control graphs and
data tables, and setup and part configuration options.

As suggested by the diagrams shown on subsequent pages, navigation
from one screen to another is very straightforward. For example, to
display a bar graph of current values from the DRO screen, press the
View softkey and then the Bar softkey.

mmjl0 [po

0.9620
0.8330
0.8330

The DRO screen is the “Home |Current Value
Screen” displayed upon startup. [ A
The DRO screen provides numeric
displays of the current values of B
up to 4 dimensions. The Unit of
measure, current datum and C

current part number are displayed
in the upper right corner of the D 0-641 0
screen. View.. | in/mm [ Do/D1 | Set [Menu..

Use the cursor keys to scroll dimensions when more than 4 dimensions
are active.

The screens accessed by pressing the View softkey are shown on the
next page.

The dimension value graph screen is displayed for SPC subgroups of 1
and displays graphs for up to 16 dimensions.

Press the Graph softkey to change the number of graphs presented on
the screen. Press a dimension softkey to display a graph of the dimension
and the minimum additional dimensions. Use the cursor keys to scroll
the graphs when more data is stored than will fit on the screen.

FRAS Y SARANN G (08 0 [ PR P Y SN G (8 ()
A B El A 42,0000 EI

B [ B
0.0000
k3 k3

e LCL -2.0000

D
M hiso | B | Data_ | DRO.

D

N visto | Bar. | Data. | DRO.
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Current Value [P Tro]

A 0.9620
B 0.8330
C 0.8330
D 0.6410

View... | in/fmm | DO/D1 | Set | Menu..

Return to DRO
screen menu

[Graph.. [ Histo-. | Bar.. | Data [ DROL |

T

Data screens
(stored measurements)

Dimension value Dimension histograms
graphs

Bar and dial displays

View screens displayed for SPC subgroups of 1
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Dimension histogram screen
(SPC subgroups of 1)

Individual samples are selected by a vertical line on the graph. Move
the vertical line left and right through the stored data using the cursor
keys. The time and date that the selected sample was stored are shown
in the upper left corner of the screen. The ID number of the sample and
total number of samples stored for the dimension are also shown in the
upper left corner.

GEELEIN L S T I ()

A
UCL2.0000 E
B [ B
c D 0.0000
k3 k3
LCL -2.0000
D

D
M risto | Bar. | Data. | DRO. | KM Histo. | Bar. | Data. | DRO.

Displays of a single dimension also show the nominal and control limit
values.

The dimension histogram screen displays histograms of values for up to
16 dimensions. This screen is displayed for SPC subgroups of 1.

Press the Histo softkey to change the number of histograms presented
on the screen. Press a dimension softkey to display the histogram of a
single dimension.

Histograms mmfl0 Jeo] [Histogram A mm[i0 Jpo
(AT B [ r 0.1290 Mean 0.8806
BT INg B/ e A
~ N < N
| i ™
| B \ B
C D T N
i \\ N \\ =
i ™ | ) '
‘ ™~ | D g
Graph... Bar.. | Data.. | DRO.. | |Graph.. Bar. | Data.. | DRO..

The display of a single dimension also shows the total range and mean
of the values.
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Bar and dial screens

The bar and dial screens provide graphic displays of the current values
of up to 16 dimensions. The default bar screen can be configured to
display current value bars in horizontal or vertical orientation using the

Display setup screen.

Bar displays of multiple dimensions show current values. Bar displays
of single dimensions include the current value, nominal value, and high

and low warning and limit values.

Current Value mm}]0 |po

| - | 09620 o]
I I | omws
| I ] ommoc
| 0 ] osawp

ﬁQnentVakle mm][0_] ro

Low Limit Mominal High Limit E
-2.0000  0.0000 2.0000

Low Warnming High Warming
-1.0000 1.0000 D

Graph... | Histo.. g8l Data.. | DRO..

Graph._ | Histo._ Data. | DRO..

Press the Bar softkey to change the number of bars presented on the
screen. Press a dimension softkey to display a bar for a single dimension.

The display can be configured in
the Display setup screen to include
adial in addition to the bars. When
the dial display is also available,
press the Bar softkey to toggle
between the bars and the dial.

NOTE
The display of a single dimension
can be configured to be a bar or

A Current Value [mm]io Jro

¢ W 5 °

Nominal
0.0000
Low lelt I-fgh LtI'I'IIt
-2.000 C
0. 9620 :
Graph.. | Fisto.. Data. | DRO..

a dial, and cannot be toggled between a single bar and a dial.



Chapter 5

Operation

Dimension data screens
(SPC subgroups of 1)

Dimension Xbar charts
(SPC subgroups > 1)

5-10

Dimension data screens contain measurement data stored for up to 4
dimensions.

Press the Data softkey to toggle between views of data for all dimensions
and data for a single dimension that includes SPC statistics.

09620 08330 08330 06410 0.9620 Mean 0.8806
09620 08330 08330 06410, 0.9620 Max 09620 g
09620 08330 08330 06410 0.9620 NG 0950
09620 08330 08330 06410 0.9620 T 61100
08330 07630 08330 0.6410 ¢ 0.8330 : c
08330 07690 08330  0.6410 0.8330 G 0.0531
08330 07690 08330 06410 0.8330 6 G 0.3185
08330 07690 08330 06410D 0.8330 (p125602 p
08330 07630 08330 06410 08330 CPK 7.0300
Graph... | Histo. | Bar. [DECIN DRO.. Graph... | Histo._ | Bar. DRO...

Press a dimension softkey to display data for a single dimension. Use
the cursor keys to scroll the tables when more data is stored than will fit
on the screen.

The Dimension Xbar screen is displayed in place of the Value Graph
screen discussed earlier for SPC subgroups greater than 1, as shown on
the next page. The Dimension Xbar screen graphs the mean ( X ) of
each subgroup for up to 16 dimensions.

Press the X softkey to change the number of graphs presented on the
screen. Press adimension softkey to display a graph of a single dimension.

85959 AM 2-17-01 mmlie Trol  [EE859 AN 2-17°01 e Tro
=~ " 2 Ucl 2.0000 2
—f_w

B B
% o0.0000

C D C C
— Lcl -2.0000

D D

BEEN [ 5 [oao |oro. | BMEEE . | s [Data | DRO.

Use the cursor keys to scroll the graphs when more data is stored than
will fit on the screen.

Individual subgroups are selected by a vertical line on the graph. Move
the vertical line left and right through the stored data using the cursor
keys. The time and date that the selected subgroup data was stored are
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(Current Value [l Jeo]

A 0.9620
B 0.8330
C 0.8330
D 0.6410

View... | in/fmm | DO/D1 | Set | Menu..

Return to DRO
screen menu

r. | Bar. | Data. [ DRO.. |

Xbar charts

r charts

Curent Valbe  [-[E]=] 'l 2 ]:]
A ] L4 o
13860 17580 QA0 d
13880 118 04 GOm0
13880 17580 cu cm.
15080 109 S 060
15080 139 S G060
15040 129 0D GO
15048 198 e 1%
15040 198 a0 oI
15048 17 e Slssp
170 178 e ol

[

1
i

“Clrent Vel [F=I]5) L[5
A
Losw Lot Mowwnad  High Lovst 10T 10 reon: E
10000 00000 1 0000 13080 99990 e 1 4308
L 15000 0300 aioise *
09620 ot et
. 150600 ooes ! €
150607 15040 .:::““"
15048 ¢ 0900
Lo Vvl VoV & lRT 1ace (a9 |
"

|

Data screens
(stored measurements)

Bar and dial displays

View screens displayed for SPC subgroups > 1
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shown in the upper left corner of [BE9-59 AM 2=17-01 mm][10_ro
the screen. The ID number of the  |{|a E
subgroup and total number of Ucl 2.0000
subgroups stored for the dimension |||~ " g
are also shown in the upper left % 0.0000
corner. €
Lcl -2.0000
Displays of single dimensions also

Dimension r charts
(SPC subgroups > 1)

5-12

show the mean of all subgroup BEEE . | 5 [ovaa | DRO.
samples ( X ) and the control

limits. The mean is not recalculated for each measurement. Refer to the
SPC information contained in Chapter 8: Reference material for details.

The dimension r screen is displayed in place of the Histogram screen
discussed earlier for SPC subgroups greater than 1, as shown on the
previous page. The dimension r screen graphs the range ( ¥ ) of each
subgroup for up to 16 dimensions. The range is not recalculated for
each measurement. Refer to the SPC information contained in Chapter
8: Reference material for details.

Press the r softkey to change the number of graphs presented on the
screen. Press adimension softkey to display a graph of a single dimension.

85959 AM 2-17-01 mm]i0 Tro] [E59:59 AM Z-17-01 o 168
et it fl | S st Lt A
E Ucl 1.0000 E
T 0.0272
C D 5 5
PEPVIRVVLEY) E— Lcl 0.0000
A A D D
%. B B [Data_ [ DRO. %. B B [Data_ [ DRO.

Use the cursor keys to scroll the graphs when more data is stored than
will fit on the screen.

Individual subgroups are selected by a vertical line on the graph. Move
the vertical line left and right through the stored data using the cursor
keys. The time and date that the selected subgroup data was stored are
shown in the upper left corner of the screen. The ID number of the
subgroup and total number of subgroups stored for the dimension are
also shown in the upper left corner.

Displays of single dimensions also show the mean of all subgroup ranges
( F) and the range control limits.
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Dimension data screens
(SPC subgroups>1)

Dimension data screens display measurement data for up to 4 dimensions.
The Data screen for a single dimension is slightly different for SPC
subgroups > 1 than those for SPC subgroups of 1. Individual subgroups
are indicated by a horizontal line in tables for single dimensions. The
data table for multiple dimensions remains unchanged for SPC subgroups
> 1.

Press the Data softkey to toggle between views of data for all dimensions
and data for a single dimension that includes SPC statistics. Press a
dimension softkey to display data for a single dimension. Use the cursor

§59.55 AM 2-17-01 mmlio Iro] [EE059 AM 2-17-01 mm]10 [ ro

A B C D

13460 11540 04490 -0.0320
1.3460 1.1540 04490 -0.0320
1.3460 1.1540 04430  -0.0320 5
1.5060 1.2820 0.6410 0.0640
1.5060 1.2820 0.6410 0.0640

13460  70.0272 E
0.0000 Mean 1.4208
14260 pax 1.5710 B

0.1600  py
“ieogg Min 1.0580

0.5130
15060  1.2820  0.6410  0.0640 ro.
15060 13780 05130 -0.2560 - 0 ©0.1346 €
15060 13780 05130 -0.2560 0.0000 6 ©0.8077

1.5060 1.3780 05130 -0.2560D
1.3780 1.3780 05130 -0.2560

%. | r. | Bar. [PZEMN DRO..

“Ja10  Cp4a9s21  p
0.1280 CPK 1.4342
| Bar. JOECMN DRO.

keys to scroll the tables when more data is stored than will fit on the
screen.

The time and date that the highlighted subgroup data was stored are
shown in the upper left corner of the screen. The ID number of the
subgroup and total number of subgroups stored for the dimension are
also shown in the upper left corner.
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in/mm menu item

D0/D1 menu item

5-14

Pressing the in/mm menu softkey
toggles the display of distance
between inch and millimeter units
of measure. This does not alter the
channel configurations in the
Channel setup screen. The Gage-
Chek simply calculates the
conversion of one unit of measure
to another as a convenience to the
user.

Pressing the DO/D1 softkey toggles
the display between the absolute
(D0) and incremental (D1) datum.

Current Value mmjl0 Jro

A 0.9620
B 0.8330
C 0.8330
D 0.6410

View.. | infmm | DO/D1 | Set | Menu..

Converts units of measure for

display purposes only

Current Value mm}10 |Po

A 0.9620
B 0.8330
C 0.8330
D 0.6410

View.. | infmm | DO/D1 | Set | Menu..

Toggles between the display
of the absolute datum and
incremental datum
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Channel set screens

=

Channel Set screens are used to set the absolute datums (DO) or calibrate
input channels. The channel setis configured to either set DO or calibrate
the entire channel range in the Misc setup screen.

NOTE
Prior to applying, and after clearing a channel Set Value, the Gage-
Chek machine zero is used as the absolute datum.

Set absolute datum (D0) screen

When the Misc setup screen is configured to set datums (no full cal), the
absolute datum (DO) of any channel can be specified or changed at any
time using the Channel Set screen. Up to 3 groups of datum Set values
can be stored for all Gage-Chek input channels. Any of these groups
can be quickly recalled and applied later.

Current Value [ 1]

A 0.9620
B 0.8330
C 0.8330
D 0.6410

View_. | in/mm | DO/D1 | Set | Menu_

Set Value A tual
= <o 0.9620000
- cee DUBII0000
3= 08330000
4 = 0.6410000

G2 G3

NOTE
Instructions for setting the absolute datum to a specific value are
provided later in this chapter.

5-15



Chapter 5 Operation

Calibrate channels screens

When the Misc setup screen is configured to perform full calibrations of
input channels (full cal), the full range calibration of any channel can be
specified or changed at any time using the Channel Set Lo and Channel
Set Hi screens. Up to 3 groups of low-range and high-range calibration
values can be stored for all Gage-Chek input channels. Any of these
groups can be quickly recalled and applied later.

Current Value mm]10_] Po

A 0.9620
B 0.8330
C 0.8330
D 0.6410

’LView... |in,’mm | D0/D1 | Set | Menu...

Set Value Actual Lo Hi
----- 0.9620000
<o+ 0.B330000
0.8330000

- 0.6410000 < e

e 0.9620000
2 - -+ 0.8330000
3= 0.8330000
CAwm e 0.6410000

R o e set o OGN <2 | o

NOTE
c Instructions for calibrating input channels to specific low-range and
high-range values are provided later in this chapter.
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Menu screens The screens accessed by pressing the Menu softkey are shown below.

A
B
C
D

Current Value

mm}|0 |po

0.9620
0.8330
0.8330

0 641 0 Setup and formula
. screens described in

View_ | in/mm [ D0/D1 | Set [Menu_ Chapters 3 & 4

| View... | in/mm |Datum..| Extra | Setup — g ||

[Do/D1 | Zero. | set | Preset | Clear |

|Zero All[Zero A | Zero B | Zero C|Zero D |

/i

Zero all or any one dimension
incremental datum (D1)

ncrement

Preset dimension

to specific values

Clear all dimension
incremental datums
D1=D0

incremental datums (D1)

Menu screens
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Zero menu function

Preset screen

=

Clear menu function

5-18

The Zero menu function can be used at any time to simultaneously zero
all incremental datums, or to zero any specific incremental datum.

The Dimension Preset screen is
used to preset incremental datums.

The incremental datum of a
dimension can be preset to a
specific value at any time by
pressing the Preset softkey,
pressing a dimension softkey and
entering the desired value.

NOTE

Preset dimension... [nm]l1 Jro

' A0224
B

C
D

Instructions for presetting dimensions are provided later in this

chapter.

The Clear menu function can be
used at any time to simultaneously
clear all incremental datums.
Cleared incremental datums are
equal to absolute datums.

Qﬂemvale mm[1 Jro
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Extra menu

The extra menu provides quick [Current Value mm]L0_] PO
access to a variety of display and p—
other system functions. To use any A DIIS/DD ).7690

. Hold
Extra menu function, use the B Part? ) 0000
Rad/Dia W=

cursor keys to highlight the desired Recall
function, and then press the Enter C et )0 000

o D [™).0000

Cycle View... | in/mm [Datum_.| Extra | Setup
Advances to the next defined part.
Part numbers are cycled in a continuous loop.

DMS/DD
Toggles the display of angles between Degrees, Minutes, Seconds (DMS)
and Decimal Degrees (DD).

Hold

Toggle function that holds (freezes) or releases the current value of a
single dimension when a dimension softkey is pressed, or of all dimensions
when the All softkey is pressed.

Part?
Displays a pop-up screen that allows the user to specify a new part
number.

Rad/Dia

Toggles between the radius and diameter measurement types on the
DRO screen, if radius or diameter was specified earlier in the Formats
setup screen.

Recall
Applies the last-used incremental datum preset.

RsetDyn

Resets the minimum and maximum values accumulated during dynamic
measurements. This function must be initiated prior to new dynamic
measurements.

Send

Sends the specified current dimension values, or all current dimension
values to the RS-232 serial port for transmission to a computer. The
user is prompted to send one or all.
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SendRec
Sends stored records to the RS-232 serial port for transmission to a
computer.

Setup screens Refer to Chapter 3: Setup for details regarding the setup screens.
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Operating Instructions

Basic operation of the Gage-Chek is extremely simple, as shown by the
typical process steps shown below.

Seled Part

Establish a

Measurement —p»

Reference

Review
Conduct a Report or Send
- m;:argrm _—— ;

Measurement steps and the resulting data collected depend entirely on
setup parameters and dimension formulas defined earlier to satisfy a
specific application.

Often the measurement process simply consists of selecting a part number,
establishing a measurement reference, manually probing the part and
pressing the Enter key to store the data. At other times, the Gage-Chek
is used in conjunction with a fixtured gage to conduct sequential, dynamic
or semi-automated measurements. In all cases, the fundamental operating
steps are the same.
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The previous diagram of operating steps is expanded below to indicate
specific alternatives for each step. These alternatives are explained in

subsequent pages.
Establish a Review
sdetPat || Measwrement |—p| (MMM L Ll poqirement |—p| RePOTLOrSend
Measuremernt Results
Reference Data
Speify part number Absolute Datum (D0) Manual: SPC Subgroup = 1 Print reports
Hard stop zero Probe & Enter Dimension graphs Send data to computer
Set datum Sequence: Histograms
Calibrate datum & range Series of probes & Enters Dimension data tables
Incremental Datum (D1) Dynamic: SPC data
Zero datum Probe samples & Enter SPC Subgroup > 1
Preset datum Semi-automated: Xbar graphs
Probe & automatic Enter r graphs
Dimension data tables
SPC data
Establish a Review
Conduct a Report or Send
Select Part —»  Measurement [—» Measu | — Measurement — Results
Reference Data
Selecting a part The correct part (number) must be selected prior to conducting

measurements. Ten part configurations can be stored in the Gage-Chek.
Each part configuration includes all the Gage-Chek settings and
dimension formulas required to conduct measurements and report results

Current Value mmf[1 [po
A [).7530
B [x 0.0000
C [=-0.0000
D [=").0000

Current Value mmf11 [po
A [).7530
B [x 0.0000
C [5.0.0000
D [=").0000

-
View.. | in/mm |Dat|m._

Extra | Setup

-
View... | in/mm |Dat|.m._

Extra | Setup

Step 1

Press the Extra softkey and use the cursor keys to highlight Part? Or

Cycle.
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Step 2

Press Enter. If Part? was highlighted, you will be prompted for a part
number. Use the Numeric Keypad to specify the part and press the
Enter key.

If Cycle was highlighted, the part number will be incremented. Continue
incrementing to select the desired part number.

Establish a Review
Select Part |—®» Measurement [—» Conduct a — Measurement — Report or Send
Measurement Results
Reference Data

Establishing a measurement
reference

Establishing a reference with
the absolute datum (D0)

Setting the absolute datum (DO)
to zero or an offset

A measurement reference must be established prior to conducting a
measurement. Measurement references can be established, and
measurements conducted using the absolute or incremental datum.

Absolute references (or channel calibrations) are applied to the channels
of all parts. For example, a channel Set or calibration performed for
channel 1 and part number O will also apply to channel 1 measurements
for all parts.

Step 1

Channel Set 1 mm]10 Jro

Press the Set softkey. Use the |[
. Set Value Actual

cursor keys to select the desired  |{¢q - 02560000
channel if necessary. Q - =+ 0.0000000

a3 = - 0.0000000

CAm e 0.0000000
Step 2
Position the probe against the
reference surface.

| e

Step 3

Use the Numeric Keypad to enter the reference value (zero or the desired
offset) into the Set Value data field. Press the Enter key, then press the
Yes softkey to zero (or offset) the absolute datum (DO).

Channel Set 1 mm[i0 Jeo] | Channel Set 1 mm[10 Jeo] [ Channel Set 1 mm]10 Jro
Set Value Actual Set Value Actual Set Value Actual

C1 = ----- 0.2560000 QDo you want to perform a Set C1 = -+ 0.0000000 &

2= - 0.0000000 now? 2= - 0.0000000

3 = - 0.0000000 g 3 = - 0.0000000

B@=_ e 0.0000000 q B@=_ e 0.0000000

B 0 T 7 - R
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Calibrating a channel

The Allow Full Cals field of the Misc setup screen must be set to Yes to
perform a calibration. Refer to Chapter 3: Setup for details.

Step 1
Press the Set softkey. Press the Set Lo softkey if necessary to display
the Channel Set Lo screen.

Current Value mm]io Jro] | Channel Set Lo 1

A 02560 |
B 00000 |&
C 00000

D  0.0000

View.. [in/mm [ Do/D1 [ Set [Menu..

mmjl0 fpo

Set Value Actual Lo Hi

-+ 0.2560000
==+ 0.0000000
-+ 0.0000000
----- 0.0000000

Use the cursor keys to select the desired channel if necessary, then press
the G1, G2 or G3 softkey to select a group to store the calibration data
in.

Step 2
Position the channel’s probe against the reference surface.

Step 3

Use the Numeric Keypad to enter the reference value (zero or the desired
offset) into the Set Value data field for the channel. Press the Enter key,
then press the Yes softkey to zero or offset the absolute datum (DO) for
the channel. This calibrates the low end of the channel range. Completed
calibration is indicated by a green circle.

QwuHSetLo1

Set Value Actual Lo Hi
1] -~ 0.2560000

- 0.0000000

=== 0,0000000

----- 0.0000000

mm}l0 fpo

a
(o)
e}
ca

QwuHSetLo1 QwuHSetLo1

Set Value Set Value Actual Lo Hi
1] -+ 0.0000000 &
== 0.0000000
=== 0,0000000
----- 0.0000000

mmjl0 Jpro mmjl0 Jro

Actual Lo Hi
Qrerform a Lo Calibration now? a
d 2
g c3
g 4

(e 1B o1 ERNGE

No [ Yes | I I
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Step 4

Press the Set Hi softkey and use
the cursor keys to select the same
channel as in step 1 if necessary.

Step 5
Position the channel’s probe
against the reference surface for the
high end of the channel calibration
range.

Step 6

Use the numeric keypad to enter
the value corresponding to the high
end of the channel calibration

range, and then press the Enter key.

Channel Set Hi 1 [mm[ioJro
Set Value Actual Lo Hi

a = - 0.0000000 &

2= -+ 0.0000000

a3 = - 0.0000000

B@=_ e 0.0000000

Set Lo G3

Channel Set Hi 1 [mm]io [ro
Set Value Actual Lo Hi

a = ---- 2.4990000 &

2= -+ 0.0000000

a3 = - 0.0000000

4 =_ . 0.0000000

Set Lo G3

Press the Yes softkey to calibrate the high end of the channel range.
Calibration is indicated by a green circle.

Channel Set Hi 1 [mm[i¢ [ro} [Channel Set Hi 1 [mm[io Jeo] |Channel Set Hi 1 [mm[i2 [ro
Set Value Actual Lo Hi Set Value Actual Lo Hi Set Value Actual Lo Hi

C1 = §2i5 - 2.4990000 & drerform a Hi Cah’hration now? C1 =2l - 2.5000000® @

2= -+ 0.0000000 d 2 = ---- 0.0000000

G = - 0.0000000 g 3 = ---- 0,0000000

B@=_ e 0.0000000 g 4 = - 0.0000000

Set Lo G2 | G No | Yes | | | set Lo [ETIEMIRGIN G2 [ G5 |
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Establish a Review
Select Part —»=  Measurement |—| Conduct a —= Measurement —» Report or Send
Measurement Results
Reference Data

Establishing a reference with
the incremental datum (D1).

Zeroing the incremental datum

Presetting the incremental datum

The incremental datum (D1) can be used independent of the absolute
datum (DO) to perform measurements based on temporary references.

While the absolute datums of input channels are shared by all parts, the
values of incremental datums are unique to each part.

Step 1
Press the DO/D1 softkey to display the incremental datum (D1) in the
top right corner of the DRO screen if necessary.

Step 2
Press the desired dimension softkey to zero the incremental datum.

Step 1
Press the DO/D1 softkey to display the incremental datum (D1) in the
top right corner of the DRO screen if necessary.

Step 2
Press the Menu softkey, the Datum softkey, and the Preset softkey. Then
press the Dimension softkey of the dimension you wish to preset.

Current Value mm]|l1 Jpo

A 0.2560
B 0.0000
C 0.0000
D 0.0000

Select dimensions...[mm[L]ro

Preset dimension... [nm[LT Jro

wiglveh
ONwx

DO/D1 | Zero. | Set | Preset | Clear
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Clearing channel sets and
calibrations

Step 3
Use the Numeric Keypad to enter the reference value (preset) of the
incremental datum (D1).

Preset dimension...[nm]lL]ro] [Current Value mm][LL]Po

A 0.753 A 0.7530
B B 0.0000
C C 0.0000
D D 0.0000

| | [ [ View_ | in/mm | DO/D1| Set |[Menu_

The set values and full calibrations of all channels can be cleared using
the LCD ON/OFF key.

Step 1

Press the LCD ON/OFF key, then press the Clr Cal softkey. You will be
asked to confirm your intention. Press the Yes softkey to clear channel
sets and full calibrations.

Current Value mm[[0 Jeo] [Current Value mm]10 ]P0

A 01250 || A N 125
The display wall shut off in § secs. )

This will reset the cahbrations for
your input channels. Are you sure
you want to do this?

| V.11V | V.11V
D, Ok |5 st

Channel sets and full calibrations will be cleared, as indicated by the
empty circles at the right of the screen. However, the values will be
retained in the value data fields, and can be reactivated at any time by
pressing the Enter key.

Channel Set 1 mm]l0Jro] [Current Value mm]10 ]P0
- e 3o A 0.0000
i - | |B 00000
C 0.0000
D 0.0000

(W RS

mnonm

| T MG G2 [ G | [ View. [in/mm [D0/D1] Set |Menu.
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Clearing incremental datums

Incremental datum presets can be cleared, thereby making incremental
datum values equal to absolute datums, using the Datum menu.

Step 1

Press the Menu softkey, press the Datum softkey and then press Clear.

Current Value mm[1 Jro

A 0.1470
B 0.2530
C 0.0880
D 0.7450

Current Value mm[1 Jro

A 0.1470
B 0.2530
C 0.0880
D 0.7450

Current Value mm[1 Jro

A 0.1470
B 0.2530
C 0.0880
D 0.7450

View.. | infmm | D0/D1 | Set | Menu..

View... | in/mm |Datum..] Extra | Setup

DO/D1 | Zero.. | Set | Preset | Clear
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You will be asked to confirm your
intention.

Step 2
Press the Yes softkey to clear
incremental datums.

mmjl1 fpo

Current Value

Clear the incremental datums?

| V.VO

D 0.7450
No | Yes | [ |
Current Value mmji1 [P0

A 0.0000
B 0.0000
C 0.0000
D 0.0000

View.. | infmm | D0/D1 | Set | Menu..
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Establish a Review
Conduct a Report or Send
Select Part  —{ Measurement —» Measurement || Measurement — Results
Reference Data

Conducting a measurement

Manual measurements

Sequential measurements

When a part number is selected and a reference is established,
measurements can be conducted. Measurements can be conducted
manually, follow a sequence of steps shown on the screen, be based on
dynamic sampling or be semi-automated.

Probe a single point with one channel, or multiple points simultaneously
with multiple channels and press the Enter key to store the data.

The Gage-Chek can be configured in the Formula setup screen to direct
the user through a sequence of pre-defined measurements.

Typically a setup person will provide instructions describing how to
conduct the measurements. However, the Gage-Chek operation is
fundamentally the same for all sequential measurements.

Step 1

Probe the dimension underlined on the DRO screen and press the Enter
key to store the data. The underline will advance to highlight the next
dimension in the measurement sequence.

Current Value mm[l1i]ro] |Current Value mm]LL ] Po

A 1.0420 | A 1.0420
B B  -0.3850
C C
D D

View_. | in/mm | DO/D1 | Set [ Menu_ View_ | infmm [ DO/D1 | Set | Menu_

Step 2
Continue probing the underlined dimensions and pressing the Enter key
as described above.

When measurements specified for the part are complete, the Gage-Chek

will return to underline the first dimension in the series to indicate the
beginning of a new sequence.
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Dynamic measurements
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The Gage-Chek can be configured in the Formula setup screen to sample
input channels and retain the minimum and maximum values of all
samples.

1 h 1
In the example above, a shaft is measured for runout. The minimum
and maximum values are sampled as the shaft is turned. Typically a
setup person specifies dynamic measurements to evaluate rotational or
curved surfaces and will provide instructions describing how to conduct

the measurements. The Gage-Chek operation is essentially the same for
all dynamic measurements.

Step 1

Perform a dynamic reset by pressing the left Wide key (factory default),
or by highlighting RsetDyn in the Extra menu, and pressing the Enter
key. This clears old dynamic measurement data prior to a new
measurement.

Step 2

Position the probe(s) against the surface to be measured and repeatedly
rotate or move the surface slowly while observing the resulting dimension
value(s).

CAUTION
The part must be rotated or moved slowly to ensure that all points
on the surface are sampled.

Step 3
Repeat the rotation or movement until the dimension values that reflect
minimum or maximum values no longer change.

Step 4
Press the Enter key to store the measurement data.
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Semi-automated measurements

)

T

Load part; channels ready

Normally, measurements shown on the DRO screen are not stored in
the Gage-Chek database until the user presses the Enter key. However,
the Gage-Chek can be configured in the Formula setup screen to store
measurements automatically when the gage is loaded with a new part.

)
-

Gage down; channels measure Unload part; channels reset

In the example above, a sheet is measured to verify flatness. The
measurement is made and entered into the database when the gage is
lowered to position the channel probes against the sheet surface. The
channels are reset for a new measurement when the gage is lifted.
Typically, a setup person will provide instructions describing how to
load and unload the gage, and to confirm that the measurement was
conducted and the resulting data stored.

Select Part

-

Establish a Review
Measurement Mosauramant Measurement it
Reference Data

Reviewing the measurement

results

Measurement results can be displayed in graphs or in data tables using
the screens described earlier in this chapter. Please refer to these
descriptions of graph and data table screens for details.
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Establish a Review
Conduct a Report or Send
Select Part —»{ Measurement —» Measu | — Measurement —» Results
Reference Data
Printing reports Measurements results can be printed or transmitted to a computer. The

=

Report type

Current dimensions (Numeric display)

Graphs of dimension values
(SPC subgroups = 1)

Histograms of dimension values

(SPC subgroups = 1)

xbar chart of subgroup mean values

(SPC subgroups> 1)

r chart of subgroup range values

(SPC subgroups>1)

Current dimension values (Bar display)
Current dimension values (Dial display)

Data table multiple-dimensions
Data table single-dimensions

=
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data printed or transmitted is specified and formatted in the setup screens
described in Chapter 3: Setup.

Reports of current dimension values, stored measurement results or Gage-
Chek setup parameters can be printed by displaying the desired screen
and pressing the Print key. In some cases, the user will be prompted to
provide additional information.

NOTE
The Gage-Chek supports most HP printers that utilize the HP PCL
data format.

Report types, screens and user actions required for printing are listed in
the table shown below.

Screen User actions

DRO Press Print key

Graph... Press Print key

Histo... Press Print key

xbar chart Press Print key

r chart Press Print key

Bar... Press Print key

Dial... Press Print key

Data... Press Print key, respond to prompt
Data... Press dimension softkey, press Print key,

respond to prompt

NOTE

If printing large files, or printing on a slow printer generates printer
errors, increase the Parallel Retry number in the Parallel setup
screen. Refer to Chapter 3: Setup for details.
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Sending data to computers

Clearing stored measurement

results

A

Current dimension values, or a collection of stored dimension
measurement results can be transmitted to a computer using the Send
and SendRec functions in the Extra menu. Please refer to the Extra
menu descriptions provided earlier in this chapter for more details

regarding the Extra menu.

Sending current dimension
values

Press the Extra softkey, use the
cursor keys to highlight Send and
press the Enter key to send the
current dimension values to a
computer.

Sending stored measurement
results

Press the Extra softkey, use the
cursor keys to highlight SendRec
and press the Enter key to send a
file of stored measurement results

[Current Value

-

mmjl10 [pro

Cycle
DMS/DD
Hold

Part?
Rad/Dia
Recall
RsetDyn
Send

SendRec

wiglvsh .-

).7690
).0000
).0000
).0000

View... | in/mm [Datum_.

Extra | Setup

G Value

mm}]0_|po

Cycle
DMS/DD
Hold
Part?
Rad/Dia
Recall
RsetDyn
send
SendRec

Unw>§

).0000
).0000
).0000
).0000

View... | in/mm [Datum .

Extra | Setup

Stored measurement result data can be cleared for a single part, or for
all parts by pressing the LCD ON/OFF key.

CAUTION
Erased data cannot be restored.

Clearing data stored for a single
part

Select the desired part, press the
LCD ON/OFF key and press the
Clr Prt softkey to erase stored data
for the part.

Clearing data stored for all parts
Press the LCD ON/OFF key and
press the Clr All softkey to erase
stored data for all parts.

Current Value

mmjl0 |po

The display wall shut off in 6 secs.

|

IU

Cir Part] Cir Al |

(Y
D 9.000

[ ar cal
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6

Using WinWedge®

=

Connecting to a computer with

WinWedge®

>

This chapter explains how to send data to a computer running the
WinWedge® or SPC-IV® programs. A table of ASCII character codes
is also provided.

The Gage-Chek Rep Chars and Send Chars setup screens provide fields
for formatting data for transmission to computer programs such as
Microsoft® Excel®.  ASCII control characters can be inserted into
these fields to satisfy most data transfer requirements. However,
WinWedge® can be used for data transfers as well.

NOTE
ASCII characters are shown in a table at the end of this chapter.

Communication with acomputer running the WinWedge® program relies
on a serial RS-232 connection using a standard straight-through cable.
Instructions for connecting and testing a computer are provided in

Chapter 2: Installation.

WinWedge® sends data to a user defined application. In the following
example, WinWedge® is used to send data to Microsoft® Excel®.

Step 1
Double-click on the WinWedge® icon to launch the WinWedge
application.

NOTE
Use the Windows® Start menu to open WinWedge® if there is no
shortcut icon on the desktop.
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Step 2
Click on the Mode menu and choose Send Keystrokes To.

="} Software Wedge Setup [Untitled) _ (O] X]

v Send Keystrokes To...

DDE Server...

Step 3
Type EXCEL in the application title bar text box.

Playback Keystiokes To:

Application Title Bar Text
EXCEL| OK

Command Line

Cancel

In "Send Kepstrokes" mode, WinwWedae converts incoring seral data to
kepstrokes and sends these keystrokes to another application program.

The "pplication Title Bar Text'" and "Command Ling"" allow you ta
specify the application that is to receive all keystrokes from Winw/'edae.

Leave bath items blank to have WinwWedge send keystiokes to whatever
window has the input focus when seral data is received.

NOTE

Type the name of the application that will receive the Gage-Chek
data. This example uses a Microsoft® Excel® spreadsheet. Type the
application name in all upper case characters as shown.

NOTE
Leave the Command Line box blank.

Step 4
Click OK.
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Step 5

Click on the Port menu and choose Settings.

="} Software Wedge Setup [Untitled) Mi=] B3

File Mode | Eml' Define  Activate Help

Analyze. .. !

Beep On Input
Step 6
Enter the following settings:
Software Wedge Senal Port Settings
LConnector ~Baud Rate
COM2 — 110 2400 0K
COMA4 " 300 " 4800
COM5 n
COME " 600 = 9600 Cancel
COM7 1200 " 19200
COM8 T | f
— Parity ——— I_—gala Bits - — Stop Bits — — Flow Euntml—i
f* None ‘ " Five g il { NMone
('”
£l |l sl
" Even | @ Hardware
£ Mak || f“Seven | |2  Opto-RS ‘
" Space + Eight ' :
Buffer Size:
* Connector: COM 1 or COM2 (as connected)
e Baud rate: 9600
* Parity: None
¢ Data bits: 8
* Stop bits: 2
¢ Flow control: Hardware
e Buffersize: 512
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Step 7
Click OK.

Step 8
Click on the Define menu and choose Input Data Record Structure.

"} Software Wedge Setup [Untitled) =]

File Mode Port | Define Activate Help

Input Data Record Stucture...
Transzlation T able...
Serial Dutput Stings. ..

Step 9
Select Carriage Return or Cr Lf Received

End Of Record Event

Please select the event that will signal
the end of each senal input data record.

* Carnage Return or CiLf Received:

" Time Delay Between Records

{~ Fixed number of Bytes Received

Continue. .. £ Cancel

Step 10
Click on Continue.
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Step 11
Select Single field data records.

Input Record Stiucture

Please select the structure
of your input data records.

# Single field data records:

" Multiple delimited data fields
" Multiple fixed length data fields

Continue... é Cancel

Step 12
Click on continue.

Step 13
Select numeric from the filter list.

Input Record Definition E ditor

Becord Preamble Keystiokes 0K [!

Cancel

Keystroke List

Field Filter Field Postamble Keystrokes
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Step 14
Type {DOWN} in the Field Postamble Keystrokes textbox.

Input Record Definition E ditor

Becord Preamble Keystiokes 0K [!

Cancel

Keystroke List

Field Filter Field Postamble Keystrokes

1 oW

NOTE
c Leave the Record Preamble Keystrokes field blank.

Step 15
Click OK.

Step 16
Click on the Activate menu and choose Test Mode.

="} Software Wedge Setup [Untitled) M=l B3
File Mode Port Define [ Activate Help

Normal Mode g

Dizplay DTR Toggle Eutton
Minimize On Activation

The WinWedge® connection window appears.
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Preparing to send data to Steps 16 through 20 describe how to set up the Gage-Chek to send data
WinWedge® to WinWedge®.
Step 16 Current Value mm][0 Tpo
Press the Menu softkey. A 0 8 0 1 0
D 0.9620
Sen 17 View_ | in/fmm [ DO/D1 [ Set [Menu_
tep C | 5
Press the Setup softkey. A BV 0 8“"61:' 8
D 0.9620
Step 13 View |in/mm IDattm_! Extra | Setup
L. RS2 mmjl0 Jpo
Highlight RS-232. [ — )
Channels Word Len 8
Display gto_p Bits ;Il)dd
s [l 1
Rew Clers EoL Delay 0
Send Chars||Data Send
Parallel
RS232
Step 19 _l | l l
Enter the following RS-232 port |} 32 (o mr:ﬁi% —
settings. V\af'zrd Len 8
Baud: 9600 Diapiay~ [|Stop Bits 2
Word length: 8 Hot Keys [[F00Y, e Hord,
. BeporL EOC Delay 330
Stop bits: 2 g:EdChars EOL Delay 0
Parity: None Send Chars||Data Send
Data: Send. ggrzaggl
Step 20 None SN Report | Both |

Press the finish key twice.
The Gage-Chek is now set up to send data to the WinWedge® application.
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Sending data to WinWedge® Step 1 Current Value mm]10. ] Po

Press the Menu softkey. A 080 1 0
B 04170

L

D

0.2560
0.9620

View.. | injmm | DO/D1 | Set | Menu_

Step 2 Current Value mm]10_|Po

Press the Extra softkey. A 0 8 0 1 0
B 04170
C
D

0.2560
0.9620

;fiew_ |in/mm IDattm_l Extra | Setup

Highlight SendRec and press the N Vele no [ 110
Enter softkey. Respond to the S{gﬁm ).80 1 0

A
ify which old
recondsyonnishosend. || B [, D.4170
C
D

Step 3

o ) 2560
“.9620

View... | in/mm |Datum...| Extra | Setup

NOTE
c If no data appears in WinWedge® , verify that the RS-232 cable is
connected to the correct port (COM1 or COM2) of the computer.
Check that the port settings in the Gage-Chek match those of the
WinWedge® application.
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Using SPC-IV®

=

Connecting to a computer

using SPC-IV®

=

The Gage-Chek can be configured to send data to a computer running
the SPC-IV® program.

Communication with a computer running the SPC-IV® program relies
on a serial RS-232 connection using a standard straight-through cable.
Instructions for connecting and testing a computer are provided in

Chapter 2: Installation.

NOTE
SPC-IV® must have the gage control module installed to receive
data from the Gage-Chek.

Steps 1 through 14 describe how to set up SPC-IV® to receive data from
the Gage-Chek.

Step 1
Double-click on the SPC-IV®icon.

NOTE
Use the Windows Start menu to open SPC -IV® if there is no shortcut
icon on the desktop.

Step 2
Click on the File menu and select Open... |!§ Ctl+F12

New.

Access Control...

Sucht | rail

Prink
Printer Setup...
Fage Setup...

Multi-Chart Print

Exit Alt+F4
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Step 3
Click on Create Data Set.
Layouts:
Standard Vanables [Spreadsheet | Create Data Set
Standard Attributes (Spreadsheet) —
Close |
Edit Layout. .. |
Add New Layout.. |
Copy Layout... |
= Delet Layout |
Step 4
Click on the gage cursor icon.
flo £ Chat Dua Oolors indow Heo
5 [ S i 27 [ [
x|
DATE TIME DATAT DATA2 DATA3 DATA4 COMMENTS =
[
Ay o
Lina 1. Growp 1

6-10



Gage-Chek® User’s Guide

Communication Settings

:][E Options... ,L

Settings... I

;'l ¥ Send Button

Remave Characters E

lgnore First |D Etharamrsm‘lmt\fa{ue

;-][ “Options...

Settings. ..

7| :

jl ¥ Send Button

Step 5
Click Options.
Gage Options
Interface: | Generic/Universal
Port: COM1:3600.n.8.1
Slot: [Direct -
Gage: ||'-; eneric/Universal
VYalue: |I’urmnr Reading Ll]
Step 6
Enter O in the Ignore First text box
and click OK.
Step 7
Click on Settings.
Gage Options
Interface: | Generic/Universal
Port: COM1:9600.n.8.1
Slot: [Direct
Gage: |I'-: eneric/Universal
Value: |I’urmnr Reading Ll]

Match the communications settings shown below:

- Baud Rate Baud rate: 9600

~110 300 600 1200 Data b.its: 8

(2400 (4800 & 9600 ¢ 19200 Stop bits: 2
: : = : Parity: None
i o Bits Flow Control: Hardware

(g in L= L 2 | Port: COM 1 or COM 2 (as connected)
[~ Parity ~ Elow Control Post Sten 8

— e

&N p

C0d [comi: =] | Click OK.

 Even

" Mark -“l

" Space — A
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Step 9
Click Save.
Choose predefined l j|

Gage Ophtions

Interface: [C ic/Universal

Port: COM1:9600,n.8.2.h

Slot: [ Direct

Gage: | Genernc/Universal

Yalue: | Current Reading _:Jl

Cursor Options

Column(s}:

Start at Bow:

Put Date in col:

Put Time in col: [TIME | | 64 Gage Library
W1.34 (0
oep 1
Enter the desired s
name.. Definition Name:
|spc-iv-demo |
Step 11

Click OK. _ Cancel |
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Step 12
Set the following Cursor Options:
* Select Data 1 in the columns list

¢ Enter 3 in the Start at Row text box

~ Cursor Options

Column(s): DATE -
TIME —
DATA2
DATA3 i
DATA4 x
Start at Bow: l3 ‘%
Put Date in col: DATE j
Put Time in col: | TIME |

Step 13
Click OK.
Choose predefined: lspc-iv-demu ﬂ‘
Gage Options
Interface: | Generic/Universal ~|  Options. .
Poit: COM1:9600,n.8.2.h Seltings. ..
Slot: | Direct jl
Gage: Generic/Universal jl ¥ Send Button
Value: | Current Reading =
Cursor Options
LColumn(s): [T)R\ITIE -
ST T— _ Cancel |
i e
Start at Row: D@
Put Date in col: [DATE =]
Put Time in col: | TIME l" Q4 Gage Library
1.34 (010
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Step 14
Adjust the Data column width if necessary to view the data.
» Highlight the desired data column (for example, data 1)
* Click on the Edit menu, and select column format.
e Select Numeric in the column type section.
* Enter 16 (or other desired character width) in the width text box.
* Click OK.
B Ed Chot Dda loors Wodow Hep .
[El: ] [ P [0 el P
oare | e ko | OATR> | N[ - COMENT S
B
| 0B-02-01|15:05 48 Title: [nmm ]
ocrazon |16 00 1 B ColmaTie= '
= C Chaactes Dot
| G Mmerid (" Time
: Widthe 16
[ Decimal Placas: 4
= S oremm S 5
= % Anolpsis/Chast Fomat Options S
A _. ! Data Enty... I d
Line 1. Goup |
Preparing to send data to Steps 15 through 19 describe how to set up the Gage-Chek to send data
SPC-1V® to SPC-IV®.
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Step 15 Current Value  [mm[I2]ro

Press the Menu key. A 080 1 0

B 04170
C 02560
D 09620

View [ injmm | DO/o1 | Set [ Mem_
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Sending data from the Gage-
Chek to SPC-IV®

Step 16
Press the Setup soft key.

Step 17
Highlight RS-232.

Step 18

Enter the following RS-232 port
settings.

Baud: 9600

Word length: 8

Stop bits: 2

Parity: None

Data: Send

Step 19

Current Value mm]|0 Jro

A 0.8010
B 04170
C 0.2560
D 0.9620

iﬁew_ |in/mm IDattm_! Extra | Setup

RS2 mm[10 |po

[ =~ ](Baud 38400
Word Len 8

&hsa';am“ Stop Bits 1

Hof Igeys Parity Odd

Report Handshake Hard.

Rep Chars ||EQC Delay 330

Send EOL Delay 0

Send Chars||Data Send

Parallel

R5232

.

RS2 mmjl0 |po

[ =~ (Baud 9600
Word Len 8

&hsa';am“ Stop Bits 2

Hot Keys ||Parity None

Report ¥ Handshake Hard.

Rep Chars ||EQC Delay 330

Send EOL Delay 0

Send Chars||Data Send

Parallel

RS232

L ~
None SN Report | Both |

Press the Finish key twice. The Gage-Chek is now set up to send data to

the SPC-IV® application.

Step 1
Press the Menu softkey.

Current Value mm[10_ [po

A 0.8010
B 04170
C 0.2560
D 0.9620

View.. | injmm | DO/D1 | Set | Menu_
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Printing reports

6-16

=

Step 2
Press the Extra softkey.

Step 3

Highlight SendRec and press the
Enter softkey. Respond to the
screen prompt to specify which
records you wish to send.

NOTE

ifiew_ |in/mm |Dattm_l Extra | Setup

Current Value mm[[0_[ro

A [.)8010
B [5.)4170
C
D

o ) 2560
“.9620

View... | in/mm |Datum...| Extra | Setup

If no data appears in SPC-IV®, verify that the RS-232 cable is
connected to the correct port (COM1 or COM2) of the computer.
Check that the port settings on the Gage-Chek match those of the

SPC-IV® application.

Instructions for connecting and testing a printer are provided in

Chapter 2: Installation.

Instructions for formatting reports are included in Chapter 3: Setup.

Instructions for printing reports are included in Chapter 5: Operation.
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ASCII codes

The table shown on the next page lists ASCII codes that can be used to
format data for printed reports and data transmissions to a computer.

Insert the desired ASCII character codes in the Rep Chars or Send Chars
setup screen. For example, use ASCII character codes to insert a line
feed and carriage return command as shown here.

Rep mm[10 Jro] [Send Chars mm] 0] Po
[ - 1[Pre Liqe [ - 1(Pre Send
8,’-‘5:,';3":" :rOeStFI:;Irrrl: 10 13 gihg;an:b :ro;tLgle‘gld 10 13
Hot Keys gost FDgrm ;g Hot Keys Post Label 32
Report ost Lumen Report Pre Dimen
Post Units 32 Post Dimen 32

Rep Rep Chars :
Send Send Pre Units
Send Chars Send Chars||Post Units 32
Parallel Parallel
R5232 R5232

~— ~—

L i L

In the example Rep Chars screen shown above, ASCII character codes
10 (line feed) and 13 (carriage return) are included in the post line field.
This instructs a printer to perform a line feed and carriage return after
each line of print.

Use the decimal key on the numeric keypad to space ascii character

codes in the fields. The Gage-Chek does not recognize multiple unspaced
ASCII codes.

6-17



Chapter 6

Communication

ASCIl Codes
8 backspace 46 . 84 T
9 horizontal tab a7 |/ 8 U
10  line feed 48 0 86 V
11 vertical tab 49 1 87 W
12 form feed 50 2 g8 X
13  carriage return 51 3 89 Y
14 so 52 4 90 Z
15 si 53 5 91 [
16 dle 54 6 92 \
17  dd 55 7 93 ]
18 dc2 56 8 94 ~
19 dc3 57 9 95 _
20 dcd 58 : 9%
21 nak 59 ) 97 a
22 syn 60 < 98 b
23 etb 61 = 99 <«
24  can 62 > 100 d
25 em 63 ? 101 e
26  sub 64 @ 102 f
27  esc 65 A 103 g
28 fs 66 B 104 h
29 gs 67 C 105 i
30 s 68 D 106 |
31 wus 69 E 107 k
32 space 70 F 108 |
33 1 71 G 109 m
34 " 72 H 110 n
35 # 73 | 11 Q
36 $ 74 J 112 p
37 % 75 K 113 q
38 & 76 L 114 r
39 77 M 115 s
40 ( 78 N 116 t
a1 ) 79 O 117 u
42 * 80 P 118 v
43 + 81 Q 119 w
44 comma () 8 R 120 X
45 - 83 S 121y
122 =z
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Controlling the Gage-Chek Nearly all Gage-Chek functions can be controlled over an RS-232
using ASCII command codes connection using the ASCII command codes shown in the table below.

Command code

@E
@F
@C
@Q
@Uu
@D
@L
@R
@P
@W1
@W2
@S1
@S2
@S3
@S54
@S5
@Dl
@D2
@D3
@D4
@0to @9, @-, @+, @.
zero all

Gage-Chek function

Enter

Finish

Cancel

Quit

Up Arrow

Down Arrow

Left Arrow

Right Arrow

Print

The left most "wide" key
The right most "wide" key
Soft key #1

Soft key #2

Soft key #3

Soft key #4

Soft key #5

Dimension key #1
Dimension key #2
Dimension key #3
Dimension key #4
Numeric keys

Zeros all incremental datums

Commands can be transmitted from a file, or keyed in manually using
Windows Hyperterminal or equivalent communications software. The
use of Hyperterminal is explained later in this section.

Use a carriage return or line feed to separate commands included in

command strings.
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Using Hyperterminal

6-20

Hyperterminal can easily be configured to transfer data between the
Gage-Chek and your Windows computer using the RS-232 serial port.

Communication with acomputer running Hyperterminal relies on a serial
RS-232 connection between the Gage-Chek and your computer using a
standard straight-through cable. Instructions for connecting and testing
a computer are provided in Chapter 2: Installation.

Connecting to a computer using Hyperterminal
Step 1
Launch the Hyperterminal application by double-clicking the
Hyperterminal icon or by clicking the following sequence:
* Start button
* Programs
* Accessories
* Communications
* Hyperterminal

Step 2 Connection Description 2=l
Enter the desired connection name % _

into the Connection Description R

dialog box and click OK. Erter a nams and choose an fcon or the connection

Mame:
Gage-Chek connection

lcan:

Step 3
Select the desired serial port and
click OK.

Enter detailz for the phone number that you want ta dial:

Country/region: IUnited States of Armerica (1] j

Area code: 603

Fhane number: I

Cormect using: ETTTR - |

ak ‘EI Cancel |
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Step 4 com Properies 21x
Enter the port settings shown below P seting: |
and click OK.
Bits per second: | 9600 ‘I
Bits/second: 9600 B —
Data bits: 8 '
Parity: None ] Hone |
Stop bits: 2 B

Flow control: Hardware

Flovs control: | [gEEREIE

Restore Defaults
0K [ I Cancel I Ly |

Step 5 |Gage-Chek connection Properties 21|
Click on the File menu and then ComeatTo. Setings |

o . . Function, amow, and cfrl keys act as
Clle Propertles tO dlsplay the ’VF Teminal keys © wWindows keys
Properties dialog box. Click on the

. . Backspace key sends
Settings tab and configure the {r-‘ CUkH © Del € Chih, Space, CrieH

settings as shown below. Emulaion

Auto detect ‘I Termminal Setup.
Telnet terminal 1D: ANSI
Backscroll buffer lines: |500 3:

™ Play sound when connecting or disconnecting

Input Translation. ASCI Setup...

Cancel
Function, arrow and cut keys act as: Terminal
Backspace key sends: Ctrl + H
Emulation: Auto detect
Telnet terminal ID: ANSI
Backscroll buffer lines: 500
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Step 6 2x]
Click on the ASCII button and ~ ASCH Sending
COIlflgure the ASCII Setup as [~ Send line ends with line feeds
shown below and click OK. ¥ Echa typed characters locally
Line delay: ID millizeconds.
CheCk Only the fOllOWlng bOXCS: Character delay: ID millizecands.
 Echo typed characters locally
* Upend line feeds to incoming _ Al e
hne ends Vv &ppend line feeds ta incarming line ends
° Wrap lines that exceed [ Force incoming data to 7-hit ASCI
termmal Wlth [V wiap lines that exceed terminal width
Step 7 Ok [ Cancel

Click OK in the Properties dialog
box to return to the main Hyperterminal screen.

Step 8
Click the File menu and then click Save. The Hyperterminal program is
now ready to exchange data with the Gage-Chek.

Preparing the Gage-Chek to exchange serial data
Step 9 Current Value mm]|0 [po

Press the Menu softkey. A 0 8 0 1 0
B 04170
C
D

0.2560
0.9620

View.. | injmm | DO/D1 | Set | Menu_
Step 10 Current Value mmjl0 Jpo

Press the Setup softkey. A 080 1 0
B 04170
C 0.2560
D 0.9620

;ﬁew_ |in/mm IDatu'n_! Extra | Setup
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Step 11
Highlight the RS-232 menu item.

Step 12
Enter the following RS-232 port
settings.

Baud: 9600

Word length: 8

Stop bits: 2

Parity: None

Data: Send
Step 20

[RS232 0 (8
[ =~ (Baud 38400
Word Len 8

g‘arl'a"EB Stop Bits 1

Hosf Iz[eys Panity Odd
Report Handshake Hard.
Rep Chars EQC DE'EY 330
Send EOL Delay [1]
Send Chars||Data Send
Parallel

R5232

= a2 i

[R5232 I (£8
[ =~ (Baud 9600

Word Len 8

g‘arl'a"EB Stop Bits 2
Hosf Ee : Panity Mone
Report ¥ Handshake Hard.
Rep Chars EQC DE'EY 330
Send EOL Delay 0
Send Chars||Data Send
Parallel

R5232

Tone TR Revort [ Both |

Press the Finish key twice. The Gage-Chek is now setup to send data to
and receive data from the Hyperterminal application.
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Problem solving

7

The Gage-Chek is based on a hardware platform common to the
Metronics QC100 and QC200 products. Years of continuous
improvement of this hardware have resulted in extremely reliable
operation and few, if any hardware problems. Problems experienced
with the operation of the Gage-Chek are likely to be the result of printer
or cable incompatibilities, configuration or setup errors or encoder/
transducer incompatibilities or malfunctions.

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. Since most problems
experienced in the field will have simple causes, and equally simple
solutions, substantial time and expense can be saved by performing
some straightforward troubleshooting of configuration settings and
hardware connections prior to calling the distributor or factory for
assistance.

Parallel printer
compatible and
properly

- configured?
Power properly LCD brightness Chanrr;elelrr;puts Dimension
connected and —P»{ and backlighting —» properly —— formulas
. connected and
applied? OK? correct?
cofigured? -
Serial port and
computer
Power LCD screen Input devices Dimensions properly

configured?

Reports &
communication

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 necessary product information listed at the end of this chapter,
and your list of troubleshooting steps, and contact your distributor for
assistance.
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Symptoms with probable causes and solutions

LCD screen image is not
visible

Dashes are shown across the
LCD screen

Dimension values shown on the
LCD are incorrect

Some common problem symptoms are listed in the following pages with
probable causes and solutions.

Power is not applied to the Gage-Chek

1) Activate the main power source

2) Connect the power cord or turn the power ON
3) Replace the fuse

LCD ON/OFF toggle switch is in the OFF mode
1) Press the LCD ON/OFF switch to toggle the LCD ON

LCD contrast or backlighting is out of adjustment
1) Perform the LCD parameter reset

* Turn the power OFF

* Press and hold the O numeric keypad key and

* Turn the power back ON while continuing to hold the
numeric 0 key down until a beep is heard

* Release the 0 numeric keypad key

* Press the left-most softkey

The LCD contrast and backlighting parameters will be reset to
factory defaults.

The wrong encoder or transducer is connected
1) Connect the input device specified in the Channels setup screen

The Channels setup screen specifies the wrong input device
1) Change the Channels setup screen parameters to reflect the
correct input device.

The channel encoder or transducer is not connected or is malfunctioning
1) Connect the input device cable firmly to the Gage-Chek
2) Replace the input device

The Channels setup screen specifies the wrong input device resolution
1) Specify the correct resolution

The wrong input device interpolation is specified in the Channels setup
screen
1) Specify the correct interpolation
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Reports are not printed or are

not completed

Reports are printed incorrectly

Data cannot be transmitted to a
computer

The wrong input device count polarity is specified in the Channels setup
screen
1) Specify the correct count polarity

The wrong encoder or transducer is connected
1) Connect the input device specified in the Channels setup screen

The wrong in/mm units of measure is specified
1) Specify the correct units of measure

The wrong Rad/Diam measurement type is specified
1) Specify the correct Rad/Diam measurement type

The dimension formula specifies the wrong calculation
1) Correct the dimension formula in the Formula setup screen

The printer is not supported by the Gage-Chek
1) The supported printer is:

» HP printer using the HP PCL data format

The printer is slow
1) Increase the Parallel Retries field of the Parallel setup screen

The parallel printer cable is not firmly connected or is damaged
1) Connect or replace the parallel printer cable

The parallel port configuration is incorrect
1) Correct the parallel port configuration in the Parallel setup screen

The wrong report configurations are specified in the Report setup screen
1) Correct the report configurations

The wrong control character configurations are specified in the Rep
Chars setup screen
1) Correct the control character configurations

The wrong serial cable (or no cable) is connected between the computer

and the Gage-Chek

1) Connect the computer to the Gage-Chek using a standard
straight-through RS-232 serial cable
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Corrupted database or
configuration files

The wrong computer serial port is used
1) Connect the serial cable to the serial port specified by the
computer port settings

The wrong RS-232 port configurations are specified in the Send setup

screen

1) Correct the RS-232 port configurations to reflect the computer’s
serial port configuration settings

The wrong control character configurations are specified in the Send
Chars setup screen
1) Correct the control character configurations to reflect

the requirements of the receiving software

Power transients can corrupt the contents of the Gage-Chek memory

1) Install an industrial-quality power line filter. Also verify that other
equipment connected to the Gage-Chek such as printers and
computers are connected to power line filters as well.

Getting help from your distributor

Performing the simple troubleshooting listed on the previous pages solves
most problems experienced with the Gage-Chek. If, after performing
this troubleshooting, a problem persists, follow the steps listed below
and contact your distributor for assistance.

1) Be prepared to discuss your list of troubleshooting steps
2) Gather the following Gage-Chek information:

* Model number

e Serial number

* Approximate purchase date

* Software version number from front of User’s Guide
3) List the input device type and input device characteristics such as

resolution and interpolation value.
4) Printout of the Gage-Chek configuration settings

» Navigate to the Setup menu

* Press the Print key



Reference

This chapter contains technical information regarding:
* Output relay contact specifications
* SPC formulas used by the Gage-Chek
* Gage-Chek product specifications

Output relay contact specifications

The table shown below lists the electrical specifications of the output
relay contacts that are controlled by formulas created in the Formula set

up screen.

CONTACT RATINGS
Switching Voltage Max DC/Peak AC Resist. Volts 100
Switching Current Max DC/Peak AC Resist. Amps 025
Carry Current Max DC/Peak AC Resist. Amps 0.5
Contact Rating Max DC/Peak AC Resist. Watts 3
Life Expectancy-Typical Signal Level 1.0V,10mA x 10° Ops. 100
Static Contact Resistance 50m Q
(max. init,) V, 10mA 0.200
Dynamic Contact 0.5V, 50mA Q NA
Resistance (max. init.) at 100 Hz, 1.5 msec
RELAY SPECIFICATIONS
Insulation Resistance Between all Isolated Pins
(minimurm) at 100V, 25°C, 40% RH Q 10
Dielectric Strength Between Contacts VDC/peak AC 250
(minimum) Contacts to Shield VDC/peak AC 1500

Contacts/Shield to Coil | VDC/peak AC e
Operate Time - including At Nominal Coil Voltage,
bounce - Typical 30 Hz Square Wave msec. L0
Release Time - Typical No Suppression msec. 10

Diode Suppression msec. 15
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SPC formulas used in the Gage-Chek

Xbar (X)
Xbar is the mean (average) of the samples that makes up each subgroup.
The Xbar chart is a graph of the Xbars of all complete subgroups.

Xdoublebar (X)

Xdoublebar is the mean of all the Xbars and is equal to the mean of all
the samples (except those of an incomplete subgroup). Itis only updated
when the recalc function is used in the SPC setup page to recalculate
xbar UCL and LCL.

r
ris the range of a subgroup (max of subgroup minus min of subgroup).
The r chart is a graph of the ranges of all complete subgroups.

UCL and LCL

The Upper Control Limit (UCL) and Lower Control Limit (LCL) are
horizontal lines in the Xbar chart, representing the likely limits of the
values of the Xbar of future subgroups. The values of these limits may
be entered by the user, or if there is sufficient data, the system can
calculate values for UCL and LCL:

The value of the UCL of the Xbar chart is:
Xdoublebar + A2 times Rbar

The value of the LCL of the Xbar chart is:
Xdoublebar — A2 times Rbar

A2 is a factor that depends on the size of the subgroup. Refer to the
factor table at the end of this discussion.

The Upper Control Limit (UCL) and Lower Control Limit (LCL) are
horizontal lines also found in the R chart, representing the likely limits
of the values of the R. These may be entered by the user or calculated
by the system:

The value of the UCL of the R chart is:
D4 times Rbar

The value of the LCL of the R chart is:
D3 times Rbar

D3 and D4 are factors that depend on the size of the subgroup. Refer to
the factor table at the end of this discussion.
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The statistics display (in the View display when only one dimension is
shown) shows a list of values on the right. These values are statistics
that are derived from all the samples taken so far. These are calculated
as follows:

rbar (F)
rbar is the average of the ranges of all the completed subgroups

Mean
Mean is the average of all the samples. It is the same as Xdoublebar
except that it includes the samples of any incomplete subgroup.

Max
Max is the Maximum value of all the samples taken so far.

Min
Min is the Minimum value of all the samples taken so far.

Range
Range is the overall range (Max — Min) of all the samples taken so far.

(o
Sigma (O) is the standard deviation of all the samples taken so far. The
formula for sigma is:

o= Z(Xi - mean)z
\J -1

6 Sigma is 6 times the standard deviation

Cp
Cp is a capability index. The formula for Cp is:

Cp = (USL - LSL)/ 6 sigma

USL and LSL

USL and LSL are the max and min tolerance values. They stand for
Upper and Lower Specification limits. In this system, the sigma in the
denominator is not an estimate based on Sigmabar (the average sigma).
This system does not calculate sigma for each subgroup. The sigma for
all samples is used instead.
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CpK

CpK is another capability index. The formula for CpK is:

CpK = Minimum of (USL - X, X - LSL)/ 3 sigma

Factor table

Subgroup size | 2 3 4 5 6 & 8 9 10
A2 1.88(1.02|0.73|0.58(0.48(0.42 |0.37[0.34|0.31
D3 0 0 0 0 0 0.08/0.14/0.180.22
D4 3.271257(2.2812.11(2.00]/1.92|1.86]|1.82|1.78




Gage-Chek® User’s Guide

Gage-Chek product specifications

A

Electrical

Input Voltage Range: 85 VAC to 264 VAC. 1.0 Amp maximum
(Auto switchable)

Fuse: 1.6 Amp 250V Slow Blow 5X20mm

Input Frequency: 43Hz to 63Hz

CAUTION

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

Environmental Conditions

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

Humidity: 90%rh

Altitude: 2000 meters

Installation: Category: 1I

Dimensions

Enclosure (WxHxD): 11.5” X 7.5” X 2.75”

Base (WxHxD): 10" X 27X 7.8

Enclosure weight: 3.5 1bs.

Base weight: 7 Ibs.

LCD

Size/color: 5.7 inch Color

Display digit size: 0.5 inch

Resolution: 0.000004 inch or 0.0001 mm
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Index

Symbols
3-wire adapters 2-3

A

About screen 3-10

Absolute datum (D0) 5-23

Absolute values 4-24

Accessing the setup menu 3-3

Addition 4-17

Alert 3-23

All (records to print) 3-55

Allow full calibrations 3-81

Alpha characters 3-30

Alpha entries 3-5

Alpha entry screen 3-31

Altitude 8-5

Anatomy of a formula 4-3

And (logical condition) 4-26

Angular 3-41

Angular display resolution 3-15

Apply All softkey 3-8

Applying a dimension’s parameters to all
dimension 3-8

Arithmetic evaluation 4-20

Arithmetic operators 4-20

ASCIl command codes 6-19

ASCIl code 4-48

ASCIl codes 3-56, 3-58, 6-17

ASCII control characters 6-1

ASCII softkey 4-48

Ask function 4-51

Assembling the mounting stand 2-2

Assigning hot keys 3-45

Assistance 7-1, 7-4

Audio alert 3-23

Auto function 3-49
Auto send record 3-57
Automation 4-38
Average count 3-82

Backlight 3-78
Backlighting 7-2

Backup battery 3-2

Bar 3-43

Bar 1-2, 3-17

Bar and dial screens 5-5, 5-9
Bar display type 3-43

Bar graph max 3-19

Bar graph min 3-19

Bar orientation 3-42
Base 8-5

Battery 3-2

Baud rate 3-61, 6-3, 6-11
Buffer size 6-3

C

Calculate a dimension 3-16
Calibrate channels screens 5-16
Calibrating a channel 5-24
Calibration 3-79

Calibration points required 3-81
Calibrations 5-16, 5-27

Calling the distributor 7-1
Cancel 5-3

Cancel key 3-5

Index-1



Index

Case 3-31, 4-26
Causes (of problems) 7-2
Channel input device 2-4, 3-33
Channel inputs 4-3
Channel references 4-16, 4-18
Channel screen for encoders 3-33
Channel screen for transducers 3-38
Channel set screens 5-15
Channels 1-1, 3-10
Channels screen 3-33
Channels setup 7-2
Chart 3-27, 3-28
Choosing a delay parameter 4-42
Clear 3-49
Clear all 3-84
Clear all incremental datums 5-18
Clear menu function 5-18
Clear part 3-84
Clearing channel sets and calibrations 5-27
Clearing data 3-84
Clearing data stored for a single part 5-33
Clearing data stored for all parts 5-33
Clearing incremental datums 5-28
Clearing stored measurement results 5-33
Clock screen 3-75
Color LCD 1-2
Colors 3-17, 3-43
Columns per page 3-54
COM 1 6-11
COM 2 6-11
Command codes 6-19
Command keys 1-3, 5-2, 5-3
Commas 4-21
Communication 6-1
Communication attempts 3-60
Communication from computer
to gage-chek 2-11
Communication from the gage-chek
to computer 2-10
Communication with a computer or serial
printer 3-61
Comparisons 4-26
Complex formulas 4-5

Index-2

Components 2-2
Computer 2-9, 3-61, 6-1
Conducting a measurement 5-29
Configuration 3-1
Configuration files 7-4
Connecting a computer 2-9
Connecting a printer 2-7
Connecting channel input devices 2-4
Connecting the optional foot switch
and remote key 2-5
Connecting to a computer using
Hyperterminal 6-20
Connecting to a computer using SPC-IV® 6-9
Connecting to a computer with
WinWedge® 6-1
Connections 2-3
Connector 2-4, 6-3
Constants 4-19
Constructing and modifying formulas 4-8
Constructing formulas 4-4
Specifications 8-1
Continuous cycling of the trip function 4-41
Continuous samples to a computer 4-43
Continuous sampling on and off 4-43
Control characters 6-1
Control limit 3-24, 8-2
Controlling the gage-chek using
ASCIl command codes 6-19
Copying dimension parameters 3-12
Correction coefficients 3-64
Corrupted database or configuration files 7-4
Count offset 3-36
Cp 8-3
Cpk 8-4
Current angular 3-41
Cursor keys 1-3, 3-3, 5-2, 5-3
Cycle 3-49, 5-19
Cycling of the Trip function 4-41
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D

DO/D1 3-49

DO/D1 menu item 5-14

Dashes shown across the LCD screen 7-2
Data 3-60, 3-63

Data bits 6-3, 6-11

Data cannot be transmitted to a computer 7-3
Data entry message 3-80

Data files 3-57

Data format 2-7

Data lookup function 4-31

Data screens 5-5, 5-10, 5-13

Data transfer requirements 6-1

Data view 5-4

Data-backup battery 3-2

Database or configuration files 7-4
Date and time 3-75

Datum (D0O) 5-23

Define and display dimensions 3-16
Delay 4-39, 4-42

Delay parameter 4-42

Deleting formula elements 4-5
Deleting numbers and alpha entries 3-5
Device parameters 3-33

Device count 7-3

Device count polarity 7-3

Device interfaces 2-4

Dial 1-2, 3-17, 3-43

Dial screens 5-5, 5-9

Diameter 3-13

Diameter symbol 3-13

Digit size 8-5

Digital readout 1-1

Dimension data screens 5-10, 5-13
Dimension histogram screen 5-8
Dimension labels 3-11, 3-53, 3-57, 4-3
Dimension parameter 3-8

Dimension r charts 5-12

Dimension references 4-16, 4-18
Dimension softkeys 1-3, 3-4, 3-45, 5-2, 5-5
Dimension tolerance test 4-45
Dimension units 3-53, 3-57

Dimension value graph screen 5-6

Dimension values shown on the LCD are
incorrect 7-2

Dimension xbar charts 5-10

Dimensions 8-5

Dimensions screen 3-11

Display digit size 8-5

Display format 3-13

Display parameters 3-41

Display resolution 3-13, 3-14

Displayed numbers 3-14

Displaying and inserting formula functions 4-6

Divider lines 3-53

Division 4-17

Dms 3-41

Dms/dd 3-50, 5-19

DRO screen 5-4

DRO screen 5-5, 5-6

Dynamic maximum 4-35

Dynamic measurements 4-35, 5-30

Dynamic minimum 4-35

Dynamic reset 4-37

E

Electrical 8-5

Electrical machinery 2-3

Electrical wiring and connections 2-3
Enclosure 8-5

Encoder 2-4, 3-33, 3-79, 7-2
Encoder reference marks 3-35

End of character delay 3-62

End of line delay 3-62

Enter 5-3

Enter key 3-7

Entering numbers 3-5

Entering softkey choices 3-6
Entering the supervisor password 3-9
Environmental conditions 8-5

EOC delay 3-62

EOL delay 3-62

Erased data 5-33

Error correction 3-64, 3-73

Index-3
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Errors 3-36 G
Establishing a measurement reference 5-23
Establishing a reference with the Gage-chek product specifications 8-5

absolute datum 5-23 Gain and offset 3-40
Establishing a reference with the Getting help from your distributor 7-4

incremental datum 5-26 Graph pts 3-25
Excel® (Microsoft) 6-1 Graph screen 5-5, 5-6
Exponentiation 4-20 Graph views 5-4
Extra menu 5-5, 5-19 Graphs 1-2

Ground 2-3
Grouped terms 4-20

F
Fail 3-17 H
Fail function 4-45
Failed, warning and passed colors 3-43 Handshaking 3-62
Field post 6-6 Hard stop machine zero 3-35
Files 3-57 Header labels 3-29
Filter 6-5, 7-4 Header screen 3-29
Finish 5-3 Help 7-4
Finish key 3-8 Help from your distributor 7-4
Fixtured gage system 1-1 High limit 3-19
Flow control 6-3, 6-11 H!gh warning 3-19
Footswitch 2-5, 3-45 Histogram screen 5-8
Footswitch connector 1-3 Histograms 1-2
Formats screen 3-13 Hold 3-48, 3-50, 5-19
Formula 7-3 Hold all 3-50
Formula concepts 4-3 Hot keys screen 3-44
Formula functions 4-6, 4-7, 4-15 HP™ printers 2-7, 3-56
Formula screen 3-16 Hp pcl data format 2-7, 3-56
Formula setup screen 4-4 Humidity 8-5
Formulas 1-1, 3-16, 4-1 Hyperterminal 6-19, 6-20

Frequency 8-5
Front panel keys 1-2, 5-2 |
Front panel keys and LCD screens 5-2

Full calibrations 3-81, 5-16 If function 4-27

Function types 3-47 In/mm 3-50

Functions 3-16 In/mm menu item 5-14

Fuse 7-2, 8-5 Incremental datum (D1). 5-26

Index (dimension list) 4-31
Input channels 1-1, 3-10
Input device 2-4, 7-2

Index-4
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Input frequency (line) 8-5
Input voltage range (line) 8-5
Installation 2-1

Integer 4-25

Interface screens 1-2
Interfaces 2-4

Interpolation 3-37, 7-2
Inverse trig functions 4-24

K

Key delay 3-79
Keypad 3-45, 5-3
Keys 1-2, 3-44
Keystrokes 6-6

L

Labeling dimensions 3-12
Labels 3-11

Language 3-10

LCD 1-2, 8-5

LCD contrast or backlighting 7-2
LCD on/off 1-3, 5-2, 7-2

LCD on/off key 5-3

LCD screen image is not visible 7-2
LCD screens and menus 5-6

Lcl 3-26, 3-27, 3-29, 8-2

LEC 3-73

Lightning 2-3

Limit 3-18, 3-19

Linear 3-41

Linear display resolution 3-15
Linear error correction 3-73
Lines per page 3-54

List softkey 3-35

List index 4-31

Location and mounting 2-3
Logic 3-16

Logical operations and comparisons 4-26
Long formulas 4-5

Lookup function 4-31

Low limit 3-19

Low warning 3-19

Lower control limit 8-2
Lower specification limit 8-3
Lower warning 3-29

LVDT average count 3-82

M

M.Z. (machine zero) cnts 3-36
Machine zero 3-35

Manual measurements 5-29
Math 3-16

Math functions 1-1

Max 8-3

Max functions 4-29

Max/Min 3-17

Mean 8-3

Measurement 5-29
Measurement automation 4-38
Measurement processes 5-21
Measurement reference 5-23
Measurement resolution 3-15
Measurement results 5-31, 5-33
Memory 7-4

Memory allocations 3-32
Memory screen 3-32

Menu screens 5-17

Message 4-48

Microsoft® Excel® 6-1

Min 3-17, 8-3

Min and max functions 4-29
Misc screen 3-77

Mismatch error 4-17

Mixing units of measure 4-17
Modifying formulas 4-8
Modulo function 4-25
Mounting 2-3

Mounting stand 2-2
Multiplication 4-17
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N

Navigating the setup menu 3-3
Navigation 5-6

Negative tolerance 3-22

New (record to print) 3-55

Next record ID 3-25

Nominal value 3-19, 3-22
Nominal values and limits 3-18
Non-linearities 3-64

Notify errors 3-36

Number of input channels 3-10
Numbers 3-5, 3-14

Numeric display resolution 3-15
Numeric keypad 1-3, 5-2, 5-3

o)

Observed values 3-65

Offset 3-40

Operating instructions 5-21

Operation 5-1

Optional equipment 2-2

Or (logical condition) 4-26

Order of arithmetic evaluation 4-20
Orientation 3-54

Output relay contact specifications 8-1
Overview 1-1

P

Page numbers 3-53
Panel keys 1-2

Parallel communication attempts 3-60
Parallel port 1-3
Parallel printer port 2-7
Parallel retry 3-60
Parallel screen 3-60
Parameters 3-2, 3-8
Parentheses 4-20
Parity 3-62, 6-3, 6-11
Part number 3-11, 3-50

Index-6

Part settings 3-83

Part? 3-50, 5-19

Pass 3-17

Passed color 3-43

Password 3-9, 3-83

PC1-3

Performing set 3-84

Pi 4-19

Port 6-11

Position indicators 1-2

Positive tolerance 3-21

Post dimem 3-56, 3-59

Post form 3-56

Post label 3-59

Post line 3-56

Post send 3-59

Post unit 3-56, 3-59

Power cord and plug 2-3

Power line filter 7-4

Power line transients 2-3

Power source 7-2

Power surge suppressor 2-3

Power transients 7-4

Pre dimen 3-59

Pre form 3-56

Pre label 3-59

Pre line 3-56

Pre send 3-59

Pre unit 3-59

Preparing the gage-chek to exchange
serial data 6-22

Preset 3-48, 3-50

Preset incremental datums 5-18

Preset screen 5-18

Presetting the incremental datum (D1) 5-26

Print key 1-3, 2-8, 3-45, 5-2, 54
Printed reports 3-29

Printer 2-7

Printer connection 2-8

Printing reports 5-32, 6-16
Problem solving 7-1

Product specifications 8-5
Prompt 3-55
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Prompts 3-29, 3-31

Q

Quit 5-3
Quit key 3-7
Quitting without storing changes 3-7

R

r (range) 8-2

r charts 5-12

Rad/dia type 3-14
Rad/dia 3-50, 5-19, 7-3

Radius 3-13
Radius symbol 3-13
Radix 3-41

Range 3-55, 8-3
rbar 8-3

Re-configuration 3-1

Recalc softkey 3-27

Recall 5-19

Record data files 3-57

Record ID numbers 3-25

Record number 3-53, 3-57

Records printed 3-55

Reference (information) 8-1

Reference (datum) 5-23

Reference marks 3-35

Registration form 2-13

Relay 3-51

Relay contact specifications 8-1

Relay output connector 2-11

Relay output function 4-43

Relay output states 3-51

Remote keypad 1-3, 2-5, 3-45

Rep chars 3-56, 6-1

Repackaging the Gage-Chek for
shipment 2-13

Report configuration 7-3

Report formatting 3-53

Report function 4-48

Reports 3-29, 5-32, 6-16

Reports are not printed or are not
completed 7-3

Reports are printed incorrectly 7-3

Reports screen 3-50

Resolution

Resolution 3-13, 3-15, 7-2, 8-5

Reversing polarity 3-34, 3-39

Reviewing the measurement results 5-31

RJ 45 cable splitter 2-5

Roots 4-23

RS-232 2-9, 6-1

RS-232 port 2-4

RS-232 screen 3-61

RS-232 serial cable 7-3

RS-232 serial port 2-9, 3-34, 3-39, 3-61, 6-20

Rsetdyn 3-49, 3-52, 4-37, 5-19

S

Safety considerations 2-3

Sample 3-24

Sample and subgroup size 3-24
Scaling for thermocouple inputs 3-33, 3-38
Screen configuration screen 3-77
Screen control and math functions 1-1
Screen descriptions 3-10

Screen navigation 5-6

Screen saver minutes 3-78

Screens 1-2

Screensaver off 3-78

Scroll 3-3

Scrolling long formulas 4-5
Segmented linear error correction (SLEC) 3-64
Segments 3-64

Selected 3-55

Selecting a part 5-22

Semi-automated measurements 5-31
Semicolons 4-21

Send 3-49, 5-19

Send characters screen 3-58

Send chars 3-58, 6-1

Send data content 3-57

Index-7



Index

Send data to SPC-IV® 6-14

Send data to WinWedge® 6-7

Send function 4-46

Send Msg function 4-48

Send record function 4-45

Send screen 3-57

Sending a message 4-48

Sending continuous samples to a
computer 4-43

Sending current dimension values 5-33

Sending stored measurement results 5-33

Sendrec 3-52, 5-20

Sequence function 4-32

Sequential measurement control 4-32

Sequential measurements 5-29

Serial cable 2-9

Serial port 1-3, 2-9, 3-61

Serial printer 3-61

Set function 3-52, 3-84, 5-15

Set absolute datum (DO) screen 5-15

Set calibration parameters 3-79

Set screens 5-15

Set threshold 4-39

Sets and calibrations 5-27

Setting the absolute datum (DO) to zero or
an offset 5-23

Setting the date 3-75

Setting the time 3-76

Settings 3-1

Setup 3-1

Setup functions 3-1

Setup menu 3-1, 3-3, 54

Setup requirements 3-9

Setup screen descriptions 3-10

Setup screens 5-20

Shipment 2-13

Shipping carton 2-1

Sigma 8-3

SLEC screen 3-64

Softkeys 1-2, 1-3, 3-44, 5-2, 5-4

Software version 3-10

Solutions 7-2

Sound 1-2

Index-8

Spaces 3-31

SPC data 1-2

SPC formulas 8-2

SPC limit alarms 3-28

SPC parameters 3-24

SPC screen 3-23

SPC-IV® 6-9

Speaker jack 1-3

Special 3-47

Special menu 3-48

Specifications 8-5

Specifying a dimension 3-13, 3-18

Specifying angular display resolution 3-15

Specifying linear display resolution 3-15

Specifying nominal values and limits 3-18

Specifying numeric display resolution 3-15

Specifying radius or diameter 3-13

Specifying the channel 3-33

Specifying the dimension for control
limits 3-26

Splitter (cable) 2-5

Square roots 4-23

Standard and observed values 3-65

Startup angular/linear 3-41

Statistics 1-2

Stop bits 3-61, 6-3, 6-11

Stored measurement results 5-33

Storing a parameter 3-7

Storing all parameters 3-8

Storing dimension data without data
transmission 4-34

Subgroup size 3-24

Subtraction 4-17

Supervisor password 3-9

Suppressor 2-3

Surge suppressor 2-3

Switch view 3-82

Swivel slots 2-2

Symptoms with probable causes
and solutions 7-2

System information 3-10

System settings 3-1
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T

Tables 1-2

Temperature 3-33, 3-38, 8-5

Temperature display resolution 3-15

Temperature polarities 3-34, 3-39

Test formulas 4-14

Testing the foot switch and remote keypad
connection 2-6

Testing the printer connection 2-8

Text size 3-54

Thermocouple 2-4, 3-34

Thermocouple inputs 3-33, 3-38

Third-wire ground 2-3

Tilt adjust 1-3

Time 3-75

Time stamp 3-53, 3-57

Tolerance ranges 3-17

Tolerance test 4-45

Tolerances 3-20

Tolerances screens 3-17

Transducers 2-4, 3-33, 3-38, 3-79, 7-2

Transients 2-3, 7-4

Transmitting dimension data with and

without storage 4-34

Trig functions 4-23

Trigger thresholds 4-39, 4-41

Trip function 4-39, 4-41

Trip function reset 4-38

Troubleshooting 7-1, 7-4

Turning continuous sampling on and off 4-43

V)

Ucl 3-29

Ucl and lcl 3-26, 8-2

Ucl and lcl 3-27, 3-28

Unit keys 3-45

Units of measure 4-17, 7-3

Unpacking and installation 2-1

Upper and lower specification limit 8-3
Upper control limit 8-2

Upper warning 3-29

User interface 1-2

User interface screens 1-2
User prompts 3-29

Using Hyperterminal 6-20
Using SPC-IV® 6-9

Using WinWedge® 6-1

\'

Value graph screen 5-6
Version 3-10

View 3-52, 5-4

View screens 5-6, 5-7, 5-11
Voltage range (line) 8-5
Volume 3-80

w

Warning 3-17, 3-19

Warning and passed colors 3-43
Warning percent 3-29

Warranty registration form 2-13
Weight 8-5

Wide keys 1-2, 1-3, 3-45, 5-2, 5-4
Windows Hyperterminal 6-19
WinWedge® 6-1

Wiring and connections 2-3

Wiring the relay output connector 2-11
Word length 3-61

X

Xbar 8-2
Xbar charts 5-10
Xdoublebar 8-2

y4

Zero 3-49, 3-52
Zero menu function 5-18
Zeroing the incremental datum 5-26
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