Model 440 Handheld Data Collector

Version 3.0

User Guide

Copyright © 2005
LMI Corporation
All rights reserved.

LIMI

LineaR IMLEASUREMENT INSTRUMENTS, Corp.



LIVLI

LiNeAR IMLEAsUREMENT INSTRUMENTS, Corp.

440 Handheld Data Collector

User Guide

LMI Corporation, Inc.
101 N. Alloy Dr.
Fenton, Michigan 48430
Phone 810-714-5811 « Fax 810-714-5711

www.lmicorporation.com

Restricted Rights Legend—Use, duplication, or disclosure by the Government is subject to restrictions as
set forth in Section 52.227-7013(c)(1)(ii)(May, 1987) of the U.S. Department of Defense Supplement to the

Federal Acquisition Regulations or other similar regulations of other governmental agencies.

Export Notice—These commodities are licensed by the U.S. for ultimate destination (ELS Country).

Diversion contrary to U.S. Law prohibited.

Disclaimer—In no event shall LMI Corporation be liable for direct, indirect, special, incidental, or
consequential damages arising from the use or inability to use this product or documentation, even if advised
of the possibility of such damages. Information in this document is subject to change without notice and does
not represent a commitment on the part of LMI Corporation. Because of the variety of uses for the product
described in this document, those responsible for the application and use of this hardware and software must
satisfy themselves that all necessary steps have been taken to assure that any application and use meets all

performance and safety requirements, including any applicable laws, regulations, codes and standards.

Copyright Notice— Reproduction of the contents of this copyrighted publication, in whole or in part,
without written permission of LMI Corporation is prohibited. Copyright © 2004 LMI Corporation. All rights
reserved. Microsoft® and Windows® are registered trademarks of Microsoft Corporation. Other product
names mentioned in this document are trademarks or registered trademarks of their respective companies and

are hereby acknowledged.

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc |

ii |




Model 440 Handheld Data Collector

Contents
INTRODUCTION ... ..coeiiiivevsecensseesnsnrscsassessesarsoranserns 1

GETTING STARTED ....cttiiiiitiee e eeteeeeeeeee e e eeeeeeeeetee e e eeae e e e eeaeeeeeeteeeeeeaeeeeeaeeeeeeseeeeeeseeeeesseeeeesseeeeesseeeeseeesensneeeans 1
GETTING STARTED ...ocieutiiieeitiieeeteeeeeetteeeeeteeeeetaeeeeeaaeeeeetaeeeetseeeeeasseeeesssaeeatseseeessaeseasssseeessseeeassseseassseeasseaeanns 2
POWEF ROGUIFEIIENLS .............ee ettt et et e e ettt e e ettt e e ettt e e ettt e ensteeeantaeeeenseeesnneeas 2
CRAVGING the BAETIES. ..ottt et ettt ettt ettt et eeneeeneenteenneas 4
REPIACING The BALLETIES ...ttt ettt eae b et ets e et e enaebeenbes 5
CLEANING INSTRUCTIONS .....utiiiiiiiieeeiiieeeitteeeetteeeeeeseeeesreeaeatseeeasssseeesssseesastseseasssssseasseseasssesesssssessssseeessseseanes 6
PRODUCT WARNINGS .....uuviiiiiiiieeiitieeesttteeetteeeesttteeasssaeeessseeessssaeeassssesaassssessssssaesssssssesssssessssssssssssseeessssseesnsseeens 7
WAPNIRG LABELS ...........ceoiiiiiiii ittt 7

No TelecommunicAtions COMMECLION ..............ccceuuuieeeeeeeeeeee e ettt e e 7
BATTERY WARNINGS ....otiiiiiiiiiiiiiiiee e e e ettt e e e e eeettte e e e e e eeetaaaeeeeeeeeetaaaeaeeeeeeaassaaasaeeeaaasssbaseeeeeeassssaseaeeeeannnsrenens 7
BATTERY CAUTIONS. ....cuutiieieteee e et eeeee e e et e e e et e e e et ee e e eeateeeeeaaeeeeeaeeeeeeaeeeeeesseeeeeseeeeeesseeeeesseeeeensneeeeesseeeeanneeeas 8
Battery Charger WAIMINGS ............ccooei ittt ettt ettt ettt ettt be ettt ene e 8
AGENCY APPROVALS AND COMPLIANCE .......cuiiiiiuiiieeeteeeeeeteeeeeeeeeeeeteeeeeeaeeeeeaaeeeeeeaeeeeeesaeeeseaeeeeeesaeeeeesseeeeeneeeas 9
FCC COMPIIANCE ... ettt ettt ettt eee e eaeeeneeaeeeeas 9
Canadian RE TUARSIUITLET ................cccoeueeiiii e ettt e e e e e e e e e e enanees 9
European URION DIF@CHIVES .............cccueiiueiieeie ettt et et e ettt e et e e ettt e e et e e eneeeesenneeas 9

RF Energy, Related Devices, and Safe USAZE ..............cccoeeieiciioiiiaieeeee ettt 9
Class 1 LED Product STAEMENT ................cc.c..oeeeieeeeiee et 10
Environmental CONSIACTATIONS ................cccooeeeieiieeeie et 10
440 DATA COLLECTOR OVERVIEW.........ccccceceenreee. 11
DATA COLLECTOR FEATURES .....uutiiiiiiiieeciiee ettt e ettt e ettt e e ettt e e ettaeeeeaaaeeeetvaeesanssesesassaeeeesaeeensssesesnsseeesanseeeas 11
DATA COLLECTOR FEATURES .....uutiiiiiiiiieciiie e ettt e ettt e ettt e e ettt e e eataeeeeaaaeeeestvaeesanssesesassaesssesaeeensssesesnssseesanseeeas 12
HArAWaAre FQATUFES..............c..ooooceeeeie ettt 13
SOFIWATE FOATUFES ..ottt ettt ettt ettt 13
HARDWARE OVERVIEW .....oiiiiitiiieiiiieeiitteeeesrteeessteeasessesessseeeasssssesssssaeessssssssssssssssssssessssssssssssessssssessssssessssssees 14
DAt COLLECIOF FFONE VICW ...ttt et e 14
BACK VICW ..o et ettt ettt 15
BOTTONM VICW......cco oottt ettt ettt ettt ettt ssesssss s sesass sttt tt ittt et ntatntntntnennnen 16

TOP VICW ..ottt ettt ettt ettt e b e ettt et ettt e 17
KEY PAD ..ot e et e e et e e oot e e e e ta e e e ettt e e e ett e e e e etae e e eetaaeeetaaeeeatteaeeetreeeaarees 19
Key pad Key COMBINAIIONS ...........c.coiueiieiiee ettt ettt ettt 19
Character Input USing the Key Pad ................cccccoiiiiiiiiiiiiiiieie ettt 22
INTERFACE BASICS ...ttt ettt e ettt e ettt e e et e e e eats e e e eaaaee e araaeeentbeeeessaeeesasseeeensseseansssesesnnneeas 23
Powering the Data COIECIOr ON................c..ccoevueiieiieeiieieeieeeeeie ettt ees 23
Powering the 440 Data ColleCtor OFF ..............ccccouiiiiiiiiiiiiiieeeeeeeeeis ettt 24

TRE ADOULE SCHEER ... e e et e et e e e e e 24
AcceSSING ON-LiNe HEIP .........cc..ccoeoiiiiiiiiiiiiieieeeee ettt 24
AcceSSING ON-LiNe HEIP ..........cc.ccuooiiiiiiiiiiieiieeee ettt 25
NAMING THE 440 DATA COLLECTOR........uvieiiittieeeeiteeeeeeeeeeeeeeeeeeaeeeeeeaeeeeeeaaeeeeeseeeeeeaeeeeeesaeeeeesseeeeesseeeeaseeeeenees 26
CONFIGURING THE DATA COLLECTOR........cc.c..... 27
INTRODUCTION ......uttiiieiiiieectiteeeetteeestteeeetaeeeestbeeeesssbeeeasssaeeaseseeeassseaeasssseeasssaeeaasssessasssseesssssasasssseesnsssseesssseennn 28
SCIHING USEI PFEIEFEICES ..ottt ettt ettt ettt e et e e et e s e s enneas 28
SETTING COMMUNICATION PREFERENCES ........ooiiiitiieiiteeeeeetieeeeeteeeeeeeeeeeeeteeeeeeaeeeeeeaeeeeeeseeeeeeneeeeenaeeeeenseeeeanns 30
SETTING DATA PREFERENCES .......ocoiutiiiiiteeeeeetteeeeeeeeeeeeteeeeee e e e eeaeeeeeaeeeeeeaaeeeeesaeeeeeaeeeeeesseeeeeneeeeeseeeeenseeeeanns 31
CONFIGURING VIEWS ....utiiiiiiiie ettt eetee e et e e ettt e e et e e e aae e e e eaae e e e etaeeeeeaaaeeeeateseeeteeeeeesssaeeenssseeetseaeenssseseeseeeas 34

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | iii |




Model 440 Handheld Data Collector Contents

COMMON VIEWS ...ttt ettt ettt ettt et ettt e et et eae e ee 34
CONFIGURING LMI GAGES.........ceereeerreeeeeeeee. 36
INTRODUCTION ...ttt b e b e e b e 37
CONfIGUIPALION CRECKIISE...........c..occveeiieiieie ettt ettt et b e e b e essesaaesteesaeesseenseense e 37
SUPPORTED GAGE TYPES ....coutiuiiiiiiiiiniietinit ettt sttt sttt et a e st s ene e 37
GAGE LIST .. ittt 38
Gage Interface Port IARIIfICALION. ..............ccccueuiiiiiriiii ittt 39
Naming a Gage INPUE POFTE ............coccooiiiiiiiiiiiiiiii ettt 40
SEARAATA PAVAMGLETS ............ccev oottt et e e et e et e e e e e e e eveeevee s 41
CONFIGURING ANALOG GAGE INTERFACE PORTS .......ccoiiiiiiiiiiiiiiicie e 42
Single Channel ANGIOZ GAGE. ..............ccoeueiieiiiee ettt ettt 43
Dual Channel ANGIOZ GAGE...............cocueeeeiiiiiieeeeeee ettt ettt 45
MASTERING LMI GAGES..........ccrrreeeeeeeen. 48
INTRODUCTION .....cutiutiutitentinte et ettt etente st et saeeat et eat et et e s b see bt eateas et et e st saeeb e eaeeueeatentenae st eebesbeeueeutennensensensenaeas 49
Mastering the LMI 200-S and 200-SB SEFI@S ..........cccioueiiiiiieiieeieeee ettt ee 49
Mastering the LMI 770 0r LMI 300 SFIES ...........cceeouiaiiaiiiieieeee ettt 50
Mastering the LMI 241-BW series or LMI 241 SeFies............cccciviioeeicieiiiiiiieeieeee e 53
Mastering LMI GAZES MOt SHOWIL ..........cccooeeiiiiiiieeieee et ettt ettt 54
TESTING GAGES ....cviiiiiiiiiiiiiiiic et 55
WORKING WITH PART SETUPS .............................. 56
OVERVIEW.....c.tiiiiiiiiiiitiiti ittt b e bbb e b e 57
TRANSFERRING PART SETUPS USING TRANSEND .......ccciiiiiiiiiiiiiiiiiiiieiit et 58
GO SEPDS ..ot ettt ettt et e ettt e tt ettt e tt e ettt e bae e te e e bt e entteebeeeteeenee et 58
TFANSEIA SEEDS ..ottt ettt be ettt ae b e s e esbeeaeebeesbeesbeenseenaeens 59
REVIEWING AND EDITING SETUPS WITHIN THE 440 ......cccoiiiiiiiiiiiiiiiiiiiciceeeecesie e 60
DELETING SETUPS AND DATA WITHIN THE 440 .....oooiiiiiiiiiiiiiiiiiiiicicceeee s 62
DElEting PAFt SEHUDS ..ottt ettt bttt ettt 62
Deleting SUDGFOUD DAL ...............ccocoueriiiiiiiiiaiiit ettt sttt 64
DEletiNg CROTCE LISES.......ccue oottt ettt ettt e et e ekt e bt et este s e e sneesseenaeenneenee e 66
QUICK SETUP.....ttiitieeteeeteeeteeeteeeseeseseeasseasssaessseesssaasseesssssassesssseessssessseesssessssesssseessseesssesssseessseessseesssesssseenssens 67
DATA COLLECTION ... ireirrecrreereeceseeceeecneeceneees 09
OVERVIEW ...c.tttiitiitentetente sttt ettt et et ettt sateat et eat et et e s b se e bt eateas et et e bt sa e eb e e aeeueemeeatenae st e e bt sbeeueemtensensensentenaean 70
SELECTING A PART SETUP ...c..eiutiitiitiiintinienttetteit et ettt sttt st ettt et et sae bt et ettt e sbesat bt st eaeeseenaenaeneeenenae 72
USING the <SLECTE™ K@Y ..ottt ettt ettt ae et e e see e eneeeaeeeneenaes 72
USING @ BATCOAe WANG..............ccoooiiiiiiiiiiee ettt ettt 73
CHECKING THE INPUT CONFIGURATION ......cooiuiiiiiiiiiiiiiiiiteniiiiitee ettt s 74
CRECKING INDUE SOUFCES ..ottt ettt ettt ettt ettt e et e et et e e 74
COLLECTING DATA ..ot 76
Entering Label INFOrMQLION .............c..cc.ccvevuiiciieieeiieeieeie ettt ettt et eseesbeenbeensesnee e 77
Entering CRAracteriStic DALQ .................cc.ccvecuiecveeieiieeiiecie ettt ettt sbe e beense e e 79
OUL-Of-SPEC REAINGS ...ttt ettt 82
Unreasonable REAINGS..............c.cccccuuuiiiiiiiiiiteeee ettt ettt et 83
ReIAKING REAIIGS ...ttt ettt ettt 84
USTNG REAUCIL ...ttt ettt ee et e et e e e ne e et e eae et et e e neeeaeenneenean 85
Viewing CharacteriStic DESCHIPIOFS .........c..ccoiuiieeee ettt ettt ettt enaeeee e 87

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | v |




Model 440 Handheld Data Collector Contents

EXPORTING DATA ... eeeees 88

TRANSFERRING DATA TO TRANSEND.......coittiiiiitiieeeetiee e eieee e ettt e e eeteeeeeetaeeeeetteeeeeaeeeeeeaaeeeeeaseeeeeseeeeesseeeaesreneas 89
TRANSFERRING DATA TO THIRD-PARTY SUPPORT SOFTWARE ......cccutiieiitiieeietiieeeeteeeeeeieeeeeeaeeeeeaeeeeeeaneeeeeaveeeas 92
OPEN COMMUNICATIONS.......cccceeeeriecrecreierernnennes 9D
INTRODUCTION .....outiiiieiiieeeeteee ettt e e et e e et eeeetteeeeeaaaeeeeaaseeeeetteeeeessaeeeesaseeeesseseeansseseeessseeensseaesansseeeesseeeeassenean 96
SCIUD PFOCEAUIES ........ccue et te et et et e et e et eeabe e s st e e e sbeessbeessbeessbeensseessbaensseesnseennseens 96
Using INterface COMMUANGS ..............c.cceeueiiiiiiie ettt ettt ettt eneens 98
UNLOADING PART SETUPS AND DATA.......uiiiiiiiiiieiiie ettt ettt e et e e e e tba e e etvaeeesaasesesaasaeeenreeaas 103
URNIOQAING PAFE SCEUPS..........cccooeueeeiieiieieeeeeieeeieeete ettt ettt ettt et be b e s e st e saaeeseesseenseenseeseenns 103
Unloading Part SEtUP DALA ................ccoccueouiriiiiiiiiieiiieeeeet ettt 105
LOADING PART SETUPS AND DATA ...ttt ettt ettt et e e e tve e e etaa e e e avaeeesstbaeesnssaeessssaeeansssesensnnes 109
LOGAING PAFE SEHUPDS ...ttt ettt e 109
LOAAING DALA FIIES ... ettt ettt ettt nee s 109
DELETING SETUPS AND DIATA ..ottt e e e e e e e et e e e aee e e ennas 110
Deleting PATt SEHUDS ........c.oouee ettt ettt ettt ettt et ettt ettt et nt e e eaeenneeneas 110
DCIOHING DAL ...t ettt ettt a ettt 110
OTHER INTERFACE COMMANDS .....ooiiiiiiiieiitieeeeteeeeeitteeeeetaeeeeeteeeeeetseeeeetseeeeessseeeeaseeeeesseseeesesaeenssesseanseeeeensees 111
St Time COMMANU.................oooeeeiiiieeeeeeeee ettt e et e e 111
Send Collector COMMANG...................cccceieeiiieieee et 111
CREATING GAGE FILES......coitiiiiiiiiie ettt ettt et e ettt e e e e tv e e e eataa e e e s ataeeeentseeeeesseeesasaeaeentseeeasssesennnnes 112
CREATING PASSWORD FILES .....couutiiiiiiiiiieiiie ettt ettt e et e e e sata e e e e nts e e e enasaeeesasaeseentseeeensnsesesnnnes 115
CREATING USER-DEFINED LANGUAGES .......ceiiiitiieeeiiieeeiiteeestteeesstreeesseraeeesssseessssesesssssessssssesesssseesassssessssses 117
CREATING SETUPS USING A TEXT EDITOR ....cccoitiiiiiiiiiieiiiieeeiieeeeiieeeeiveeeesvteeeeiveeeeesaasesssaesesssseessnsssesensnnes 119
Obtaining the Part Setup TeMPIALe ..............cccccoooovieiioiiiieeieet ettt eae s 119
Editing the Part Setup TempPlate. .............ccccoooiaiiiiiiieiieee ettt ettt 120
APPENDICES LA R R R R RN RN RRRERRERRRERRERERRERRRERRRENERRRERNERNRRNERRRNRNENRNNNNNSHNHS.] 137
APPENDIX A - BARCODE WANDS .....oiiiiuiiieiiiiieeittieeitteeeeireeesssseeeasssaeessseeeassssessssssesssssssssssssssesssssessssssessssses 138
KeY PAA DUPIICALION ..ottt ettt 138
CFOALING BATCOUES ..ottt ettt et et a ettt ettt e et e naeenneenees 138
Barcode Wand SECUFTLY ............c.ccci ittt ettt ettt ettt 140
Barcode Samples (Code 3 0f 9 EXteNAed) ..............coccooeiiiiiiiiiiiieeeeee e 142
APPENDIX B- CHARACTERISTIC SOURCE ......uuiiiiitiieeeiieeeeeteeeeeeiteeeeeteeeeeetaeeeeeaaeeeeeaeaeeeseeseeesseeeeetseeeaenseeeeannees 143
SoUFCe LOCALION SYMDOLS...........oouieiiiiieiieeeeee ettt ettt et 143
OPCFALOT SYMBOLS ...ttt ettt ettt et e b e e ettt eaeeeae e 144
BOOICAN OPEFALOFS ...ttt era ettt eeteesbeebeesbeenae s 144
FURCLION OP@FALOFS ...ttt ettt ettt ettt et e st e e e et e et e e st e e enbeesnbeennaee e 145
APPENDIX D—UTILITY MENU ....cciitiiiiiiiiieiiiieeesiteeestteeeeireeeestseeeesssseeasssseeeasssesssssseesssssessssssssessssessanssessssses 146
APPENDIX E—PCX SCREEN CAPTURES ......cccuttiieriiieeriieeeaireeeesseeesssseeesssessassssssssssssesssssessssssssessssssssssssessssses 147
Activating the PCX Screen Capturing OPLON .............cccccccieiiieiiiinieie ettt 147
TrANSTEITING PCOX fIlOS......ooeiiieie ettt ettt ettt ettt et et e e enae s 148
Deleting PCX FILES ......ccooiieiiei ettt ettt ettt ettt enae e re e e e nae e 148

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | v |




Model 440 Handheld Data Collector

SECTION

1
Introduction

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | 1 |




Model 440 Handheld Data Collector Section 1: Introduction

Getting Started

Power Requirements

The LMI Corporation Model 440 Data Collector can be powered with either two AA- size
batteries or with the optional AC to DC power adapter. See Table 1, Data Power Sources and
Rating for specifications of the types of power sources compatible with the 440, and Table 2,
Battery Usage Time Chart, for additional information on battery performance.

Table 1: Data Power Sources and Rating

Power Source Type Parameter Rating

AC input (AC/DC converter) | Voltage 110/230 Vac
Voltage Fluctuations 1 10% of nominal supply
(permissible) rating
Power Frequency Range 47 to 63 Hz maximum
Outlet Leakage 2 mA maximum allowable

Equipment Class I

Installation Category Il

Battery Powered (Two AA
Size Cells)

Nickel Metal hydride Voltage per each cell 1.2 Volts
Capacity 2100 mAh

Battery Usage

The LMI Corporation Model 440 has been designed and optimized to run on two AA-size NiMh
cells. The NiMh cells will provide the optimum cost benefit for operation under any operating
conditions.

The following Battery Usage Time Chart provides an idea of expected battery performance. The
table is based upon fully charged high capacity NiMh batteries (1300 and 1500 mAh units) and
the following use scenario. An operation based upon a five characteristic setup with a subgroup
size of one. Each subgroup collected had three readings out of specification, one reading that
generated a caution limit violation and one reading that were in specification, and that data was
used to represent a typical data collection effort for the purpose of the comparisons. It should be
noted that the accompanying buzzer duration and LED status varied dependent on each sample,
and the data used to generate the information may be atypical in that it represents a somewhat
heavier than normal battery load.

The information provided herein does not imply a commitment on the part of LMI Corporation
regarding average battery usage: your usage time may vary depending upon the setup and other
use variables.
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Table 2: Battery Usage Time Chart

Item Light Use Medium Use Heavy Use
Usage Definition:

LED Duration 0 1 sec. 5 sec.
Backlight Duration 0 10 sec. 15 sec.
Sample Rate 60 sec. 60 sec. 15 sec.
COM Baud Rate 9600 9600 9600

Data Logging off off on

Buzzer Status off soft/4 loud/4
Alarms off on on

Lapel Buzzer no no yes

Number of Subgroups 104 91 245
Estimated Collection Time:

Standard 1300 mAh 8 hr. /37 min. 7 hr. /31 min. 5hr./7 min.
Gold 1500 mAh 9 hr. /40 min. 8 hr. /25 min. 5 hr. /37 min.
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Charging the Batteries

The 440 Handheld Data Collector uses AA-size batteries, and because a variety of AA batteries
technologies are available, batteries are not charged when installed in the unit — even when the AC
adapter is plugged in. Discharged NiMh batteries should only be charged in the charging unit
designed for that particular style battery. Batteries supplied with the unit have little or no residual
charge. Before using the data collector, place the batteries in the charger until they are completely
charged. A full charging cycle for a discharged battery takes approximately 3 to 4 hours to complete.

WARNING: Never place non-rechargeable batteries in the battery charger as this may cause
if": damage to the batteries, the charger, or nearby property, and may be hazardous
to individuals near the charging unit.

Steps
1. Open the charging unit cover.

2. Insert the batteries into the charging unit as shown in Figure 1. Be sure to orient
the batteries so that the polarity is correct for each cell.

3. Connect the charging unit cord.

4. Plug the charging unit cord into a grounded wall outlet.
The indicators on the charger give the charging status:
m  Red - charging in progress
m  Green — charging complete

m  Blinking Yellow — batteries are discharging. You can discharge the batteries
prior to charging by pressing the Reset button near the indicator.

AC Adapter Connector

Reset Button

Charging Indicator LED

Figure 1. Battery Charging Unit
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Replacing the Batteries

When the data collector detects a low battery condition, it will beep three times and display a “Low
Battery” message at the top of the display:

The message is repeated every three seconds and the Tow Battery S——Low Battery Warning
beeps will continue at one minute intervals until either Choose Setup
10 minutes has elapsed (at which point the data collector Praview Setup
. Delete
shuts off) or until the battery charge falls below the Gage
shutdown threshold. Expart

VARNING: Use only batteries approved by LMI Corporation with this data collector. Failure
to charge and use batteries as described in this document could result in poor
battery performance damage to the charging adapters or batteries or harm to

personnel.

Steps

1. Turn the data collector over to access the battery compartment cover as shown
in Figure 2.

2. Press down on the tab on the compartment cover and gently lift the cover up.
3. Remove the old batteries from the battery compartment.

4. Install two recently charged batteries in the orientation marked by the polarity
indicators inside the battery compartment.

5. Replace the compartment cover by inserting the lower lip of the cover into the
ledge on the data collector case. Press the cover into place, the cover should
snap snugly into the latch.

Figure 2. Replacing the Battery
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Cleaning Instructions

WARHNING:
f Unplug all power connections before cleaning. Do not use excessive moisture that

may seep into openings in the case.

Clean the case of the main unit and accessories using a mild detergent and soft damp
cloth to remove any dust and dirt accumulation.

Rub the case dry with a soft cloth to remove moisture. Do not operate the equipment
if you suspect that any moisture has entered the unit or accessories.
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Product Warnings
Warning Labels

If this equipment is not used in the manner described in this manual; the protection provided as part
of the equipment may be impaired causing personal injury and property damage. This label on the
product directs the user to important information on the use of this equipment:

WARNING:
Refer to this User Guide for technical specifications
and instructions for use.

The technical specifications and instructions for use for safe operation can be found in this user guide:

No Telecommunications Connection

The following symbol is used to indicate that the telephone port on the data collector is not intended
to be used for telecommunications devices:

Battery Warnings

VWARNING:
f Failure to follow any of the following warning statements could result in damage

to the Model 440, the batteries, or injury to the operator.

m  There is a danger of explosion if batteries are incorrectly replaced.

® Do not short terminals or cause the (+) and (-) ends to contact metal objects
either when handling, carrying, or storing the batteries. Shorted terminals can
cause the battery to suddenly release all its energy, thereby causing the battery
housing to become very hot and may result in burns if touched or handled.

® Do not mix batteries of different cell types, i.e. Alkaline/NiMh, Ni-Cad/NiMh, etc.

Do not mix old and new batteries or batteries of different charge levels.

m [f batteries should leak battery fluid onto skin, eyes, or clothing rinse
immediately with water. If the eyes have been involved, contact a doctor
immediately.

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | 7 |




Model 440 Handheld Data Collector

Section 1: Introduction

Battery Cautions
CAUTION:
Failure to follow any of the following cautionary statements could result in
A damage to the Model 440, the batteries, or injury to the operator.

® Do not expose the battery to fire.

® Do not heat, deform, solder, disassemble or modify any battery.

m  Keep the batteries dry.

®  Avoid any mechanical shock to the battery that caused dents or damage to the
external housing of the battery.

m Do not insert the battery into the unit with the plus (+) minus (-) end reversed.

m  [f fluid should ever leak from a battery, avoid contact with the fluid. If fluid gets
into the eyes rinse with water and consult a doctor immediately.

m  Failure to follow the charging instructions provided could result in poor battery
performance, damage to the charging adapters or batteries, or even harm to the
user/operator.

Battery Charger Warnings

VWARNING:

to the battery charger, the batteries, or injury to the operator.

f Failure to follow any of the following warning statments could result in damage

Do not overcharge batteries and do not store the cells in the battery charger.
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Agency Approvals and Compliance

FCC Compliance

The LMI Corporation 440 Handheld Data Collector complies with the rules of, FCC part 15 - 47
CRF, and is considered a Class A piece of equipment. The data collector generates radio
frequency energy that may cause interference with radio and TV reception. Operation of this
equipment in a residential area may cause interference. The user bears the expense of all
corrective measures required to eliminate this interference.

Canadian RF Transmitter

This device does not exceed the Class A limits for radio noise for digital apparatus set out in the
Radio Interference Regulations of the Canadian Department of Communications.

European Union Directives

The product described in this documentation complies with the EU directives 73/23/EEC (Low
Voltage Directive) and 89/336/EEC (EMC Directive) and bears the CE Mark accordingly. The
product has been tested and found to meet the requirements of the harmonized standards, EN
60950 (Safety of Information Technology Equipment, Including Electrical Business Equipment),
and also complies with the requirements of EN 61326 for EMC of Scientific and Medical (ISM)
Radio Frequency Equipment,” (Group 1, Class A). It meets the Emission requirements of EN
54401 (Class A) and the following Immunity requirements: EN 61000 —2, 3,4, 5, 6, 8, and 11.

WARNING: 7 is o Class 4 product. In a domestic or light industrial environment this
product may cause radio interference in which case the user may be required to
take adequate measures.

RF Energy, Related Devices, and Safe Usage

This equipment generates, uses, and can radiate radio frequency energy and must be installed in
accordance with the manufacturer’s instructions. Only devices verified to comply with the limits for
FCC Class A or better may be attached to this equipment. It is recommended that LMI Corporation
cables be used whenever possible. If LMI Corporation cables are not used, all peripheral devices
should be connected to this device via shielded cables with metallized connector hoods. If the product
and peripheral devices are not properly installed, this equipment may cause interference with radio
and television reception and is likely to violate FCC or European Union rules. If this equipment is not
used in the manner described in this manual, the protection provided by the equipment may be
impaired causing personal injury and property damage. Compliance with the directives may also be
impaired if the equipment is not used as described in the manual, modified, or used with equipment
that does not comply with the applicable directives.
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Model 440 Handheld Data Collector Section 1: Introduction

Class 1 LED Product Statement
As per EN60825, this device contains light-emitting diodes; therefore it is a class 1 LED product.

Environmental Considerations

The 440 Handheld Data Collector operates at 0° to 45° Celsius up to 6,600 feet without degradation.
The data collector may be stored at —20° to 60° C.
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Model 440 Handheld Data Collector Section 2: Data Collector Overview

Data Collector Features

The 440 Handheld Data Collector is a lightweight, portable data collection device. It has an easy-to-
read LCD panel that can be adjusted for various lighting conditions.

Figure 3. LMI Corporation 440 Handheld Data Collector and Accessories

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | 12 |




Model 440 Handheld Data Collector Section 2: Data Collector Overview

Hardware Features

®  Available with either two megabyte or four megabyte memory.
m  128x128 pixel LCD display providing 14 lines by 21 characters of text.
®  Enhanced Key pad — 13 keys for navigating through menus, lists, and setups.

®  Visual and Audio Feedback — two LEDs and a built-in speaker (with enhanced lapel buzzer
port) supply operator feedback as data is collected.

®  Built-in Flash ROM loader for easy software upgrades.
m  RS-232 communications for data transfer.

®  Runs either on two AA batteries or on an AC adapter. Uses a “Low Battery” warning and
user-defined automatic power-off for battery management.

Software Features

®  Menu-driven interface for ease of operation.

o Data collection of variables data with or without labels.

m  Supports all LMI analog gages.

m  Storage of up to 999 variable part setups, with up to 999 characteristics per setup, and with
subgroup sizes of up to 200 (the actual numbers of setups, etc., is constrained by the amount
of installed memory). Setups can be created using either support software or ASCII-based
text editors.

®  Support of programs such as Applied Statistics™, and TranSend™, as well as with third-
party software applications such as Microsoft® Excel™.,

m  Supports the following languages: English, Spanish, French, German, Italian, Portuguese, as
well as User-Defined languages.

®  Graphical representation of data collection in columnar format.

m  Supports data logging to send data collection results to a printer or terminal emulation
program.

m  Password protection for some data collector functions.

m  Label values easily selected from an on-screen choice list.
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Model 440 Handheld Data Collector Section 2: Data Collector Overview

Hardware Overview

Data Collector Front View

The 440 Handheld Data Collector standard hand grip contains the simple Key pad shown
below.

LCD Screen

Status Indicator

Key Pad

Figure 4. Front View

m  LCD Display — The user interface for the data collector is displayed using a 128x128
pixel LCD providing 14 lines by 21 characters of text.

m Key Pad — 13 keys are used for navigating through menus, lists, and setups.

m  Status Indicators — Two LED indicators are used to indicate the status of a given
reading.

Figure 5. Physical Dimensions
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Model 440 Handheld Data Collector Section 2: Data Collector Overview

Back View

The back of the 440 Handheld Data Collector provides access to the rechargeable battery
compartment.

The 440 Handheld Data Collector accommodates two AA-size batteries. The battery compartment
lifts off away from the case by pressing down on the tab on the compartment cover and gently lifting
up. See Battery Usage on page 13 for more information about charging and replacing the battery.

The battery charging system in the 440 Handheld Data Collector is different from that of any other
LMI Corporation data collector you may have. The 440 Data Collector uses “AA” size batteries, and,
because of the variety of AA battery technologies available, any batteries left in the 440 will not be
charged-even if an AC adapter is plugged in. Discharged batteries should only be charged in the
charging adapters designed for that particular battery.

WARNING:
f Do not open the battery, dispose of in fire, put in backwards, or mix with other

battery types. Do not mix alkaline and nonalkaline batteries.

Figure 6. Back View
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Model 440 Handheld Data Collector Section 2: Data Collector Overview

Bottom View

The bottom of the 440 Handheld Data Collector provides connections for a lapel buzzer, serial
communications, and for AC power.

Lapel Buzzer P ort — AC Adapter Port

R.5-232 Serial Port

Figure 7. End View

Lapel Buzzer Port

The lapel buzzer port is used to connect the data collector to an audio device. Lapel buzzers are useful
in noisy locations to better hear the collector's audio feedback indicator.

Serial Communications Port

The serial communications port is used to connect an LMI Corporation LMI 443 cable from the data
collector to a computer running support software.

+ 5 Volls
Handshake In
Transmit —
Common
Receive -
Transmit +

7 +12Volis
Port Pin Assignments Serlal Cable

o W
-
oo on

[T IR S T K

Figure 8. Serial Communications Port

AC Adapter

The AC power port is used to connect the (optional) LMI Corporation AC Adapter to the 440
Handheld Data Collector for non-battery operation.

WARNING:
f Use only the AC Adapter provided by LMI Corporation. Use of other adapters will

damage your 440 Handheld Data Collector.
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Model 440 Handheld Data Collector Section 2: Data Collector Overview

Top View

The top end of the 440 Handheld Data Collector contains gage input ports.

Analog Gage Inputs
The 440 Data Collector includes analog gage connectors that support four analog gage ports.

®  One footswitch/thumb switch port
®  One bar code wand port

®  One dual channel analog gage port can be used for true position gages or an LMI
2-4-1 gage.

m  Two single channel analog gage ports can be configured for and LMI 200 Probe
or an LMI 300 series gage.

[ 2w Bp-e-e
5

Foot/Thumbswitch ( / F | rh"i .!” @

Single Analog Gage Port - G5
Serial Gage Port - G1 7 : :
TR Single Analog Gage Port - G4

Dual Analog Gage Port - G2 & G3

Figure 9. Top View

Footswitch/Thumb switch

An optional footswitch or thumb switch can be used with the data collector. The footswitch or thumb
switch emulates pressing the <Enter> key on the 440 Key Pad.
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Model 440 Handheld Data Collector Section 2: Data Collector Overview

Dual Channel Analog Gages

The dual channel analog gage port is indicated by the LMI 241 symbol h The dual channel analog
gage port is used for the LMI 241 series, LMI 241-BW series and the TP107.

Figure 10. Dual Analog Gages

Single Channel Analog Gages

Two additional single channel analog gage ports are provided when the analog option is installed. A
typical use of a single channel analog gage port is to attach an LMI 200 series, LMI 300 series, and
the LMI 770 series as shown in Figure 11.

Figure 11. LMI 200-S Probe, LMI 300 Gap and Flush Gage
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Section 2: Data Collector Overview

Key pad

The 440 Handheld Data Collector’s Key pad uses a number of specialized keys to navigate the data

collector interface.

Previous

Navigational Aurows

Figure 12. Simple Key pad

Key pad Key Combinations

Many Key pad keys work in combination. Key combinations are indicated by a “+” between the two
keys and typically means to press and release the first key before pressing the second key.

Note: The Shift key can be set to require that it be pressed simultaneously with an action key, rather
can consecutively. See Setting User Preferences on page 28.

Table 3: Key Pad Key Combinations

Key(s)

Function(s)

<Menu>

1) Powers collector ON.
2) Displays the Main Menu.

<Shift>

When entering character string data, changes upper to lower case.

You can create a demo -
setup if no setups exist | <Shift>+<Menu>

From Data Entry screen, move to previous menu action.

in the data collector

Brings up Characteristic Skipping selection menu.

<Shift>+<Select>
b <Option>+<Menu>

Creates demonstration part setups in the data collector, provided no
other setups are stored in the data collector.

<View>

Displays the selected report (View 1) from the View Menu.

<Shift>+<View>

Displays the selected report (View 2) from the View Menu.

<Option>+<View>

1) If Printscreen to PCX preference is ON, stores the current LCD
image in a PCX format (otherwise, image is sent to COM port).
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Section 2: Data Collector Overview

Table 3: Key Pad Key Combinations

Key(s)

Function(s)

<Data>

1) Go to the Data Entry screen for currently selected part.

2) While collecting data, pressing the data key cycles through the
characteristic descriptor overlay, engineering limits overlay, or no
overlay. The first screen displayed depends on the data preference set.

3) While the Character Input Selection screen is displayed, toggles
between alphabetical, symbols, and numeric input characters.

<Shift>+<Data>

Go to the data entry screen for the current piece or characteristic.

<Option>+<Data>

1) When an input box is displayed, opens the Character Input Selection
screen.

2) Closes the Character Input Selection screen.

<Select>

Displays the Select Menu, allowing you to select a part setup,
characteristic, or subgroup.

<Option>+<Select>

While collecting data, displays a prompt to jump to a specified
characteristic for data collection.

<Enter>

1) Selects item from a list or menu

2) Opens or closes an input box

3) Toggles an option

4) Triggers a gage reading in data entry or test
5) Selects and inputs characters

<Shift>+<Enter>

1) When selecting items, selects or deselects all.

<A>

Moves a selection cursor to the previous field in a menu or list.

<Shift>+<A> Page Up screen if all information does not fit on the screen.

<Option>+<A> Move forward through a subgroup characteristic-by-characteristic to the
lowest numbered null reading. If a characteristic contains two null
readings, it stops at the lowest null sample or piece.

<Vv> Moves the selection cursor to the next field in a menu or list.

<Shift>+<V¥> Page Down screen if all information does not fit on one screen.

<Option>+<V¥> Searches backward through a subgroup characteristic-by-characteristic
for the next null reading. If a characteristic contains two null readings, it
stops at the lowest null sample or piece.

<< 1) Move the selection cursor to the left while in a menu;
2) Move the cursor one character to the left in an input box.

<Shift>+<<4> 1) Move the cursor to the start of an input string
2) If the input box is empty or at the end of the input box or the cursor
covers input box, then recalls the previous entry (up to 20 previous
entries).

<Option>+< 4> In the Character Input Selection screen, moves the cursor in the input
box one character to the left.

<p> 1) Moves the selection cursor to the right while in a menu.
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Section 2: Data Collector Overview

Table 3: Key Pad Key Combinations

Key(s)

Function(s)

2) Moves the cursor one character to the right in an input box.

<Shift>+<p->

1) Move the cursor to the end of an input string.

2) If the input box is empty or at the end of the input box or the cursor
covers input box, then recalls the previous entry (up to 20 previous
entries).

<Option>+<p->

In the Character Input Selection screen, move the cursor in the input
box one character to the right.

<pp>

1) While collecting data, move to the next cell in data collection
sequence; 2) When reviewing an item, move to the next operation;
3) When reviewing data or displaying a chart, move to the next
characteristic; 4) When an input box is displayed, close and enter the
input string; 5) While Main Menu displays, adjust screen contrast.

<Shift>+<p-p>

While collecting data, move to the next NULL entry.

<Option>+<p-p>

While collecting data, close the current subgroup and move directly to
the next subgroup.

<4<

1) While collecting data, move to the previous cell in data collection
sequence; 2) When reviewing an item, move to the previous operation;
3) When reviewing data or displaying a chart, move to the previous
characteristic; 4) When an input box is displayed, delete the previous
character in the input string; 5) While Main Menu displays, adjust
screen contrast.

<Shift>+<4<€>

While collecting data, move to the previous NULL entry if any.
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Model 440 Handheld Data Collector Section 2: Data Collector Overview

Character Input Using the Key Pad
If you are not using a barcode wand or gage to enter data, you can enter data directly using the Key
pad Character Input Selection screen. You can access this screen when the 440 Handheld Data
Collector is prompting for text input.
Steps
1. While the data collector is prompting for text input, press <Option>+<Data>.
2. Use the arrow keys to select the first character that you want to enter.
3. Press <Enter> to input the character into the input box.
4

If the character that you want to enter does not appear in the list, press the
<Data> key to view other available characters.

5. Repeat steps 2 through 4 until the required text string is displayed in the input
box.

6. Press the »» key when finished to enter the string.

Enter Subgroup Label ———Data Collector Prompt
Enter
| Operator —————Subgroup Label Prompt
4«4=Delete pp=Complete
QWERTY UIOP
AS DF GH JKL
ZX -I BNM,.
Selected Character

[ Jake | ——1Input Box
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Interface Basics

Before starting up the data collector, make sure that either the batteries are installed or the AC adapter
is connected to the data collector and to the wall outlet.

Powering the Data Collector On
Steps
1. Press the <Menu> key.

In a moment, the 440 Main Menu appears.

fain Menl —+— Tide Bar
_ setue
Submenu Options —— G-E o=
o, . . 1RO
O+
Fart B  —1— Active Setup

m Title Bar - The Title Bar appears at the top of the display and tells you where
you are in the data collector program. The Title Bar sometimes prompts you
for the next action to perform.

m  Submenu Options - Submenu Options list the procedures you can perform.
The currently selected option is highlighted. Use the arrow keys (A or ¥) to
select an option. Some submenu options may be "grayed out," which means
that the option is not available at this time.

m  Active Setup - The Active Setup line refers to the part setup currently active
in the data collector.

m  More Option - The More option opens a second screen that contains
additional Main Menu options.

When you press the <Menu> key from any other menu on the data collector, you
return to the More screen. To return to the Main Menu, press the <Menu> key a
second time, or select Menu from the More screen and press <Enter>.

Main Menw Makre
FeAudit
Setue Eui-_:k sEt%p
euiew Setup
Ga =) Delete
||II Export
Preterences
|:|.|'.'.|'.‘ Views
Mot
EE
BALL POINWT PEM MLOIMG BALL POIWT PEH MLOIHG
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Powering the 440 Data Collector OFF

Steps
1. Ifthe Main menu is not displayed, press the <Menu> key.
2. From the Main menu, press A or ¥ to select Off.

3. Press <Enter>.

The About Screen

The About screen shows the following information about your 440 Handheld Data
Collector:

m  The data collector model number
®  The amount of installed memory in megabytes
m  The data collector software version number

m  [MI Corporation's address and technical support telephone number

To display the About screen, perform the following.

Steps

1. Power the 440 Data Collector on.

2. From the Main Menu, press A or ¥ to select More and press <Enter>.
3. Press A or ¥ to select About and press <Enter>.
4

Press < or » to select Title.

The About the 440 screen appears:

About the 440

LMI Corporation 448
1843k, lUersion 3.8.0
Copuright 2804

LMI Corporation

181 M. Alloy Driwe

Fenkon. NI 48430 U.5.R.
(21er T14-5811

448 Test
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Accessing On-Line Help

The 440 Handheld Data Collector has an on-line help system that provides information about using
Key pad functions. Perform the following steps to access the Help System.
Steps
1. From the Main Menu, press a or ¥ to select More and press <Enter>.
2. Press a or ¥ to select About and press <Enter>.
3. Press <« or » to select Help.
The Help Screen opens.

Hbout the 446

<Shifk><Daktar 1
Hove Lo daka enkry sereen for
current park and currenk value.
lUseful frow Review Daka screens
Lo retake erroneous reading.

hen inpuk box is displayeds
display keycaps screen. In
keycaps enkru. close keucaps 4

[ Hole Check

4. Use ¥ or <Shift>+v to move down through the Help contents.
5. Use <Shift>+a to page back through the Help contents.

6. Press <Menu> when finished.
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Naming the 440 Data Collector

A Collector ID is a user-defined name created to distinguish one data collector from another.
The Collector ID appears during communications and in some reports.

To change the Collector ID, perform the following steps.

Steps

1. Press <Menu> to turn on the data collector and display the Main Menu.
Press ¥ to select More...

Press <Enter>.

Press ¥ to select Preferences.

On the Preferences menu, press u to select Comm.

Press ¥ to select Collector ID.

A o

Press <Enter> to display the Character Input Selection Screen.
The Enter Collector ID prompt appears in the Preferences window.

8. Use the arrow keys to select the first character from the list (i.e., M) and press
<Enter> to input the character into the input box.

m  Use <<« as a backspace key to delete an incorrectly entered character.
m  Use <Shift> to toggle a selected character's case.
m  Enter a space by selecting an empty space in the character list and pressing
<Enter>.
9. Press the »» key when finished.

10. Press <Menu> to return to the Main menu More screen.
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Introduction

This section contains procedures for configuring preferences and for configuring views for the 440
Handheld Data Collector. Preferences allow you to customize your data collector with default settings
for features such as key click sound, LCD contrast, language, baud rate, and data collection
preferences. View settings determine what the display shows when you press the View key.

Preferences are grouped into three categories:
m  User— Configuration selections that affect the 440 Handheld Data Collector User Interface.

m  Communications — Configuration selections that affect how the 440 Handheld Data
Collector communicates over its ports.

m Data Collection — Configuration selections that affect the data collection sequence.

Setting User Preferences

1. From the Main menu, press A or ¥ to select More and press <Enter>.
2. Press a or V¥ to select Preferences and press <Enter>.

3. Press <« or » to select User.
4

Press a or v to select the user preference to change, and press <Enter> to either
toggle the parameter value or display a data input prompt. See Table 7 on the
following page for a description of each option.

Freterances

«[IEY Comm Datals
Feuclick: <On) +
Fey REepesat: (Ond
ey Case: (Lower)
Buzzer Uolume: (Soft)
Buzzer Tonse: (143
Fower OFff Lime: ...

Disabled
Contrast: (2)
LED Duration: 5
Backlight Time: 18 4+

Dakta Collect 6,00 Dewn 2 1
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Setting User Preferences

Table 7: User Preferences

other keys simultaneously;

Select (Sticky) to press <Shift> and then,
as a separate keystroke, press another
key to effect a <Shift>+key- combination.
Note: This choice is only available for the
simple Key pad.

Preference Description Settings

Keyclick Clicking sound when Key pad key is (On) or (Off)
pressed.

Key Repeat Auto-repeat when key is pressed. (On) or (Off)

Keycase Determines default case of letter. (Upper) or (Lower)

Shift Keys Select (Normal) to press both <Shift> and | (Normal) or (Sticky)

Buzzer Volume

Determines the loudness of the speaker.

(Loud), (Soft), or (Off)

Buzzer Tone

Determines the pitch of the speaker.

(1)—(15) (lower to higher)

Power Off Time Automatic shut-off after a specified idle disabled, 5, 10, 20, 30, 40
interval (no Key pad/gage input). and 60 minutes
Contrast Adjust LCD screen contrast. (1)-(16)

LED Duration

Length of time the LED status indicator
lights remains turned on.

(0)—(99) seconds

Backlight Time

Length of time backlight remains on if unit
is idle. Note: The Backlight Option is not
supported if the LCD backlight option is
not installed.

(0)—(999) seconds

Printscreen to PCX

Simple Key pad: press <Option>+<View>
to store the current screen image in .pcx
file format.

Alphanumeric Key pad: press <Symbol>,
<View> to store the current screen image
in .pcx file format. See Appendix E-PCX
Screen Captures on page 147.

(On) or (Off)

When (Off) the keypress
sequence will send the
image to be sent to the
serial port in Epson
Graphic Format.
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Setting Communication Preferences

Steps

1. From the Main menu, press A or ¥ to select More and press <Enter>.
2. Press a or v to select Preferences and press <Enter>.

3. Press < or » to select Comm.
4

Press a or ¥ to select the communications preference to change, and press
<Enter> to either toggle the parameter value or display a data input prompt.

Preterances

+User [ Hr||r||

EEPlal-Eaud Rate .
QE[E
Collector IDE A35EE

Table 8: Communications Preferences

Preference Description Settings
Language The default language used English, French, German, Italian,
with the data collector. Castellano, Portuguese, or user-

defined (if installed)

Serial Baud Rate | Default baud rate for serial 300, 1200, 2400, 4800, 9600,
communications (measured | 19200, 38400, 57600, or 115200

in Bits Per Second). BPS
Collector ID User-defined name for data | String up to 24 characters long
collector.
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Setting Data Preferences

1. From the Main menu, press A or ¥ to select More and press <Enter>.
2. Press a or V¥ to select Preferences and press <Enter>.

3. Press <« or » to select Data.
4

Press A or ¥ to select the preference to change. Press <Enter> to either toggle
the parameter value or display a data input prompt.

Freferences

+[User Comm JEVE]+

Data Lowmina: (OFffd +
Subgsroup Rolloff: ...
Prompeted)

Reserved Size
Unreasonable Reading
Action: (Stopd
Hull reading
Action: C(Aduvancel
Retake Promptinas: ...

Dakta Collect .00 Dewo 2 1

Table 9: Data Preferences

Preference Description Settings

Data Logging Sends data to a printer as it is collected. You must | (On) or (Off)
have a printer connected to the data collector
serial port.

Subgroup Rolloff Determines the disposition of a subgroup when (Prompted) or

memory space is full. (Prompted) causes the 440 | (Automatic)
to warn the operator that untransferred subgroup
data will be lost if the user continues; (Automatic)
issues no warning. See About Subgroup Rolloff

on page 45.

Rolloff at... Sets Rolloff threshold. When ‘Reserved Size’ is (Full) or
selected, subgroups will be rolled off at the (Reserved Size)
reserved subgroup size instead of when memory
is Full.

Unreasonable Determines the 440's response to an obviously (Stop) or

Reading Action erroneous reading. If Reasonable Limits are used, | (Advance)

(Stop) does not accept the reading and forces the
operator to retake the reading; (Advance) accepts
the reading but assigns it a NULL value.

Null Reading Action | Determines the response to NULL data readings, | (Stop) or
such as skipping a data entry: (Stop) does not (Advance)
accept the reading and forces the operator to
retake the reading; (Advance) stores a NULL
value for the entry. The result of an arithmetic
calculation that includes a NULL data entry is
NULL.
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Table 9: Data Preferences

Preference Description Settings

Retake Prompting Determines whether a prompt asking the operator | (On) or (Off)
to retake an out-of-spec reading appears during
data collection.

Auto Data Info Determines the default display during data (None) or
collection mode: the characteristic descriptor (Characteristic
overlay, the limits overlay, or no overlay. Descriptors) or

(Limits)

Time Sets the time and date in the data collector.

Part List Determines the order in which part setups appear | (Alphabetic) or
when the <Select> key is pressed. (Unsorted, i.e.,

chronological)

Select Part Enables the loading of a part setup using serial (On) or (Off)
input (i.e., barcode wand) while in the Select Part
screen.
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About Subgroup Rolloff

As data is collected, each new subgroup of data is added to memory. When the memory is full and
there is no more room left in the data collector's total memory, the oldest subgroup is “rolled off.”

For example, if five subgroups are collected which fills the memory and a sixth subgroup is added,
the memory in the data collector looks like the following.

6th Subgroup I Newest

Y

§th Subgroup

#th Subgroup

3rd Subgroup

2nd Subgroup Oldest

1st Subgroup I Rolled Off

\

The Subgroup Rolloff option affects the way the data collector handles Subgroup Data that has not
been transferred when its memory is full.

m  [fset to (Prompted), the operator is alerted that sufficient memory for the data has run
out and that if the user continues, the earliest subgroup will be “rolled off” from the
memory.

m  Ifset to (Automatic), the operator is not alerted and the earliest subgroup data is deleted
from memory. Transferred subgroups roll off automatically without prompting.

WARNING:  Subgroup Rolloff should be set to (Prompted) unless rolling off transferred
subgroups is acceptable for your use of the data collector. When ‘Reserved Size’ is
selected, subgroups will be rolled off at the reserved subgroup size instead of when
memory is Full.
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Configuring Views

You can view collected data for an active part setup at any time by pressing the <View> key. By
default, the <View> key shows View 1. To see View 2, press <Shift>+<View>.

Steps
1. From the Main menu, press A or ¥ to select More and press <Enter>.
2. Press a or ¥ to select View and press <Enter>.

3. 440 SPC users, press » to select Views.

Lontiaure Uiews

Liew 1: Char. Review
View 28 Char. Rewview

Common Views

The Char Review, Piece Review, Label Review are common to the LMI Corporation 440
data collector.

Char Review

The Piece Review screen displays the data collected for a given piece in a part setup.

- Ficce Revicw % Chart Type
Piece number P« Ficce 1 w
Subarowp 1

27 Dot B4, 14i57:3@ - )
Collector IDE 15996 Piece info
Operator: Jauy

.. 241 flush: 13,27 Ouver
Characteristics 241 wap: 7.52 Ouer
-4.93

: erobe 12 .
readings probe 2 2,63

Steps
m  Use <€« or »» to move between pieces.

m  Seclect a line and press <Shift>+<Data> to jump to the selected place in the data
collection sequence.
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Piece Review

The Characteristic Review screen displays the data collected for a given
characteristic in a part setup.

. Thar. Feuiew € Chart Tvype
Characteristic number P W CL W

241 £lush
Egi P Enkr ‘\\

a1 Nuer
w1 -1 IIJnder

Sub d | a1 -1.7d lnder |
ubgroup an / ‘\\

piece number

Characteristic name

Characteristic reading

Steps
m  Use €<« or »» to move between characteristics.

m  Select a line and press <Shift>+<Data> to jump to the selected place in the data
collection sequence.

Label Review

The Label Review screen displays the current characteristic and the name and value
of each characteristic label associated with it.

Labilclfeﬁ % Characteristic

Characteristic Label » Inside Diameter number

|

Subornuo 13 01 Ogk 02, 11:08: 38

Cause: TOOL HERR
Corr. Ackion:

BALL POIMT PEM MLIDIMG

Steps
m  Press €<« or »P» to move between characteristics.

m  Press A or V¥ to scroll through the label list.
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Introduction

This section includes procedures for configuring, mastering and testing analog gages.
Analog gages may be dual or single analog gages. The data collector software requires
different configuration information depending on the type of gages. For detailed information
about analog gage applications see Section 7.

Configuration Checklist
m  Have your gage documentation at hand while configuring the
gage.
m  Have the correct gage cabling in place. The cable that runs from

the gage to the data collector is vendor-specific. If you do not

know what cable to use, contact LMI Corporation Technical

Support.

Supported Gage Types

The data collector can accept input from the following types of gages:

m  Serial -Bar Code Wands. Communication parameters (i.e., data bits, stop
bits, parity, baud rate, Inquiry/Response strings, etc.) must be known during
configuration.

m  Single Channel Analog — Single Channel Analog gages use only one port on
the data collector.

m  Dual Channel Analog — Dual Channel Analog gages require two ports with
one connector on the 440 Handheld Data Collector.
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Gage List

Many different LMI gages can be attached to the 440 Handheld Data Collector to gather
statistical information. Each gage used with the data collector is defined in the Gage List. Only
configured gage ports are displayed. The Gage List is used to:

m  Provide a List of Gage Input Ports used by the data collector.
®  Change the number of displayed configurations.
® Indicate how a particular Gage Input Port is presently configured.

m  Provide a means for naming gages.
Perform the following steps to access the Gage List.

Steps
1. From the Main menu, press A or ¥ to select Gage and press <Enter>.

The Gage List window opens.

Gage List
+[8814 Configure Test Hasker|+
Serial gage 1
Pead ak Enker
] L Enker
Read ak Enker

G4a PRead ak Enker gage da
G Read ak Enker oage 3

Gage port
identifiers

+ [Configurations: 1 w

2. Press a or ¥ to scroll through the list of configured gage input ports.

3. Press « or » to configure, test, or master a port and/or gage (see pages 46
through 47).

4. Use »p to increase the number of gage configurations displayed on the gage
list.

5. Use 4« to decrease the number of gage configurations displayed on the
list.

Note: The number of gage configurations for a given port is constant: Only
the number of configurations displayed on the list may be changed.
Configurations not shown may still be used to collect data. The number of
configurations is usually reduced to that number actually in use to avoid
clutter.
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Gage Interface Port Identification

The gage ports on the data collector are assigned the following identifiers:

Note:  Gage port assignments for G2 through G5 depend on whether the Analog Module or
Torque Module is installed.

m  G1 — Serial port
G2 — Analog port (dual)

®  G3 — Analog port (dual)
® (G4 — Analog port (single)
® G5 — Analog port (single)

Each gage input port identifier can contain multiple configurations.

m  Port G1 can have four sub-configurations, referred to as G1x, where x refers
to one of four sub-configurations (a-d). This provides a total of five discrete
gage configurations.

®  Analog Ports G2 through G5 can have 9 sub-configurations (a-i) available.
These additional sub-configurations provide a total of 10 discrete gage
configurations for these ports.

All configurations of a port are available for data collection - even the ports not
currently displayed on the gage list. The physical ports available depend on the
configuration of your data collector.

Foot/Thumbswitch

Single Analog Gage Port - G5
s
Jeriel Gags Hor~ G Single Analog Gage Port - G4

Dual Analog Gage Port - G2 & G3

Figure 13. Gage Interface Ports
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Naming a Gage Input Port

Each Gage Input Port can be assigned a user-defined name up to 12 characters long. Though
not required, the gage name appears during data collection to identify the gage to the
operator.

Simple Key pad

Steps
1. Press <« or » to select List in the Gage List submenu.
2. Press <Enter>.

The Enter Name prompt appears.

Gage List
Enter
[ Hame

M=Delete w=Complete

GW ER TY UI OF
AS DF oF JKL
Z# CU EBHM .
1234367598

3. Use the arrow keys to select the first character for the name.

Note:  Press <Shift> to toggle a character's case.

4. Press <Enter> to input the character into the input box.

5. Repeat steps 3-4 until the gage name is displayed in the input box.
6. Press the »» key when finished to accept the entered name.

The Gage Name appears in the Gage List.

1=t

Tesk HasterL+

Nane
gage 1
1ni +lush

gage ﬂ

7. Repeat the previous procedure to name a gage input port for each gage sub
configuration.
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Standard Parameters

Depending on the gage selected, the exact parameters listed will vary. Refer to the documentation
for your gage to determine the specific settings recommended by the manufacturer.

Serial Gages

Note: The Barcode Wand should be set up as a serial gage using Text as its
data type and leaving all other values at their default settings.

m  Data Type — How the gage output string should be interpreted by the 440
Handheld Data Collection System. Choices include:

e Numeric With Decimal — Interpret the output string as a floating point
number.

e Numeric Without Decimal — Interpret the output string as an integer
value.

e Any Numeric — Interpret the output string as either a floating point
number or integer value.

o Text — Interpret the output string as an ASCII string (not available for
Continuous Serial Gage Configurations).

m  Baud Rate — The measurement of data transmission speed expressed in bits
per second. Valid baud rates include: 300, 600, 1200, 2400, 4800, 9600,
19200, and 38400. The default baud rate is 9600.

m  Stop Bits — The number of bits transmitted after each character of data is
transmitted (in asynchronous communications). Options are either 1 or 2
stop bits.

m Data Bits — The number of bits used to represent one character of data.
Options include 7 or 8 data bits.

m  Parity — The presence (or absence) of an extra bit attached to character data
that is used to detect errors in data transmission. Options include None,
Even, or Odd.
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Configuring Analog Gage Interface Ports

The 440 Handheld Data Collector with the analog gage option has four analog ports with three
connectors. Analog gages are configured using ports 2 through 5.

The symbol
Collector.

marks the dual channel connector on the 440 Handheld Data

The symbol “="Ml marks the single channel connector on the 440 Handheld

Data Collector.

m  Port 2 and port 3 are configured for dual channel gages.

m  Port 4 or Port 5 is configured for single channel gages.

The following table lists analog gages that are commonly used with the 440
Handheld Data Collector and whether they are typically configured as single

channel or dual channel gages.

Table 15: Analog Gages

Gage

Single or Dual Channel

LMI 200 Series Probe

Single Channel (1 configuration
required)

LMI 300/700 Series Flush and Gap

Single Channel (2 configurations
required - one for gap and one for
flush)

LMI True Position Gage with 2 single
channel cables

Single Channel (uses both ports 4 and
5) or, with Y cable, attach to the Dual
Channel connector and configure ports
2 and 3.

Any other LMI analog gage with a four-
pin cable

Single Channel

True Position Gage Dual Channel
LMI 241 or 241BWV2 simultaneous Dual Channel
gap and flush gage

Any other LMI analog gage with a six- Dual Channel

pin cable
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Single Channel Analog Gage

Single channel analog gages contain one analog sensor and have a single four pin cable. For
single channel analog gages that have more than one reference, one configuration is required for
each reference.

m  LMI 200 Series Probe — One configuration on a single channel port is
required. For example, G4a.

m  LMI 300 or 700 Series Gap and Flush Gages — Two configurations on a
single channel port are required. For example, G5b and G5c - one for gap
and one for flush.

Complete the following steps to configure a single channel analog gage.

Steps

1. Connect the gage with the appropriate cable to the applicable gage input
port.
Power the gage ON.

On the Main menu, select Gage and press <Enter>.

Select gage port G4x or G5x from the Gage List screen.

woe wn

Press <« or » to select Configure in the Gage List submenu.

The Configure Gages screen opens for the selected Gage Input Port.

Configure Gages

+[List [ATRFEMEY Test Hasker|+

6. Complete the required fields in the Configure  |aage Port: w G4 w
Gages screen. See Table 16, “Single Analog Fyera

=i Fesd at Enter

1 1 » Master Tupe: ...
GagefCogﬁgglratlt())n Optlgns, fon the glext o e Bl
calel
page tor details about options for eac Sl 1 o B
parameter. Make sure that you set the gage Zern Before Read: ...
[=]

type and the master type.

448 Test

7. When you have set all of the configuration options, either press the <Menu>
key or any arrow key.

8. The “Save Gage Configuration?” prompt appears.

9. Select Save... to save your changes to this port or Cancel to close the
window without saving your changes
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Table 16: Single Analog Gage Configuration Options
Field Description Default Mastering
Type
Type Select Read at Enter to apply the gage to the work piece Read at
and initiate a reading by using the <Enter> key, an attached Enter
footswitch, or a thumbswitch. This is the default value.
Select Time at Level to apply the gage to the work piece
and have the collector automatically take the reading when
the gage has come to a steady state at the point of
measurement.
Master Type Every gage must be mastered. Three Point
Select Three Point mastering if your gage uses two
mechanical references to establish a scale distance and a
third point as a zero reference.
Select Two Point mastering if your analog gage uses two
mechanical masters with known values.
Scale Enter the difference between the high master and the low 10 Three-
master of your three point master. point
High Scale Enter the value of your High Master. 2.5 Two-point
Low Scale Enter the value of your Low Master. -25 Two-point
Zero Master Enter the value that you want your gage to read at the zero 0 Three-
position. Point
Zero Before In data entry mode, you are prompted to Zero Master the No
Read gage prior to each data entry. This feature is useful for
taking measurements relative to a work piece rather than
relative to the master. Toggle between Yes and No by
pressing <Enter>.
Options for Time At Level Configuration
Level Time The time duration that the value from the gage must be 0.1 second
level in order to initiate a reading.
Level Zone Measurement tolerance in engineering units that the value 0.01
from the gage must remain within for a duration of level time
to initiate a reading
At Rest A/D Set to Low if the A/D value from the gage is lowest when Low
the gage is at rest. Set to High if the A/D value is highest
when the gage is at rest. (On the Master Screen, observe
the A/D value at rest, then move the gage to the opposite
extreme. If the A/D value at the opposite extreme is higher
than the rest value, set the value to Low.)
Sample Time The sample rate in milliseconds. 20 ms
Start Threshold The minimum analog value necessary for a valid reading. 5
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Dual Channel Analog Gage

The following list provides configuration guidelines for some typical dual channel analog gages.

m  True Position Gage — Two configurations on the dual channel ports are

required. For example, G2¢ and G3c¢. Simultaneous mastering is not
supported. Choose “Alone” in the “Master” field.

m  [MI 241 and 241-BWV2 series flush and gap gage — Two configurations on

the dual channel ports are required. For example, G2b and G3b. One of the
ports is for flush and one of the ports is for gap. Simultaneous mastering is
supported.

Complete the following steps to configure a single channel analog gage.

Steps

1. Connect the gage with the appropriate cable to port 2/3 on the collector.
2. Power the LMI 440 on.

3. On the Main menu, select Gage and press <Enter>.

4. Select gage port G2x and G3x from the Gage List screen.

Configure Gades
. : ) +[List TXFTN Test Haster|»
Press <« or » to select Configure in the Gage List Gaoe Fortt « G2 »

ame! _H_axis
submenu.

Tupe: Read at Enter
Master I%EE: Bty

22 Foln
The Configure Gages screen opens for the Master: (Dlores

selected Gage Input Port. Scaled 4

Zetro Master: @
Zera Before Read: ...

448 Test
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6. Verify that Read at Enter is selected in the Type field.

7. Complete the required fields in the Configure Gages screen. See Table 17,
“Dual Analog Gage Configuration Options,” on the next page for details
about the options for each parameter.

8. When you have set all of the configuration options, either press the <Menu>
key or any arrow key.

9. At the confirmation prompt, select Save... to save your changes to this port
or Cancel to close the window without saving your changes.
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Table 17: Dual Analog Gage Configuration Options

Field

Description

Default

Mastering
Type

Type

Must be set to Read at Enter.

Master Type

Every gage must be mastered.

Select Three Point mastering if your gage uses two
mechanical references to establish a scale distance and a
third point as a zero reference.

Select Two Point mastering if your analog gage uses two
mechanical masters with known values. Either type of
mastering can be done alone or with the partner gage port.

Three Point

Master

Select Alone to master the gage independently from the
partner gage.

Select With Gnx to master the gage with its partner port. For
example, G2i with G3i, or G2a with G3a. Toggle between the
options by pressing <Enter>

Alone

Scale

Enter the difference between the high master and the low
master of your three point master.

10

Three-point

Zero Master

Enter the value that you want your gage to read at the zero
position.

Three-Point

Zero Before
Read

In data entry mode, you are prompted to Zero Master the
gage prior to each data entry. This feature is useful for taking
measurements relative to a work piece rather than relative to
the master. Toggle between Yes and No by pressing
<Enter>.

No
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Introduction

Mastering is the process which calibrates a gage with the 440 Handheld Data Collector to known
mechanical references (masters). Mastering type for all LMI analog gages is “Three-Point
Mastering” —Master Lo starts the scale range, Master Hi ends the scale range, Master Zero
establishes the nominal.

®  Always master an analog gage whenever it is to be used in a new configuration. If an LMI
241 flush and gap gage is configured with port G2a for flush and port G3a for gap, both
configurations must be mastered before initial use.

m  Although the 440 Handheld Data Collector retains the mastering in memory, even when the
power is turned off, it is recommended that analog gages be remastered periodically. It is
strongly recommended to remaster before the start of a shift. Always remaster whenever a
gage is replaced, even if the same type of gage is to be used for measurement.

& Example, assume that an LMI 241 flush and gap gage with Serial Number
1234 was mastered and used on gage port G2 and gage port G3. If you
change the gage to an LMI 241 flush and gap gage Serial Number 6789, you
must remaster both the flush and gap configurations before using the new

gage.

Note: [fan analog gage is mastered in “reverse,” the readings taken will be
incorrect. To help prevent this condition, the collector provides a
warning if high and low masters are reversed from their previous
mastering.

Mastering the LMI 200-S and 200-SB Series

Assumes the LMI 200 series is configured for G4. If G5 is configured follow
same steps using G5 instead of G4.

1. Connect the LMI 200-S or 200-SB probe to the LMI 440 at port 4 using the
LMI 60009.

Turn on the LMI 440.
Press ¥ to highlight “Gage” and press <enter> on the key pad.
Press ¥ in the “List” screen to highlight G4.

A

Press <« to the “Master” screen.

6. Insert the LMI 200-S or 200-SB into the
tallest step or the step labeled “Lo” on the
LMI 210.

“Master Lo”
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7. Verify “Master Lo” is highlighted on the collector screen and press <enter>.

8. Insert the LMI 200-S or 200-SB into the
shortest step or the step labeled “Hi” on
the LMI 210.

"Master Hi"

9. Verify “Master Hi” is highlighted on the collector screen and press <enter>.

10. Insert the LMI 200-S or 200-SB into the
middle step or the step labeled “Master”
on the LMI 210.

"Master Zero"

11. Verify “Master Zero” is highlighted on the collector screen and press
<enter>.

Mastering the LMI 770 or LMI 300 Series

Assumes the LMI 770 or LMI 300 is configured for G4 and G4a. If a different
gage is already configured in G4 use G5 and G5a, or a different pair of subfiles
for G4 like G4b and G4c follow same steps using your configured ports instead

of G4 and G4a.

1. Connect the LMI 770 or LMI 300 probe to the LMI 440 at port 4 using the
LMI 6009.

2. Turn on the LMI 440.

3. Press V¥ to highlight “Gage” and press <enter> on the key pad.

4. Press V¥ in the “List” screen to highlight G4.

5. Press « to the “Master” screen.
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6. Fully extend the LMI 770 or LMI 300.

——

LMI 770 Flush “Master Lo” LMI 300 Flush “Master Lo”

7. Verify “Master Lo” is highlighted on the collector screen and press <enter>.

8. Fully retract the LMI 770 or LMI 300

LMI 770 Flush “Master Hi” LMI 300 Flush “Master Hi”

9. Verity “Master Hi” is highlighted on the collector screen and press <enter>.
10. Insert the LMI 770 or LMI 300 into its master block in the flush position.

LMI 770 “Flush Master” LMI 300 “Flush Master”
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11. Verify “Master Zero” is highlighted on the collector screen and press
<enter>.

12. Press the P » on the LMI 440 to advance to the gap configuration.
13. Fully extend the LMI 770; fully retract the LMI 300.

LMI 770 Gap “Master Lo” LMI 300 Gap “Master Lo”

14. Verify “Master Lo” is highlighted on the collector screen and press <enter>.

15. Fully retract the LMI 770; fully extend the LMI 300.

LMI 770 Gap “Master Hi” LMI 300 Gap “Master Hi”

16. Verify “Master Hi” is highlighted on the collector screen and press <enter>.
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17. Insert the LMI 770 or LMI 300 into its master block in the Gap position.

LMI 770 “Gap Master” LMI 300 “Gap Master”

18. Verify “Master Zero” is highlighted on the collector screen and press
<enter>.

Mastering the LMI 241-BW series or LMI 241 Series

Assumes the LMI 241BW series and LMI 241 series are configured in ports G2
and G3. If G2a and G3a are configured, follow same steps using G2a and G3a
instead of G2 and G3.

1. Connect the LMI 241BW series or LMI 241 series into the LMI 440 at port
2/3 using the LMI 6025.

Turn on the LMI 440.

Press ¥ to highlight “Gage” and press <enter> on the key pad.
Press ¥ in the “List” screen to highlight G2.

Press < to the “Master” screen.

On the LMI 241 BW series fully extend the flush and fully retract the gap.
On the LMI 241 series fully extend both the flush and gap.

2 T

\ \

~”
-

LMI 241-BWV2 “Master Lo” LMI 241 “Master Lo”
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7. Verity “Master Lo” is highlighted on the collector screen and press <enter>.

8. On the LMI 241 BW series fully retract the flush and fully extend the gap.

/ e
/4N \

LMI 241-BWV2 “Master Hi” LMI 241 “Master Hi”
9. Verify “Master Hi” is highlighted on the collector screen and press <enter>.

10. Insert the LMI 241-BW and LMI 241 series into the master block.

LMI 241-BWV2 “Master Zero” LMI 241 “Master Hi”
11. Verify “Master Zero” is highlighted on the collector screen and press
<enter>.

Mastering LMI Gages not shown

Contact LMI Corporation for documentation either at our:
website www.Ilmicorporation.com,

email techsupport@lmicorporation.com,

or phone 1-810-714-5811
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Testing Gages

After mastering a gage, test the gage to make sure that it is configured properly and is sending
readings to the data collector.
Steps

1. Connect the analog gage with the appropriate cable to the applicable analog
gage input port.

Power the gage ON.
On the Main menu, select Gage and press <Enter>.

Select the gage port to test from the Gage List screen.

A

Press « or » to select Test in the Gage List submenu. This area allows the
user to view sampled readings without adding unwanted data to a part file.
This data is not stored.

If the gage is configured for Read at Enter, take a gage reading and press the
<Enter> key.

If your analog gage is configured for Time at Level, achieve a Time at Level
reading and press the <Enter> key.
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Overview

A part setup is a group of part characteristics, labels, and data collector options specifically packaged
for use with the LMI Corporation 440 Data Collector. You create part setups using TranSend
software and then transfer the setup to the data collector. Figure 21 shows a typical process for
working with part setups. You can also use the Quick Setup feature to create a part setup on the data
collector. Quick Setup is described on page 67.

Support Software LAT 440 Collecior
Create O I Selact
part setup{s) : part setup
l 1

Transfer f Collect

part setupis) Data

PC with support sofiware
Transfer
Data

Figure 14. Working with Part Setups

1. Create Part Setup(s) — Before data can be collected a part setup must be created using any of the
following:
e TranSend™
e Quick Setup on the data collector
e Standard text editor (such as Microsoft® Windows™ Notepad)

2. Transfer Part Setup(s) — After a part setup is created, it must be transferred to the 440

collector. You will need the LMI 443 serial cable to connect the data collector to the computer
running the support software.

3. Select Part Setup — Once the part setup is transferred to the collector, it can be selected for data
collection by 440 Handheld Data Collector.

4. Collect Data — Collect data for the part setup using an LMI gage and the 440 Handheld Data
Collector.

5. Transfer Data — Once data has been collected for any part setup, it may be transferred back to the
support software for analysis and long term storage.
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Transferring Part Setups Using TranSend

Details about transferring part setups to the 440 Handheld Data Collector vary with each software
package. For information about using a text editor for creating a part setup and how to transfer it to
the data collector, see Creating Setups Using a Text Editor in Section 9, Open Communications.

440 Steps

1. Power the data collector on.

2. From the Main menu, press A or ¥ to select More and press <Enter>.
3. Press a or Vv to select Preferences and press <Enter>.
4

At the Preferences menu press < or » to select Comm.

Freferences
+|User [Malill Dat.af+

guage: English
Serial Baud Rated: ...

DEEE
Collector ID: 15994

448 Test

5. Press a or v to select Serial Baud Rate and press <Enter>.

6. On the overlay, press A or ¥ to select the baud rate to match the baud rate set in
the support software package.

Note: In order for the data collector and the computer to communicate, the baud
rates must be set to the same rate.

7. Press <Enter>.

WARNING.  Resending a part setup without deleting the old setup causes ALL DATA associated
with that part setup to be lost. Transfer any data you have not already imported
prior to resending the revised setup. If you are using Open Communications to
resend your part setup, the data collector does not allow the part setup to be
overwritten. However, TurboSPC, DataMyte Setup Editor and TranSend users can
overwrite part setups stored in the 440 Handheld Data Collector.
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TranSend Steps

1. Start TranSend software on the support pc.

2. Connect the LMI 443 communication cable to the 440 and the comm. port on
the pc

Select “Send” from the TranSend “Setups” menu

Mouse click the part setup to transfer to the LMI 440
Mouse click “Send”

Wait for the transfer dialog to state the transfer is complete

Disconnect the LMI 443 cable from the LMI 440.

NS kW
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Reviewing and Editing Setups Within the 440

You can use the data collector to edit certain fields in a part setup. Some fields in the part setup
cannot be changed, such as elements that define the size of the setup in memory and element names.
Most characteristic options can be changed in a part setup.

If a field cannot be edited, pressing <Enter> has no effect on the setting. To change any of the non
editable items, you must either recreate the part setup on the data collector, or edit the part setup using
the support software.

Editable Fields Non editable Fields

Part Options

Reserved Subgroups Part Setup Name Date Modified
Char Label Source Part Descriptors Variables Count
Char Label Data Logging Char Label Names Labels Count
Char Label Ditto Creator Largest Subgroup Size
Characteristic Options

Process Characteristic Names

Characteristic Descriptor Label Names

Values

Resolution Subgroup Size

Source

Keyboard Ditto

Auto Scan

Boundary

Alarms

Limit Choice

Caution Limit%
Reasonable Limits
Data Logging
Label List Name
Label Ditto

Label Auto Enter
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Use the Review Setup menu to review or edit a part setup:

Steps

1.
2.

From the Main menu, press a or ¥ to select More and press <Enter>.
Press A or ¥ to select Review Setup and press <Enter>.

The Review Setup screen appears:

Feuview Setup Feuview Setup
+ERY Char]+ +FPart [+
H Pgrt 1w H Subgcoup Label 1 »

- éB List. Hame: operator

Creatori ... Dittof C(Ona

TranSend Utility Huto Enter: (OFf+F)
Oate Modified: ... Data Loggina: ...
27 Oct B4, 15113259 LEnabled?
lariables Counti 4+

446 Test 446 Test
Review Part Setup Menu Review Characteristic Menu

Navigate the Review Setup menu as follows:

Use < or b to select either Part or Char.
On the Part setup menu, use €<« or »» to select a different part setup.
On the Char menu, use <<« or »p to select a different characteristic.

Press a or ¥ to select a field to change and press <Enter>. Depending on the
field selected, pressing enter toggles the setting on/off or opens a choice list
from which you can select characters or enter values.

Press Shift+a or Shift+Ww to scroll an entire screen of information, much like
page up or page down key is used on a computer.
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Deleting Setups and Data Within the 440

You can delete an entire part setup and all of its associated data, delete selected subgroups of data, or
delete choices lists.

Deleting Part Setups

Deleting an entire part setup removes the part setup and all associated data.
Steps
1. From the Main menu, press A or ¥ to select More and press <Enter>.
2. Press a or V¥ to select Delete and press <Enter>.

The Delete prompt appears:

Mare

Ielete

TNlelete Parts
Delete Subaroups
Delete Lists

448 Test

3. Select Delete Parts and press <Enter>.

The Delete Parts screen appears.

Telete Farts

Choosea

S42k free

Door Fit =13
Glass Size an,, =14
Hole Check 168k
Uehicle BIMW Ek

448 Test

4. Press A or V¥ to select the part setup(s) to delete from the list and press <Enter>
to mark each with a checkmark.

5. Press <€ or » to select Delete in the submenu.

A confirmation prompt appears:

Telete Farts

542k free

I=lete 1 selected
part now?

Door Fit

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | 62 |




Model 440 Handheld Data Collector Section 6: Working With Part Setups

6. Select Yes and press <Enter>.

Any data associated with the part setup that has not been transferred using
support software is marked with an asterisk (*) next to the setup name. If you
choose to delete a setup that contains untransferred data, a prompt like the
following appears:

Telete Farts

Some subgroups not
transferred for:
448 Test

448 Test

7. To delete the part setup and its data select OK to delete and press <Enter>.

8. To exit the menu so you can transfer data before deleting the part setup, select
Do not delete and press <Enter>.

VWARNING:
f Deleting a part setup deletes all data associated with the setup from the data

collector's memory. Part setup deletion is an irreversible procedure.
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Deleting Subgroup Data

To delete
Steps
1.
2.
The Delete prompt appears:
Mare
Ielete
Nelete Parts
Delete Subaroups
Delete Lists
448 Test
3.

4. Press a or ¥ to select the part setup(s) from which to delete subgroup data and
press <Enter> to mark each with a checkmark.

5. Press < or » to select Delete in the submenu.

selected subgroup data from a part setup, perform the following steps.

From the Main menu, press A or ¥ to select More and press <Enter>.

Press a or ¥ to select Delete and press <Enter>.

Select Subgroups and press <Enter>.

The Delete Subgroups screen appears.

Tlelete Subaroups

+Choose+ INEIEIEEE

536k free
LEart Size
448 Test 1@k
oo Fit =114
Glass Size an =14
Hole Check 16k
Uehicle BIMW Ek

Section 6: Working With Part Setups

Glass Size and Form

The following prompt appears.

Delete Subaroups

[ Choose INENIEIES
S36k fres

[ielete Subgroups:

Chopse subgroups Lo deleke
LCancel

Glass Size and Form
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6. Select one of the following options:

o Trim to reserved size — Truncates the number of subgroups stored in the data
collector's memory to the number of reserved subgroups allocated when the
setup was first dimensioned.

o Choose subgroups to delete — Press a or ¥ to select the number of oldest
subgroups to delete.

e Cancel — Cancels the procedure and returns to the Choose Parts list.

The following confirmation prompt appears:

Tlelete Subaroups

[ Choose T
B3Rk fres

F
H

Delete selected |°
subgroups now? g

Cancel

Glass Size and Form

7. Select Yes and press <Enter>.

8. Any subgroups associated with the part setup that have not been transferred
using support software are marked with an (*) next to the setup name. If you
choose to delete a subgroup that contains untransferred data, a prompt like the

following appears.

lelete Farts

Some subgroups not
transferred for:
448 Test

Io ot delete.
448 Test

9. To delete the subgroup data select OK to delete and press <Enter>.

10. To exit the menu so you can transfer data before deleting the subgroup data,
select Do not delete and press <Enter>.
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Section 6: Working With Part Setups

Deleting Choice Lists

You can delete choice lists from the data collector; however, unless you are transferring an
updated part setup with a revised label list, it is recommended that you use your support
software to delete label lists.

To delete a choice list from data collector, perform the following steps.

Steps

1.
2.

From the Main menu, press A or ¥ to select More and press <Enter>.

Press a or ¥ to select Delete and press <Enter>.

The Delete prompt appears:

Telete Lists

Choose  IEREEIEEE

LhEJhy ) L
operakor So+Pc Lhl
Shift So¢Po Lhl

Eody Fol.#

Select Delete Lists and press <Enter>.

The Delete Lists screen appears.

Press a or v to select the list(s) to delete and press <Enter> to mark each with a

checkmark.

Press « or » to select Delete in the submenu.

Select Yes at the confirmation prompt and press <Enter>.

If any part setups in the data collector use a list marked for deletion, the

following prompt appears.

Telete Lists

One o more parts
use the List:
operataor

operator

To delete the list(s) select OK to delete and press <Enter>.

To exit the menu without deleting the affected list(s), select Do not delete and

press <Enter>.
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Quick Setup

The Quick Setup feature can be used to quickly and easily create a generic part setup in the data
collector. This feature is useful for relatively simple data collection applications.

A Quick Setup is added to the existing setups in the data collector; it does not overwrite any of the
other existing setups. The following rules apply to setups created using the Quick Setup feature:

The predefined high and low engineering limits for each characteristic are +1.5.

The resolution for each characteristic 1s 0.01.

The number for the part setup in the Create Part field is automatically inserted by the data

collector.

All characteristics are named in numerical order, such as Characteristic 1, Characteristic 2
and Characteristic 3. The same source is assigned for each characteristic.

The source can be modified in Review Setup.

The characteristics and part names cannot be modified in Review Setup.

Steps

1.

From the Main menu, press A or ¥ to select More and press <Enter>.

2. Press a or V¥ to select Quick Setup and press <Enter>.

NS kW

The Quick Setup screen appears:

Luick Setup
Size=5k: free=52Zk

H 1w
Fieces

H 1w
Subarownpes

H 18w
Source: K
Create Part 1
Cancel

Fart 1

As you select more characteristics, pieces per subgroup and subgroups, the size
of the setup shown in the Size field increases. The number in the free field
decreases. The free field shows the amount of RAM that is still available in the
data collector.

Use €<« or »p to increase or decrease the number of characteristics.
Press a or ¥ to move to the next field on the Quick Setup screen.
Use €« or b» to increase or decrease the number of pieces.
Press<4« or »» increase or decrease the number of subgroups.

Move to the Source field. To change the Source from what is presently shown
on the screen, press <Enter>.

The following choice list appears. The list reflects the gage configurations which
have been selected for display. (See Gage List on page 38 for more information
about changing the gage list display).
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Guick Setuwe
Size=5k: free=5Z-Zk

Choose Source

8. Use the arrow keys to select a source for data input and press <Enter>.

9. At the save prompt, select Save and press <Enter> to save the setup or select
Cancel and <Enter> to exit the screen without saving this setup.
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SECTION

7
Data Collection
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Overview

Figure 15 shows the sequence for collecting data using the 440 Handheld Data Collector. Each step is
described briefly beginning on page 71 and in more detail following the overview.

Select

Check Input !
Configuration |
|

Enter Subgroup
Label
Information

|

— Enter Piece

& Label
Information
Boundary I |
| Char
| Label(s)

|
|
| I
|
Measure

Characteristic(s)

Enter Cause
out of
control

Corrective Action

in control

[ | .
Characteristic Adjust Process
Subgroup(s)
No Complete?
Yes >

Figure 15. Data Collection Sequence
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Data Collection Sequence

1. Select Setup —When the data collector is properly configured, select the part
setup.

2. Check Input Configuration — Ensure that any gages or input devices referenced in
the setup, such as barcode wands, are properly configured.

Note: Normally, this step is performed only once - at the outset of collecting data for
a new part setup.

3. Enter Subgroup Label Information (if any) — Enter the subgroup label
information, such as Operator Name, Shift, etc. Since subgroup labels are
optional, the Enter Subgroup Label Information box appears in a dotted outline in
the flow diagram.

4. Enter Piece Label Information (if any) — If any piece labels are used, enter the
piece label information for all pieces of the largest characteristic subgroup either
at one time or before each piece is measured for variables data. The flow
diagram illustrates this by moving either directly from Enter Piece Label
Information to Measure Characteristic(s) or by looping at Enter Piece Label
Information until all pieces of the largest characteristic subgroup are inspected.
Since piece labels are optional, the Enter Piece Label Information box appears in
a dotted outline in the flow diagram.

5. Measure Characteristic(s) — When the operator completes entering the label
information, the data collection sequence proceeds to display a prompt for the
first variable characteristic's data. While the operator is collecting data, if an out-
of-control condition is detected, the Cause label (and perhaps other
characteristic labels) can automatically appear. The operator must respond to the
label by indicating what is responsible for the non-normal condition before data
collection resumes. Characteristic label values can only be entered when
characteristic data is being collected.

6. Characteristic Subgroup(s) Complete? — As long as data collection for each
characteristic subgroup is incomplete, the 440 Handheld Data Collector
continues to prompt you for variable characteristic data. When all the data for
each characteristic subgroup is complete, you can choose to continue collecting
data for this part setup or you can choose to select a different setup.
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Selecting a Part Setup

You can select a part setup that is stored in the data collector either by pressing the <Select> key or
by using a barcode reader.

Using the <Select> Key

Steps
1. Power the data collector on.
2. Press <Select> on the Key pad.

The data collector displays a list of part setups that are currently stored in
memory.

[ Setup

Door Fit

Glass Size and Form
Hole Check

Llehicle BIMW

448 Test

e The bottom line displays the currently selected part setup. This active part
also appears selected in the list.

e The Select Part screen lists part setups either in alphabetical or
chronological order depending on how the Part List option is set in the Data
Preferences (see Setting Data Preferences on page 31).

Note: [fpressing the <Select> key does not display the Select Part menu, you may
have no part setups loaded into memory.

3. Ifnecessary, press « or » to select Part.

4. Press a or v to select the part setup.

5. Press <Enter>.
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Using a Barcode Wand

Steps

1. Make sure that barcode wand is configured and connected to the data collector
(see Configuring Digital Gage Input Ports on page 41).

2. To choose a part setup using a barcode wand, scan the part setup name from a
list of the barcode symbols for the available part setup names. This list is
developed at your site to match your list of parts.

Note: See Appendix A - Barcode Wands for more information about setting up
barcode wands.
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Checking the Input Configuration

Before collecting data with a new part setup, check the label and characteristic input sources for the
setup elements to ensure that any gages referenced in the part setup are properly configured.

Checking Input Sources

m Label Source refers to the location from which a label value is entered.

m  Characteristic Source refers to the location where a characteristic value is entered.

For example, a source can be the Key pad (K), a Bar Code Wand (G), or a list (L).
The input source is determined by the part setup, but you can change it if necessary.

If you enter label values using a gage or barcode wand, the gage port must be
configured for this type of use. See Section 4, Configuring Gages for more
information about configuring gage ports. Also see Appendix B- Source Input Codes

for information about source identifiers.

To review the input configuration, perform the following steps:

Steps

1.
2.

From the Main menu, press A or ¥ to select More and press <Enter>.

Press A or ¥ to select Review Setup and press <Enter>.

The Review Setup screen appears:

Feuview Setup
+ER Char]+
H Pgrt 1w

A =

Creator: ...

TranSend Utility
Date Modified: ...
27 Oct B4, 15:13:59
Llariables Count: 4 &

448 Test

Press » to select Char.

[ Reuiew Seiup |
+[Fart [WFTg+

H Characteristic 1 »

us

INSTRUC Z: +

INSTRUC 4:

INSTRUC 5

Subgroup Size: 1

Fesolution: H.81

Auto Scan: COFF) +

448 Test

View the source for each label and characteristic in the setup. Use <<« or »» to

move between labels and characteristics.

To change the source to match the hardware of the data collector, press A or v

to select the Source parameter and press <Enter>.
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Model 440 Handheld Data Collector

6. Use the simple Key pad to select the letters that represent the sources you want
to use. On the alphanumeric Key pad, enter the source identifiers in the edit box.

For example, for a label source enter:
K,L,G1

o To use the Key pad (K), a list (L), or the gage connected to port G1 to enter
the label information. Make sure that you enter the commas between source

identifiers.

e Multiple characteristic sources must be enclosed in square brackets, such as:
[K,G1a]
See page 175 for more information about source identifiers.

To verify that a gage port is configured for a specific gage, perform the following

steps:

Steps
1. From the Main menu, press A or ¥ to select Gage and press <Enter>.

The Gage List opens:

Gage List

+|8%4 Configure Tesk Hasker|+

Serial gage 1
Pead ak Enker
] L Enker
Read ak Enker

Gda PRead at Enter gage da
G PRead ak Enker nage 3

+ LConfigurakionss 1 w

2. If a gage port is not configured for your needs, configure the port as described in
Section 4, Configuring Gages.
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Collecting Data

To collect data for the currently selected part, press the <Data> key on the Key pad. The data
collector opens the data collection screen where you last stopped collecting data or at the beginning of
the collection sequence if you had not collected any data for the part setup. You can enter data
without using the <Data> key under the following circumstances:

Data Collect Mode

If you have set a default screen in the Auto Data Info preference, then pressing the <data> key during
data collection automatically opens a data entry screen, either characteristic descriptors or limits. See
Setting Data Preferences on page 31 for more information.

Preview Mode

In Preview mode, the data collection data entry screen opens automatically, displaying the reading
and a bar graph. This occurs for the following type of entries that accept keyboard or gage input:

®  During an autoscan sequence when entering the first characteristic, or
m  For a single characteristic entry not associated with autoscan.

Note: Data entry mode will now first default to the ‘Preview’ screen for characteristics that have a
gage source specified.
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Entering Label Information

Generally, a part setup begins with one or more prompts for subgroup label values:

Enter Subaroue Label
+Freview NEE [abel|+
Element Humber —L1 _SG2 Subgroup Humber

Label Prompt AL ot Mumbeers
||

Label Source —{Source: Gl or K
2a9e 1ot Keyhosrd Sep 00
Dittoed Value —ERE 1 07=di:d0

Last Entry =" 1 . 2HEARAA

exantled

Screen Elements

m  Element Number — The number of the element for which you are being
prompted to enter data. L# indicates a subgroup label element, PL# a piece
label, and C# a characteristic.

m Label Prompt — The data to enter.

m Label Source — The source from which the collector expects to get the data.

m Dittoed Value — If ditto is enabled for the element, the last value entered for
the element is automatically repeated in the data entry box.

m  Last Entry — The last entry you made, if any. In Autoscan mode, the last two
entries are displayed. If you took an out-of-spec reading, the last entry
display indicates whether the entry was over (1) or under ({) the limit.

m  Subgroup Number — The subgroup number for which you are currently
entering subgroup data.

Steps

1. Enter the requested information for the first label using the source indicated. For
example, you may scan a barcode using a barcode wand configured for port G1
or enter data using the Key pad.

e To enter the dittoed value (the same value as entered previously), press
<Enter>.

The data collector accepts the reading and proceeds to
the next setup element:

Enter Subgroup Label
- s
Lz _SG1Z2

PPEPatDP

Rzl
Souprcel Koo

keyboard or List

EALL POINT PEM MLIDIHG
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2. Enter label information using the source indicated, for example:

o For a list source as shown above, press A or ¥ to select the correct choice
and press <Enter>.

e To enter the dittoed value, press <Enter>.

Note: Additional characters are available by pressing the <Data> key when the
character input screen is displayed.

e To enter the label from the character input screen using an alphanumeric
Key pad, press <Symbol>, <Data>.
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Entering Characteristic Data

After all label information is entered, such as subgroup and piece label values, the data collection
sequence proceeds to prompt for characteristic data. You can enter data in either the Data Entry
screen or the Preview screen or view and enter characteristic label data in the Label screen.

If caution limits are defined for the characteristic, the data collector LEDs indicate the status of a
reading:

m Red (left) LED — The reading is out of specification.

m Yellow (both LEDs) — Caution Limits are defined, and the reading is between the upper
Caution Limit and the upper engineering limit, or between the Lower Caution limit and the
lower engineering limit.

m Green (right) LED — The reading is between the upper and lower Caution Limits (if defined),
or between the Engineering limits (if Caution Limits are not defined).

Note: The duration of the LED Indicators is set in the data collector User Preferences.

The Data Entry Screen

Characteristic and Enter Usriables Datal— Prompt

Subgroup Number —|+[Freview I Labells
C1_8613 Pieee 1 of 3

Characteristic N f_[nside Diameter
AFACTENSWC NManme

||
Bource —goyprcet (G1z K]

Calipar or Keubo 26 Sep 12
 — U

BALL POIMT PEM MLOIHG

Steps
1. Ifthe Enter Variables Data screen is not displayed, press » to select Data.
2. Use one of the sources indicated to enter data.

In the Data Entry screen above, The source for the characteristic is [G1a,K]
which means that data can come from either the gage connected to port Gla or
from the Key pad.

e To enter data using the Simple Key pad, press <Option>+<Data>.

Use the arrow keys to select a character to input and then select <Enter>.
Repeat until the full data entry appears in the edit box, and press »» to enter
the data.

e To enter data using the Alphanumeric Key pad, enter the information into
the Data Entry Box using the keys on the Key pad.
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Preview Screen

Preview Mode provides a graphical representation of data values in a column display
during data collection.

Prewview
e Tists Label
Eng. High Limit Upper —| @, 2230
Caution Limit —
o H. 2125
Lower Caution Limit—
Eng. Low Limit | 1 @.2150
Characteristic Name __| l
[in=ide Diameler
8611 Pece | o 3—— Piece Number
[EACL_FOINT PEM MLDING

Note: Data entry mode will now first default to the ‘Preview’ screen for

characteristics that have a gage source specified.

Steps

1. Ifthe Preview screen is not displayed, press « to select Preview.
Notice the column display representing the gage's digital reading.

2. To take a gage reading, either:
e Press <Enter> on the Key pad
e  Press the thumbswitch/footswitch if attached.

The column display updates immediately to incorporate the new reading into the
results, and the LED indicators flash to indicate status as described on page 79.

Preview Mode does not show source formulas. To see a source formula, press » to
select Enter Data. Enter readings as described previously and press « to select
Preview and view the result.
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Label Entry

The data collector prompts you for characteristic labels when applicable, however
you can enter characteristic label data using the Label option at any time during the
data collection.

1. Press < or » to move select Label.

Enter Characheristic Label

+[Freview Data [EVENY
C2  SG12 Double arrovwes indicate th at additional

____________ """l characteristic labels exist Press
rEaUEEH -4 or = to view the next label.

SO
Keul cooliMG FLUID
DRESSED TOOL

st 1, 21424

EHLL FOINT FEW MLDING

2. Select the label choice.

You are prompted to apply this label to the current characteristic or all
characteristics.

Cause = Tool Wear
is for:

aracteristic
All characteristics

3. Select the applicable response and press <Enter> to proceed.

Characteristic Boundary

After the first characteristic reading is taken, the data collector proceeds to the next
characteristic. If characteristic boundary is (On) for the first characteristic, the
operator collects the first characteristic's data for each sample in the subgroup before
proceeding to the second characteristic.
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Out-of-Spec Readings

You can set the data collector to prompt the operator if a reading is out of spec. See “Setting Data
Preferences” on page 31. If a reading is out of specification and Retake Prompting is set to (On), a
prompt similar to the following appears.

Inside Diameter
= @,2245

15 ouver
seecification.

Proceed in one of two ways:

Steps
1. Press <Enter> to retake the reading without saving the initial reading.

2. Press ¥ to select Accept and press <Enter> to store the reading as valid. You will be
prompted to enter a Cause before data collection proceeds to the next reading.

If you are collecting data while in the Preview Mode, the column display indicates an out-of-
specification reading immediately using inverse video:

el gw

o, 2238

@.215e

C1
Inside Diameter
SG11  Piees 1 ef ]
EALL FOIWT =EM MLOIHG
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Unreasonable Readings

You can set the data collector’s response to unreasonable readings in the User Preferences. See
“Setting Data Preferences” on page 31. The data collector can force the operator to take another
reading or can accept the unreasonable reading but assign it a NULL value

An unreasonable reading appears as follows:

Erter Usrianles latal

+|Freui el I|Eﬂ Label |-+
L1 _GE1_ _ _ _ Fipce 1 93

Inside Dismeter1
Unreasonab ] e

Source! L[glas k]
Mit Caliper or Keuboca

0, 3895 Unressonable  —— Unreasonable Yalue
EBHLL POINT F=H MLDIRG

Data Entry Screen

Freview

+ e Tiats Label |+

—— Unreasonable ¥alue

8. 2158

C1

Inside Diameier
C1 Unreasonablell  Piece 1 of 3
EBALL FPOIWT FEH MLIIHG

Preview Screen
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Retaking Readings

At any time during data collection for a part setup, retake a reading by pressing the €« key until the
prompt reappears. The former reading appears selected in the edit box. At this point, the reading can
be retaken and the new value replaces the older value. The data collector proceeds to the next setup

element in the sequence.

To retake a reading after a subgroup is transferred, perform the following steps.

Press the <Select> key.

Press » to SG to show a list of subgroups.

Press A or ¥ to select the required subgroup to retake from the list (note the date and

Select Suboaroup
+|Fart Char [SE]+

ghakug
12204207 Transfen

12206207 Transfen
12207207 Transfen
12208207 Transten
12209207 Transten
12210207 Transfen
20212229 Closed

Open |

EALL POTHT PEM MLIIHG

Press « to select Char.

Press A or ¥ to select the characteristic to retake.

Steps

1.

2.

3.
time stamp).

af Tineshane

4 20 Apr 9k-
320 Hpr 56
20 Apr 96
¥ 20 fOpr 9.
A0 Apr G5
9 20 Apr 9E.
10 20 Apr A&,
11 20 Aug 96
12

4,

5.

6.

Press <Shift>+<Data> to jump to the selected location to retake the reading.

The data collector then jumps to the selected point in the data collection sequence and the
reading can be retaken.
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Using ReAudit

Use the ReAudit option to create a setup that consists of a only a subset of selected characteristic
from the current setup. ReAudit option is useful for monitoring data for a frequently failing
characteristic.

Steps

1. Select ReAudit from the Main>More menu.
Chopse Mark Lo Fefudik

Fivol Collar ...
Traininy 12k

2. In the Choose Part to ReAudit screen, select the part setup that contains the
characteristic to monitor.

The data collector creates a new setup from the selected part setup and names it
the same as the original with the suffix ,R1. Subsequent re-audits of the same part
setup would be named ,R2, ,R3, etc.

Note: The new name can only be 32 characters long, including the ,Rx designator.
If the setup name is longer than 29 characters, it will be truncated to allow
space for the Rx designator.

Edit Feaudit Fartiname

3. Use the on-screen keyboard enter a new name for the new setup.

The next screen lists the characteristics in the part setup.
Choose Charcs? Eo Fefudik

lane
Inside Diameker [§1
9utside [iianeker L2

Lengkh L
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4. Press a or ¥ to navigate to the first characteristic to include in the ReAudit
setup and press <Enter>. A checkmark is placed before the selected
characteristic.

5. Repeat to select additional characteristics if necessary.

6. Press » to select Done.

A confirmation prompt appears:

Chonse Chardsy to Fefudik

Choose

llane lusher

Cancel

7. Select Yes to begin the ReAudit process, or Cancel to return to the characteristic
list.

When you select Yes, the data collector opens the new setup.

8. Collect data for the setup as prompted by the data collector.
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Viewing Characteristic Descriptors

Characteristic Descriptors are short descriptive fields used to communicate additional information to
the data collector user. Characteristic descriptors must be defined when a part setup is created. You
can set up your data collector preferences so that the Characteristic Descriptor is displayed
automatically during data collection when the characteristic changes.

See Setting Data Preferences on page 31 for more information.

Characteristic descriptors cannot be viewed while in Preview Mode.

Steps

1. Ifnecessary, press « or » to select Data.
2. Press the <Data> key.

Additional information about the characteristic appears in an overlay such as the
following:

Enter Varizhles Data
+ Dat.a -+
01 _5617_ _ ___Piecelpf 3

Inside Diamstert
Units:s Inches #

Frequency: 1 s9 38
Instruction: Use MI
caliper

Mit. Caliper or Kedboa

Last! Barb

[EALL_POINT PEH ALUIHG

3. Press <Data> again to display the specifications for the characteristic.
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Transferring Data to TranSend

If you are using TranSend software, you can transfer collected data immediately through the serial
port, then use a third-party program to analyze the data.

LMI 440 Data Collector

Collects Data

TranSend Software Third Party Software

Imports Data Analyze Data

Figure 16. Exporting to TranSend Software

Use the following procedures for transferring data to TranSend software. See the TranSend User
Guide for detailed procedures.

1) Collect Data
Use the 440 Handheld Data Collector to collect data for the required part setups.

2) Configure TranSend Communications
Ensure that TranSend is properly configured for communication with the 440 Handheld Data

Collector.
Steps
1. Attach the LMI 443 cable to a free COM port on the computer running TranSend.
From the TranSend Menu, click on the Settings button.
Select the COM port where the serial cable is attached.
Set the baud rate at which to transfer data.

2
3.
4.
5. Click OK.
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3) Configure the Data Collector's Communications
Make sure that the 440 Handheld Data Collector's baud rate matches the baud rate set in TranSend.
Steps
1. Attach the LMI 443 cable to the COM port on the 440 Handheld Data Collector.
From the Main menu, press ¥ to select More and press <Enter>.

Press ¥ to select Preferences and press <Enter>.

2

3

4. At the Preferences Menu, press » to select to Comm.
5. Press ¥ to select Serial Baud Rate, and press <Enter>.
6

From the overlay, select the baud rate set above for TranSend.
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Import the Collected Data
See the TranSend User Guide for detailed procedures.

Steps
1. On the TranSend main screen, click the Receive Data button.
2. In the Setup List window, select the setup(s) to transfer.
3. On the right side of the TranSend screen, set the Receive options.

4. Click on the Receive button to begin the transfer.

5) Analyze the Data
Use third-party software, such as Microsoft Excel, to analyze the data.
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Transferring Data to Third-Party Support
Software

Use the following procedures for transferring data to a spreadsheet or database program.

1) Configure the Data Collector's Communications
Set the 440 Handheld Data Collector's communications port to match the baud rate of your

communications program to establish a communications link.
Steps
1. Connect the serial cable to the COM port on the 440 Handheld Data Collector.
From the Main menu, press ¥ to select More and press <Enter>.
Press ¥ to select Preferences and press <Enter>.

2

3

4. At the Preferences Menu, press » to select to Comm.
5. Press v to select Serial Baud Rate, and press <Enter>.
6

From the overlay, select baud rate that matches your terminal emulation program.

2) Configure your Communications Software

Steps
1. Connect the serial cable to the COM port on your computer.

2. Set the communications software program to establish a communications link with the 440
Handheld Data Collector. Use the following parameters:

Data Bits — 8

Stop Bits — 1

Parity — None

Flow Control — XON/XOFF

Baud Rate — must match the data collector’s baud rate
COM Port — the port where the serial cable is attached
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3) Select the Data to Transfer

CAUTION:

A\

Do not use any interface commands at your communications software to initiate
the transfer (i.e. do not type “SET ECHO ON” or “SET PROTOCOL ON” in
the terminal window).

Steps

1. When the data collector and your communications software are configured, press the

Note:

AN

<Select> key to find the part setup data to be exported.

The Select Part menu list appears.

Select Fart

+[Elgd Char SG|+

448 Test + — Untransferred Data

Door Fit

Glass Size and Form
llehicle BIMW

Door Fit

The data collector lists all the available part setups. An asterisk(*) shown to the right of
the name of a part setup indicates that some of the data collected for this part setup has
not been transferred to the support software. Incomplete subgroups are not transferred, so
an asterisk may continue to show on the screen.

The active part line shows the currently selected part setup. The active part also appears
highlighted in the list.

Select Part screen lists part setups either in alphabetical or chronological order. Setting
Data Preferences on page 31 for information about how to set this option.

Press <Select>.

Press a or v to select the setup (with its data) to export.

Press <Enter>.

Press a or v to select Export.

Press <Enter>.

The Export screen appears:

Export

L Spreadshest. )
Headers

Lrone
ExpnrtpNDw

MmO anti,

448 Test
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Set Export Parameters
Exported data can be formatted according to the following options.

m  Format — Refers to the character formatting of the data. Format choices include
Spreadsheet (tab delimited data entries) and Database (comma delimited data
entries).

m  Headers — Refers to the date/time stamp, label and characteristic names
associated with exported data. Choices include None (do not export header
information), First Subgroup (include header information for the first exported
subgroup of data only, Each Subgroup (include header information for each
exported subgroup of data).

m  Char Labels—Refers to values (i.c., assignable cause data) entered in response to
characteristic labels. The choices are No (do not export characteristic label
values), or Yes (include characteristic label values for each subgroup of data).

7. Press A or ¥ to select the export parameters.
8. Press <Enter> to toggle the parameter's value.
9. Press a or ¥ to select Export Now, and press <Enter>.

10. Set up your communication software to capture the text file you are about to
send. See your communications software documentation for more information.

11. From the Export Now? overlay, select Yes, and press <Enter>.
12. When the 440 Export screen returns to full view, stop the data capture.

13. Open your spreadsheet/database program and import the received file (refer to
your support software documentation for more information).
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Introduction

Open Communications refers to the 440 Handheld Data Collector's ability to communicate with
an RS232-compliant communications package by using a set of interface commands. In
particular, the data collector's interface command set includes commands for the following tasks.

m [ oading and unloading part setups and data
m  Deleting part setups and data
m  Editing and loading user-defined languages

Setup Procedures

The following equipment is required to use the data collector's open
communications capabilities.

m  The 440 Handheld Data Collector unit
m  The LMI 443 serial cable

® A host computer running a communications program such as HyperTerminal

1) Configure the Data Collector's Communications
Set the 440 Handheld Data Collector's communications port to match the baud

rate of your communications program to establish a communications link.
Steps

1. Connect the serial cable to the COM port on the 440 Handheld Data
Collector.

From the Main menu, press ¥ to select More and press <Enter>.
Press v to select Preferences and press <Enter>.
At the Preferences Menu, press » to select to Comm.

Press ¥ to select Serial Baud Rate, and press <Enter>.

A

From the overlay, select baud rate that matches your terminal emulation
program.
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2) Configure your Communications Software
Your communications software program must be set up to establish a

communications link to the data collector. Use the following parameters to
communicate with the 440 Data Collector.

Steps

1. Connect the serial cable to the COM port on your computer.

2. Set the communications software program to establish a communications
link with the 440 Handheld Data Collector. The method for setting these
parameters depends on the communications software, however use the
following parameters:

e Data Bits — 8

e Stop Bits —1

e Parity — None

e Flow Control - XON/XOFF

e Baud Rate — must match the data collector’s baud rate

e COM Port — the port where the DataMyte serial cable is attached
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Using Interface Commands

An interface command is a command to the data collector that you enter from the computer. It is
executed when you press <Enter> on the computer keyboard. Interface commands allow direct
communication between your communications software program and the data collector. Enter the
following commands to begin any communication with the data collector.

Steps

1. Make sure your communications software is in Terminal mode. See your
communications software documentation for more information.

2. 1In the terminal editor, type set echo on and press <Enter>.
3. The terminal editor should respond with an ok message.

Note: Prior to entering the “set echo on” command, you may not see any characters you type.
This is normal.

“g Hyperterminal - HyperTerminal
File Edit iew Call Transfer Help
0= rEINE]
=l
1] | i
(Connected 0:00:11 ‘Auto detect 9600 8-N-1 [SCROLL  [CAPS  [MUM ,

4. For Xmodem protocol, type set protocol on and press <Enter>.

The terminal editor should respond with an ok message, indicating that the
communication link is established between the computer and the data collector.

Section 9: Open Communications
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Error Messages

Interface commands are not case-sensitive. However, if a command is entered
incorrectly, the terminal replies with the message bad command line. For
example, if the command set echo on were entered as sett echo on, the terminal
replies as follows:

g Hyperterminal - Hyper Terminal
File Edit Wiew Call Transfer Help

D= Dlal

Sett echo on
# -100 bad command line

-
1| | 3

Connected 0:00:11 lAuta detect 9600 8-1-1 [SCROLL  [cAPS  [MUM

A 100 bad command line message indicates that the command you entered is not
recognized. Check the spelling (and syntax) of your command and try again.

Viewing the Interface Command Set

To view a list of the available interface commands type help and press <Enter>.
The terminal editor then lists the commands that can be used to talk to the data
collector.

The following table lists the available interface commands and provides a brief
description of the command's purpose.

Table 21: Open Communications Commands

Command Description

receive Tells the data collector to prepare to receive a file. The
communications program must be instructed to send
the file as a separate step.

receive language Tells the data collector to receive a user-defined
language file. The communications program must be
instructed to send the file as a separate step.

delete setup <partname> Deletes the setup and all of its data indicated by the
<partname> variable.

delete alldata <parthname> | Deletes all run data associated with the setup
indicated by the <parthame> variable.

delete olddata <partname> | Deletes all transferred data associated with the setup
indicated by <partname>. The data that has not yet
been transferred is not deleted.

set time MM/DD/YY Sets the data collector’s internal date and time (i.e.,
hh:mm:ss internal clock).
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Table 21: Open Communications Commands

Command

Description

set delay <seconds>

Sets the amount of time, in seconds, to delay before a
transfer (send) is initiated. The default value is 5
seconds. <Seconds> can range from 0 to 60.

set timeout <seconds>

Sets the amount of time, in seconds, before which a
transfer timeout occurs. If this amount of time elapses
when the data collector is waiting for a transfer, the
current operation is aborted. <Seconds> can range
from 0 to 60 (a value of zero means do not time-out).

set eof <charcode>

The End of File (eof) character is used 1) to mark the
end of a file sent from the data collector or 2) to detect
the end of a file received by the data collector. The
charcode value must be a number from 0 to 255
representing an ASCII character, and the default is
ASCII 26.

Set abort <charcode>

This is a character that the data collector uses to end
a file transfer because of an error when receiving a
file. The charcode value must be a number from 0 to
255 representing an ASCII character, and the default
is ASCII 3.

Set protocol <boolean>

Set the XModem protocol option on (1) or off (0).
When the XModem protocol is used, the Delay and
EOF interface parameters are not used.

Set echo <boolean>

Set the character echo option on or off. If set to 'on,’
then command line characters received by the
collector will be sent back to the sender.

send setup <partname>

Send a setup file from the data collector to the
communications program. The communications
program must be instructed to receive the file as a
separate step.

send alldata <partname>

Sends all subgroup data associated with the part
setup indicated by the <partname> variable. The
communications program must be instructed to
receive the file as a separate step.

send alldata4 <partname>

Sends all subgroup data associated with the part
setup indicated by the <partname> variable. In
addition, the timestamp of the year is 4 digits. The
communications program must be instructed to
receive the file as a separate step.

send newdata parthame>

Sends all run data associated with <partname> that
has not yet been transferred. The communications
program must be instructed to receive the file as a
separate step.
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Table 21: Open Communications Commands

Command

Description

send newdata4
<partname>

Sends all run data associated with <parthame> that
has not yet been transferred. In addition, the
timestamp of the year is 4 digits. The communications
program must be instructed to receive the file as a
separate step.

send trendfile

Sends the trend setup file if one exists. The
communications program must be instructed to
receive the trend file as a separate step.

send gagefile

Sends the gage setup file if one exists. The
communications program must be instructed to
receive the gage file as a separate step.

send passwordfile

Sends the password file if one exists. The
communications program must be instructed to
receive the password file as a separate step.

send collector

Sends information about the data collector including:
* Model number

* Version number

* Data collector ID

* Total amount of memory in 'k' bytes

* Amount of unused (free) memory in 'k’ bytes

* Data collector’s current date and time

send partlist

Sends a formatted list of setups in the data collector’s
memory.

send language

Sends a user-defined language file to the
communications program. The communications
program must be instructed to receive the language
file as a separate step.

export format <format>

When used with the export alldata command or the
export newdata command, exports either a
spreadsheet or database format depending on which
is selected. <format> can be 0 for spreadsheet or 1 for
database.

export headers <option>

When used with the export alldata command or the
export newdata command, exports the header
information including the date/time stamp, label and
characteristic names associated with the exported
data if selected for the first subgroup or for each
subgroup. <option> can be 0 for none, 1 for first
subgroup, or 2 for each subgroup.
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Table 21: Open Communications Commands

Command Description
export nominals Transfers the nominal value and the Eng Hi/Lo limits
<boolean> for each characteristic. If the limit choice for the

characteristic is set to Actual, then the actual Eng
limits are transferred. If the limit choice for the
characteristic is set to Deviation, then the Eng limits
are derived from the nominal value +/- tolerance
values. The <boolean> variable of 0 signifies off and 1
signifies on. The export headers option must be active
to use the export nominals function.

export char.labels When used with the export alldata command or the
<boolean> export newdata command, exports an assignable
cause value for a characteristic label for each
subgroup of data if a value is selected. The <boolean>
variable of 0 signifies off and 1 signifies on.

export alldata <partname> | Transfers in the export format all subgroup data
marked closed or transferred that are associated with
the <parthname> variable. All exported subgroups are
marked as transferred. The communications program
must be instructed to receive the file as a separate

step.
export newdata Transfers in the export format all closed subgroups of
<parthame> data associated with the <parthame> variable. All

exported subgroups are marked transferred. The
communications program must be instructed to
receive the file as a separate step.

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | 102 |




Model 440 Handheld Data Collector Section 9: Open Communications

Unloading Part Setups and Data
Unloading Part Setups

You can retrieve part setups from the data collector using the send commands as described
below.

Send Partlist Command
Use the send partlist command to view a list of the part setups stored in the data collector and

information about whether data from each setup has been transferred to the computer.
Steps

1. Make sure that communications are established between the data collector and the
computer as described in Setup Procedures on page 96.

2. Type send partlist in the terminal editor window.

3. Press <Enter>.

The data collector responds by sending the following information.

“g Hyperterminal - Hyper Terminal
File Edit “iew Call Transfer Help
"] (e} il i
B~ 05| &
Send partlist 1=
[Partlist]
CollectorID=Milling Station 1
Bore Angle 38 a8 g8/28/708 22:04:23
PHit 18818-AA 18 18 g8/28/780 22:84:23
PH# 18018-Cx 36 36 g8/28/708 22:04:23
Training 8 a 85731700 11:34:48
ok
1] | i
(Connected 0:00:11 ‘Auto detect 9600 8-14-1 SCROLL  [CAPS  [NUM
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Send Setup Command

Unload setups from the data collector to archive them for safekeeping, or to edit them and then
transfer them back to the data collector. The process described here uses the XModem protocol to
transfer binary data with error correction. If your communications program does not support the
XModem protocol, you must perform text-based transfers. Consult your communications
software documentation for more information.

Steps
1. Ifnot done already, type set protocol 01 in the terminal editor window

2. Press <Enter>.

The data collector replies with ok—indicating that it is now set to transmit data using the
XModem protocol.

3. Type send setup <parthame>, where <partname> is the setup part name exactly as listed.

4. For example, to have the data collector send the part setup called “Bore Angle” to the
communications program, type send setup Bore Angle.

5. Press <Enter>.

Note: The setup name must be spelled exactly as it is listed in the [PartList] block or the data
collector returns an error message (#43—Part Not Found).

6. Use your communications software program to receive the file being sent by the data
collector. For more information, see your communications software documentation.

7. If prompted, type in a name that the setup will be stored under on the computer.

Troubleshooting

1. If an error # -43 part not found message (or other error message) appears,
perform the following steps:

2. Check the cabling from the host PC's COM port to the data collector.

3. Ensure that the part setup does not already exist in the data collector (if it
does, you must first delete the setup and then retransfer).

4. Ensure that the part setup is correctly formatted (see Section 5 for
syntactical information).

5. Ensure that you are using the correct protocol: for XModem transfers, issue
the command “set protocol 1" to the data collector; for non-XModem
transfers, issue the command “set protocol 0."

6. Ensure that you have a proper amount of delay time set; use the “set delay”
command to increase the amount of time the collector will wait before a
timeout results.
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Unloading Part Setup Data

You can retrieve data from the data collector using the send commands as
described below.

Purpose: To unload part setup data from the data collector, to archive it for
safekeeping, to edit it, or to use it for third-party software analysis.

Send Alldata Command

Transfer data from the data collector to archive it for safekeeping, to edit it, or to
analyze it using a third-party software. Use the send alldata <partname>
command to send all the data associated with the named setup (partname) to your
computer.

Steps

1. Make sure that communications are established between the data collector
and the computer as described in Setup Procedures on page 96.

2. Type send alldata <partname> in the terminal editor window, where
<partname> is the setup part name exactly as listed.

For example, for the data collector to send all data associated with the part
setup called Bore Angle, type send alldata Bore Angle.

3. Press <Enter>.

Note: The setup name must be spelled exactly as it is listed in the [PartList]
block or the data collector returns an error message (#43—~Part Not
Found).

4. Use your communications software program to receive the file being sent by
the data collector. For more information, see your communications software
documentation.

5. If prompted, type in a name that the setup will be stored under on the
computer.
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Send Newdata Command

Use the send newdata <partname> command to send untransferred data
associated with the named setubp (partname) to your computer.

Steps

1. Make sure that communications are established between the data collector
and the computer as described in Setup Procedures on page 96.

2. Type send newdata <partname> in the terminal editor window, where
<partname> is the setup part name exactly as listed.

For example, for the data collector to send all data associated with the part
setup called Bore Angle, type send newdata Bore Angle.

3. Press <Enter>.

Note: The setup name must be spelled exactly as it is listed in the [PartList]
block or the data collector returns an error message (#43—~Part Not
Found).

4. Use your communications software program to receive the file being sent by
the data collector. For more information, see your communications software
documentation.

5. If prompted, type in a name that the setup will be stored under on the
computer.
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Using the Data File

A part setup data file is an ASCII text file that contains the data associated with a
part setup. The structure of the data file is as follows:

[Headerl]

Block
field, =

parameter,

The data file is divided into several blocks of keyword fields that are assigned
user-supplied values. Each block is identified with a header.

For example, the first block of the data file begins with the header called
[PartData)]. Beneath the header are fields related to the block. For instance, the
“name=""field contains the value “Bore Angle” which refers to the name of the
part setup. Other blocks provide the data for a given part setup element:

Block Name Description Affected Elements
[SubgroupData] Timestamp for subgroup Setup name, Setup
creator, and Last
Modified fields
[SubgroupLabelData] | Header for subgroup labels | Subgroup label value
fields
[PiecelLabelData] Header for piece labels Piece label value fields
[VariableCharData] Data for characteristic, Characteristic name and
including [CharLabelData] event detection flag.
and [VariableData] blocks
[CharLabelData] Header for characteristic Char label values (only if
labels EventFlag=1).
[VariableData] Header for characteristic Individual piece
data readings.
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The following excerpt from a sample data file contains indentations and to help identify the
function and scope of each item.

(PartData) - General Part Data
name=Bore Angle ; part setup name
creator=John Doe crestor name
lastModified=05/28/04 220423 :last modified datetime

[SubgroupData) -1zt Subgroup

neyvcata=1 s unharvested data flag

collect Timestamp=03,/23/00 24:16:07 ; Subgroup timestamp

collector ID=Milling Station s collector 1D
(SubgroupLahelData) - Subgroup Labels and Yalues

Lot Mumber=1132354
Oper atar=hax

(WariableCharData; s General Characteristic data
name=24ngle . characteriztic name
eventFlag=1 ctrendfassignable cause flag
Event=2 point abhove RUCL detected event
[CharlLahelData] : characteristic label data
Cauze=TOOL WELAR s Cause Labeland data
[UariahIeData] . characteristic values
P1=0.2130 ; piece 1
P2=0.2200 | piece 2
P3=02210 | piece 3

[SubgroupData) - 2nd Subgroup
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Loading Part Setups and Data

Once you have edited your part setup(s) or data files, load part setups back to the data collector
using a communications software program.

Loading Part Setups

The receive command instructs the data collector to receive a part setup or data file from the
communications program and store the file in the data collector's memory.

Steps

1. Make sure that communications are established between the data collector
and the computer as described in Setup Procedures on page 96.

2. Type receive in the terminal editor window.
3. Press <Enter>.

4. Use your communications software program to send the file to the data
collector. For more information, see your communications software
documentation.

Loading Data Files

The procedures for loading a data file to the data collector are the same as the procedure for
sending a part setup file.

Troubleshooting

If an error # -300 bad setup file message (or other error message) appears,
perform the following steps:

1. Check the cabling from the host PC's COM port to the data collector.

2. Ensure that the part setup does not already exist in the data collector (if it
does, you must first delete the setup and then retransfer).

3. Ensure that the part setup is correctly formatted (see Section 5 for
syntactical information).

4. Ensure that you are using the correct protocol: for XModem transfers, issue
the command “set protocol 1" to the data collector; for non-XModem
transfers, issue the command “set protocol 0."

5. Ensure that you have a proper amount of delay time set: use the “set delay”
command to increase the amount of time the collector will wait before a
timeout results.
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Deleting Setups and Data

To increase the amount of memory in the data collector, delete unused part setups and data from
the data collector.

Deleting Part Setups

CAUTION: Deleting a part setup deletes all data associated with the setup from the data
collector's memory. Part setup deletion is an irreversible procedure. Verify that
you have transferred the part setup and its data before performing the delete
procedure.

Steps

1. Make sure that communications are established between the data collector
and the computer as described in Setup Procedures on page 96.

2. Type delete setup <partname> in the terminal editor window, where
<partname> is the setup part name exactly as listed.

For example, to delete a part setup called Bore Angle, type delete setup Bore
Angle.

3. Press <Enter>.

The terminal editor replies with ok, indicating that the entire part setup has
been deleted.

Note: The setup name must be spelled exactly as it is listed in the [PartList]
block or the data collector returns an error message (#43—~Part Not
Found).

Deleting Data

Delete alldata Command

Enter delete alldata <partname> to delete all the data associated with the named part setup. The
procedures for executing this command are the same as those explained previously.

Delete olddata Command

Enter delete olddata <partname> to delete all the data associated with the named part setup that
has already been transferred to support software. The procedures for executing this command are
the same as those explained previously.
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Other Interface Commands

Set Time Command

The set time command sets the data collector's date and time. The syntax for the command is as
follows:

set time MM/DD/YY hh:mm:ss (Military Format)
For example, to set the data collector's date and time to December 12th, 2000 at 1:30 p.m., enter:
set time 12/12/00 13:30:00

If you do not enter the date and time correctly, an error message #-100 bad command line
appears. Re-enter the date and time according to the syntax listed previously.

Send Collector Command

Use the send collector command to obtain information about the data collector with which you are
communicating. The syntax for the command is as follows.

send collector

The data collector sends the following information:
m  Model — The LMI Corporation data collector model
m  Version — The current version of the data collector's ROM software
m  CollectorlD — The user-defined name given to the data collector2
m  MemorySize — The total amount of installed RAM
m  FreeMemory — The current amount of available RAM

m  Time — The data collector's date and time setting
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Creating Gage Files

A Gage File is an ASCII text file sent to the data collector to easily configure the data collector's
gage input ports.

The 440 Handheld Data Collector provides a gagefile template that can be transferred and edited
in the same way as the part setup template.
Steps

1. Make sure that communications are established between the data collector and the
computer as described in Setup Procedures on page 96.

2. Type help gagefile at the terminal editor.

The terminal editor displays a gage file template.

Note: If a gage file already exists in the data collector, use the send gagefile
command and receive the file using your communications program.

3. Copy the contents of the gage file from the terminal editor and paste it into an
ASCII editor.

4. Edit the gagefile template according to your preferences and save it as an ASCII file.
See Gagefile Template below and [Gage] Block Parameters on page 114 for details
about how the gage file template is set up. See Section 4, Configuring Gages for
details about gage configuration parameters.

5. After editing the gage template file, transfer it to the data collector according to the
procedures in the previous section on transferring part setup files to the data
collector.
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Gagefile Template

The gage file is divided into five [Gage] blocks of keyword fields that are assigned user-supplied
values. Each block refers to a gage input port on the data collector. To configure a particular gage
input port, specify the gage parameters in a designated [Gage] block.

The following excerpt shows that port G1 is configured for a barcode wand (called “Wand”) and
port Gla is configured for a Mitutoyo gage (called “Mit 6" Cal”).

[GageSetup)
name =g agefile
[Gage]
name=yYysnd
por=01
type=SRL-MM
String Type=R
BaudRate=9600
DatabBitz=8
StopBitz=1
Parity=M
Remotek bd=off
Inguiry=
Response=
Trigger=
[Gage]
name=hi 6" Cal
port=G1a
type=DMY-01
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[GAGE] BLOCK PARAMETERS

The following table summarizes the parameters used in each [Gage] block. See
Section 4 for information about serial parameters and Inquiry, Response and
Trigger strings.

Table 22: Gage Parameters

Gage Type= Parameters

C.D.L DCD-01 Resolution=(L or H)
Precision = 0-8

Maxum DFM-01 None

Mitutoyo DMY-01 None

Oni Sokki DNS-01 None

Serial SRL-01 Data Type=(T or Ror N or )

Baud Rate=(110-19200)
Data Bits=(7 or 8)

Stop Bits=(1 or 2)
Parity=(N or O or E)
RemoteKbd=(on or off)
Inquiry=<string>

Response=<string>

Trigger=<string>
Continuous Serial SRL-02 Same parameters as serial
Sylvac Serial DSS-01 None
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Creating Password Files

A Password Table can be assigned to the data collector to restrict access to data collector
functions. For example, if you password-restrict data entry, the data collector prompts the
operator for a password before starting data collection.

The 440 Handheld Data Collector provides a password file template that can be transferred and
edited in the same manner as the part setup template.

Steps

1. Make sure that communications are established between the data collector and the
computer as described in Setup Procedures on page 96.

2. Type help passwordfile at the terminal editor.
The terminal editor displays a password file template.

3. Copy the contents of the password file template from the terminal editor and paste it
into an ASCII editor.

4. Edit the template according to your preferences and save it as an ASCII file. See
Password File Template below and [ProtectFunction] Block Parameters on the
following page for details about how the password file template is set up.

5. After editing the template file, transfer it to the data collector according to the
procedures in the previous section on transferring part setup files to the data
collector.

Note:  Ifa password file already exists in the data collector, use the send passwordfile
command and receive the file using your communications program.

Password File Template

The password file is divided into [ProtectFunction] blocks of keyword fields that are
assigned user-supplied values. Each block refers to and defines a specified data collector
function. To configure a password-restricted condition, specify the parameters within a
designated [ProtectFunction] block.

(PasswordFile

name=passwardfile ; name far file

masterPassward=123 ;enter master password here

collector Pazsword=abc . enter collector passward here

(ProtectFunction)
function=F"WFEMD  password to enter data
partlevel=0 o no patt passwword
collectorLevel=1 ccallector password reg'd
maszterLevel=1 ; master password opens
function=PWwWFCCL ; paved 1o calc contral limits
collectorLevel=1 ccallector password reg'd
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Password Types
You can use the following types of passwords:

masterPassword-Global password, highest level. Required password when a
[ProtectFunction] is active.

collectorPassword-Required password when a [ProtectFunction] is active.

partPassword-Global password for access to a particular part setup. Part passwords
are only in force if the part setup includes reference to a part password.

[ProtectFunction] Block Parameters

The following table summarizes the parameters used in each [ProtectFunction]
block.

Table 23: Protect Function Parameters

Function to Protect Mnemonic (i.e., Function=)
Entering data PWFEND
Editing data PWFEDD
Retaking data PWFRTD
Deleting part setups and data PWFDEL
Editing gage configuration PWFEGC
Editing user preference PWFEDP
Editing part setups PWFEDS
Roll-off untransferred subgroups PWFRUS
Calculating control limits PWFCCL
Editing communication preferences PWFECC
Editing Data Preferences PWFEDC
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Creating User-Defined Languages

A user-defined language is a set of strings set up for use with the 440 Handheld Data Collector.
This allows you to customize any terms, as well as to install a custom-defined language for use
with the data collector.

The procedure for implementing user defined language prompts for use with the 440 Handheld
Data Collector consists of four basic steps:

1.

Send the (active) language file from the data collector to the communications
program.

Edit the language file using an ASCII editor.
Receive the edited language file.

Install the language file on the data collector.

Send Language Command

Use the Send Language command to download the current language file from the
data collector.

Steps

1. Make sure that communications are established between the data collector
and the computer as described in Setup Procedures on page 96.

2. To access the active language file from the data collector, type send
language at the terminal editor.

The Active Language is set in the data collector preferences. See Setting
Communications Preferences.

3. Use your communications software program to send the file to the data
collector. For more information, see your communications software
documentation.

Editing the Language File

Open an ASCII editor and load the language file. Various strings appear in the editor
(strings end with the “$” symbol). Some strings are preceded by special codes, such
as "\, ~, etc.

Naming the Language File

The line that reads *0 english is the name given to the language file you are creating.
Replace english with an identifying language name. Be careful not to erase the
preceding A0 code before the language name parameter.
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Editing Strings
Each string in the language file ends with a $ character and may be preceded by a

code. Translate or edit the required strings, but leave the string terminator ($) and
any preceding codes intact.

Receive Language Command

Use the Receive Language command to send the language file to the data
collector.
Steps

1. To send the edited language file to the data collector, enter the command
receive language at the terminal editor.

2. Use your communications software program to send the language file to the
data collector. See your communications software documentation for more
information on how to receive data files.

Installing the User-Defined Language File
At the data collector, perform the following steps to install the user-defined

language file.

Steps

1. From the Main menu, press ¥ to select More and press <Enter>.

2. Press a or v to select Preferences and press <Enter>.

3. Press € or » to select Comm.

4. Press a or v to select Language, and press <Enter>.

5. From the overlay, select the user-defined language and press <Enter>.

The message “Loading Language” appears, and in a moment the User-
Defined Language is ready to be used at the data collector.
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Creating Setups Using a Text Editor

If you do not use TranSend software, you can use a standard text editor to create a part setup and
then transfer it to the data collector using open communications.

1. Obtain the part setup template-Use the open communications procedures described
previously to transfer the setup template from the 440 Data Collector to the
communication software's terminal editor.

2. Edit the template-Use a text editor (i.e., Microsoft™ Notepad or equivalent), edit the
template by substituting your own setup parameters. Save the edited template as an
ASCII file.

3. Transfer the part setup file-Use the open communications procedures described
previously to transfer the setup to the 440 Handheld Data Collector. If the file is validly
constructed, the data collector recognizes the file as a part setup for which data can be
collected.

Obtaining the Part Setup Template

The 440 Data Collector contains a part setup template that you can transfer to your computer
using open communications.

Steps

1. Make sure that communications are established between the data collector and the
computer as described in Setup Procedures on page 96.

2. Type help setup at the terminal editor and press <Enter>.

The terminal editor displays a part setup template. The setup template begins with the
header [PartSetup] and ends with the last entry under the header [ListEntry].

3. In the terminal editor, copy the text beginning with [PartSetup] and ending with the
Choice=Code3 line and paste it into a text editor.

4. Save the file as TEMPLATE.TXT.

5. [Edit the template according to your preferences and save it as an ASCII file. See
Editing the Part Setup Template on page 120 for details about the part setup
template.

6. After editing the template file, transfer it to the data collector according to the
procedures in the previous section on transferring part setup files to the data
collector.

Note: If a password file already exists in the data collector, use the send passwordfile
command and receive the file using your communications program. See page 122
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Editing the Part Setup Template

Part Setup Template

The part setup template is an ASCII text file used to define the various elements of a part setup.
The structure of the template is as follows:

[Headerl] —

field;= LT

parsmeter;

fields=
parameter; Bloch

field =

The template is divided into several blocks of keyword fields that are assigned user-supplied
values. Each block is identified with a unique header.

For example, the first block of the data file begins with the header called [PartSetup]. Beneath the
header are fields related to the block. The fields in the template contain default information, for
example, the “name=" field contains the value “example” which you edit to create a new part
setup.

Use the part setup template as a model for creating your own part setups for the 440 Data

Collector. After you edit the fields, save the template under a different file name. Then, transfer
the file to the 440 Data Collector.
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Navigating the Part Setup Template

The [PartSetup] block is the first block in the template file. Fields in the [PartSetup] block are
related to other blocks in the template.

For example, if a part setup contains two subgroup labels, the sgLabelCount field is assigned a
“2” value and the [SGLabelSetup] block must be completed for each subgroup label. Likewise, if
a list of label values is assigned to one of the subgroup labels, the listName field must be assigned
a name and the [ChoiceList] block must be completed for the list. This also applies to setting up
characteristic and piece labels. Each block is described in more detail in the following pages.

The following illustration shows the relationship between the various blocks in the part setup
template.

[PartSetup

name=exampl

vat ableC ourt=1
—  piecelabelCourt=
[ sglabelCount=1
charlabel Count=
patDescrp o ount="1 —
charDescriptarC ount=1

tlﬂescriptarSetup]
[PartDescriptor, =—

[CharDescripton =—

SGLabelSetup;

name=Subgroup

I.i-étN ame= SGLabelz
[PieceLahelSetup

name=Fiece
LizstMame=

o [CharLabelSetupy
name=Calse
ligMame=Causes

" (ariableCharSetup

name=Chatacteriztic 1

[ChoiceList
name=Causes
Ivpe=L AREL

[ListErry] -
name=5GLakel
bype=SGLABE
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[Part Setup] Block

The [PartSetup] block is the first block in the template file. Under its header are various fields
used to name and dimension the part setup.

[PartSetup;

name=example
creator=

lz=t Mo difie d=

variable Court=1

piecel abeCount=1
zglabelCount=1
charLabelCount =1

part Descriptor Count =1
charDescriptor Count =1
maxSamplezize=1
reservedsSubgroup Count=10

Name Field

The name field is assigned an alphanumeric string of up to 32 characters that determines the name
of the part setup. The part setup name must be unique. The data collector does not accept the
transfer of a part setup if one with the same name already exists in its memory.

Creator Field

The creator field is optional. It is a case-sensitive alphanumeric string of up to 24 characters
identifying the author of the part setup.

lastModified Field

The lastModified field is an optional field assigned a numerical string of up to 20 characters. It
identifies the date and time the setup was created or last saved with any modifications.

The format of the string must be as follows:

mm/dd/yy hh:mm:ss

Both the date and the time must be included in the string and the time must be in military format
(i.e., 23:00:00 for 11:00 p.m.).

variableCount Field

Variable characteristics are aspects of a product that can be objectively measured and monitored
for control and capability, such as part dimensions. During data collection, the variables
characteristic appears as a prompt for variables data. The methods for inputting variables data
include the use of various types of gages or measuring devices (as well as the keyboard).

The variableCount field is used to specify how many variable characteristics your part setup will
include (from 1 to 999 characteristics). The actual maximum number of characteristics used to
create part setups depends on the data collector's available memory.

Note: Each variable characteristic in the part setup requires its own definition in the
[VariableCharSetup] block.
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pieceLabelCount Field

A label is a prompt to the operator asking for information during data collection. A piece label is
used to attach information to each piece in a part setup. Examples of piece labels might be Serial
Number or Cavity #. Piece labels normally appear either right after any subgroup label prompts or
at the start of the first variable characteristic.

Specify the number of piece labels to use in your part setup by entering a number (from 0 to 10)
in the pieceLabelCount field.

Note: Each piece label in the part setup requires its own definition in the [PieceLabelSetup]
block.

The sgLabelCount Field

A subgroup label acts as an informational “tag” attached to every characteristic subgroup used in
a part setup. Subgroup labels normally appear as prompts at the beginning of data collection (i.e.,
Operator, Shift Number, etc.). The value entered for the subgroup label is attached to the data
collected for all characteristic subgroups (and can later be used to filter collected data).

Specify the number of subgroup labels to use in your part setup by entering a number (from 1 to
10) in the sgl.abelCount field.

Note: Each subgroup label in the part setup requires its own definition in the [SGLabelSetup]
block.

charLabelCount Field

A characteristic label is used to tag a characteristic subgroup with information. Examples include
Gage SN#, Vendor ID, and the Cause label. The Cause label is a required characteristic label on
models with the SPC option that “tags™ a particular characteristic subgroup when an out-of-
control condition occurs.

Specify the number of characteristic labels to use in your part setup by entering a number (from 1
to 3) in the charLabelCount field. The Cause label is required on models with the SPC option.

Note: FEach characteristic label in the part setup requires its own definition in the
[CharLabelSetup] block and in the [ChoiceList] block if choice lists are used.

partDescriptorCount Field

A part descriptor is a simple descriptive field used to tag information to the setup you are creating
(part descriptor values are viewable at the data collector). A setup may use up to five part
descriptors.

Specify the number of part descriptors to use in your part setup by entering a number (from 1 to
5) in the partDescriptorCount field.

Note:  If you use any part descriptors, you must define the name and value fields for each one in
the [DescriptorSetup], [PartDescriptor] block.
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charDescriptorCount Field

Characteristic Descriptors are short descriptive fields that can be used to communicate important
information. These fields are displayed on the data collector by pressing the <Data> key when
collecting data for a characteristics.

Specify the number of characteristic descriptors to use in your part setup by entering a number
(from 0 to 5) in the charDescriptorCount field.

Note: If'you use any characteristic descriptors, you must define the name and value fields for
each one in the [DescriptorSetup], [charDescriptor] block. The descriptor name is limited
to 12 characters.

maxSampleSize Field

A characteristic subgroup can be defined as a predetermined number of pieces for which a
specific characteristic's data will be collected. The number of samples that comprise a
characteristic subgroup is called the sample size. In a given setup, the sample size for different
characteristics can vary. That is, a setup could have two characteristics: C1 (for characteristic 1)
has a sample size of 2, and C2 has a sample size of 3.

The maxSampleSize field requires that you specify the sample size of the largest characteristic
subgroup your part setup will use (a given characteristic can accommodate sample sizes from 1 to
200).

reservedSubgroupCount Field

The number of “Reserved Subgroups” refers to the minimum number of subgroups for which the
data collector will always reserve memory. This does not mean that you cannot store more than
the reserved number of subgroups. However, when the total number of subgroups exceeds the
available memory, Subgroup Rolloff is triggered.

Replace the default reservedSubgroupCount value of 10 with a minimum number of subgroups
for which the data collector will reserve space before a rolloff occurs.
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[SGLabelSetup] Block

When you specify that your part setup is to include subgroup labels, set the sgl.abelCount value
in the [PartSetup] block:

[PartSetup]

name=example
creator=

lazt Mo dified=
variableCount=1

piecel abelCourt=1
zglabelCount=1
charLabel Caunt =1
partDescriptar Court =1
charDescriptor Court =1
maxzamplesize=1
reserved=ubgroup Count=10

Enter the number of subgroup
labels in the part setup

Then, define each subgroup label in your part setup in the [SGLabelSetup] block:

SGLahelSetup
name==ubgraup L1
ditto=1
autoEnter=0
sources=k
listfame=
datal ogging=1

name Field
Each subgroup label of your part setup must be given a unique name. Subgroup label names can
be up to 12 alphanumeric characters long.

Replace the default name Subgroup L1 with the name for your subgroup label.

ditto Field

When used with a label entry, ditto automatically echoes or repeats the last label value in the data
entry box if prompted by the same label.

The ditto option saves data entry time because the operator can simply press <Enter> to confirm
the value shown at subsequent prompts.

Set the Ditto parameter to 1 (on) or 0 (off).

autoEnter Field

Auto Enter is a data collector option that automatically inputs a previous value. When used in
conjunction with ditto, the user enters the value for the label once, and thereafter the value is
automatically repeated (dittoed) and input (auto entered) into the data collector. Auto Enter is a
time-saver in situations where the process information during data collection does not change.
With both Ditto and Auto Enter activated, you only input subgroup label information once,
perhaps at the start of a shift. Set the autoEnter parameter to 1 (on) or 0 (off).
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source Field

Source refers to the location from which the label value is entered. Some options are Key pad
(K), a Barcode Wand (G1), or a List (L).The default source is L for a Label list. If you enter label
values using a Barcode Wand, enter the gage port where the Barcode Wand is connected. You
can specify that the source for the label can come from either the Keyboard or List or Gage port
by separating each identifier with a comma.

K,L,G1

listName Field

If your label source includes a list (L), you must specify a value for the listName parameter (up to
32 characters long).

In addition, when you use a label list, you must fill out the [ChoiceList] block for each label list in
your part setup.

(5GLabel5eup
name==ubgraup L1
ditto=1
autoEnter=0
sources=k If you use a list for entering label values, specify the list
liztMame= Operators name here and mahe sure that the [ChoiceLisAListEntry]
datal ogging=1 bloch defines the list entries {see below).

The listName value must match the name provided in the name field in the [ChoiceList] block.
The type parameter must be SGLABEL for subgroup label values (LABEL is for characteristic
and piece label lists).

[ListEntry] Block

Use the [ListEntry] block to set up the actual list options that appear on the choice menu.
Subgroup label values are limited to 24 characters in length; characteristic label values are limited
to 16 characters in length.

ChoiceList)
name=0perators ‘name of label list
lastMaodified= date of last modification
; type values: LABEL or SGLABEL
type=2GLABREL caubgroup label list
[ListErtry]
choice=Bobby s list values
choice=Kris
choice=Joze

datalLogging Field

The Data Logging option displays label data as it is collected. Set the datal.ogging parameter to 1
(on) or 0 (off).
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Section 9: Open Communications

[PieceLabelSetup] Block

When you specify that your part setup is to include piece labels, first set the pieceLabelCount

value in the [PartSetup] block:

[PartSetup
name=example
crestor=
lasthodified=
variable Count=1
piecel abel Court=1
zglabel Court=1
chatLabelCount =1
part Descriptor Count=1
charDescriptor Count =1
maxSamplezize=1
reservedSub group Count=10

Enter the number of piece
labels in the part setup

Then, define each piece label in your part setup in the [PieceLabelSetup] block:

[PieceLahelSetup;

name=Piece L1

houndary=0

citto="1 Set the param eters for each
autaEnter =0 picce label

zource=k, |

listMame=

datal ogging=1

The name, ditto, autoEnter, source, and datalLogging fields are the same as for the subgroup

labels. The only additional field is the boundary field.
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boundary Field

Set the Boundary parameter to 1 (on) or 0 (off).

The default sequence for collecting piece label data is to enter it for the given piece and then
collect data for the characteristics of that piece.

Piece 1

Piece 2

Piece 3

PL1 C1 C2

] >

In this example:

1.

2
3.
4

Placing

Take piece 1 of 3 and enter the piece label (PL1) data.
Then, measure characteristics C1 and C2.
Continue with piece 2 of 3 and do the same.

Since the largest characteristic subgroup is C2 (with a subgroup size of 3), enter the
piece label data for Piece 3.

This time, however, measure characteristic C2 for Piece 3 and all the characteristic data
for this instance of the data collection sequence is collected.

a Collect Boundary on a piece label causes the data collector to repeatedly prompt for

piece label values until each piece in the largest characteristic subgroup has been examined before

moving

Piece 1

Piece 2

Piece 3

to the next setup element.
PL1 " c1 C2
— ‘ |

| <
‘ /
\

e [ ‘ » »
\
\

it ‘ -
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In this example:
1. Take piece 1 of 3 and enter the piece label data.

2. Then, (since a boundary is on the piece label) enter piece label data for
pieces 2 and 3.

3. Once all of the piece label data is entered, continue to collect data for the
characteristics.

[CharLabelSetup] Block

When you specify that your part setup includes characteristic labels, first set the
charLabelCount value in the [PartSetup] block.

[PartSetup]

name=examiple
crestor=
laztModified=
variable Court=1
piecel abelCourt=1
sglabelCount=1
charLahelCount=1
part Descriptor Count =1
charDescriptor Count =1
maxzampleSize=1
reservedSubgroup Count=10

Enter th e number of charactenstic
labels in the part 5etup

Then, define each characteristic label in your part setup in the [CharLabelSetup]
block.

[CharlLabelSetup
name=Piece L1
ditta=1
source=L
liztMame=WWidget Causes
datal ogging =1

The name, ditto, autoEnter, source, and datalLogging fields are the same as for
the subgroup labels. If you use a label list, make sure that you define each label
in the [ChoiceList] block.

Note: The Cause Label is a required characteristic label in SPC and each
characteristic label must be defined in the [CharLabelSetup] block.

Section 9: Open Communications
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[ChoiceList
mame=Widget Causzes cname of label list
lastModified= date of last modification
type values: LABEL or SGLABEL
type=LABEL s char label list
[ListEntry
chaice=Tool Wear s list values
choice=Machine Dowrtime
choice=0perator Error
name=Cperatars s name of label list
lastModified= cdate of last modification
type values: LABEL or SGLABEL
type=sGLABREL zubgroup label list
[ListEntry]
choice=Baobby s list values
choice=Kris
choice=Joze

choice=Frank =

The listName value must match the name provided in the name field in the
[ChoiceList] block and the type parameter must be LABEL for characteristic
label values (SGLABEL is for subgroup label lists only).

Multiple entries can be made under a given block.
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Section 9: Open Communications

[VariableCharSetup] Block

The variableCount field is used to specify how many variable characteristics your part setup

includes (from 1 to 999 characteristics).

[PartSetup

name=example
creatar=
lastModified=
variakle Count =1
piecelabelCourt=1
zglabeCount=1
charLabelCount=1
part Descriptor Count=1
charDescriptor Count=1
maxsampleSize=1
reservedsubgroupCount=10

Enter the number of variable
chara cteri stics in the part s etup

Define each variable characteristic in your part setup separately within the [VariableCharSetup]

block:

(VariahleCharSetup,

name=Characteristic 1
subgroup Size=1
resolution=0.00005
autoScan=0
trendalert=1

Fource=k

houndary=0
graphLogging=0
engMominal=

limit Choice=ENG
engHigh=

engl o=

ar limitChaice=ToL
tolPlus=

o tolMinus=
reasHigh=

reaslow=
cautionPercent=
primaryChart, zecondary Chart values
primmary Chatt=xhar R
secondary Chart =hist ogram
datal ogging=1
keyboard Ditta=0

s xbarR xhars histogram histogram=tats
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name Field

Each variable characteristic of your part setup must be given a unique name. Characteristic names
are case sensitive and can be up to 24 alphanumeric characters long.

Replace the default characteristic name Characteristic 1 with the name of the characteristic to
define.

subgroupSize Field

A Characteristic Subgroup is defined as a predetermined number of pieces for which a specific
characteristic's data is collected. The number of pieces that comprise a characteristic subgroup is
called the subgroup size. The subgroup size selected must not exceed the MaxSampleSize
parameter in the [PartSetup] Block.

Replace the default subgroupSize value of 1 with a value from 1 to 200 (note that the value must
not exceed the value specified for MaxSampleSize).

resolution Field

Resolution refers to the expression of the smallest unit of measure used when a dimension is
measured. The resolution setting affects the number of places to which a data value is rounded
when entered.

For example: If you set the resolution to .0001 for a characteristic, and you take a reading for this
characteristic of .00025, the actual reading stored will be .0003. The data collector rounds the
gage reading to accommodate the characteristic resolution.

Replace the default resolution “0.00005” with the required resolution for the characteristic.

autoScan Field

Setting a characteristic to Auto Scan causes the data collector to automatically take the reading
and then proceed to the next characteristic, if any. Auto Scan is used when a gage sends a
continuous output or when the characteristic is a calculated formula that should automatically be
calculated.

Set the autoScan parameter to 1 (on) or 0 (off).

trendAlert Field

A data collection trend is a collection of subgroups whose values exhibit a sequence that may
indicate that a characteristic is going out of control. Trend Alert is a data collection option that
causes the data collector to alert the operator when a trend or control limit violation occurs.

When Trend Alert is active (i.e., on) for a given characteristic and the data collector detects a
trend, the cause prompt is automatically displayed. The cause prompt asks the operator to enter an
Assignable Cause (in this case, a reason entered for the detected trend) that marks the
characteristic subgroup as non-normal.

Set the trendAlert parameter to 1 (on) or 0 (off).

source Field

Variable characteristic source refers to the location where you get data for a particular reading
(i.e., a gage, the Key pad, or a formula). Specify the source for each characteristic (up to 80
characters) under the [VariableCharSetup] block. See Appendix B- Source Input Codes on page
143 for details about valid source definitions.
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boundary Field
The default sequence for collecting characteristic data is to measure characteristic-by-
characteristic for each piece.

Placing a “Boundary” on a characteristic causes the data collector to repeatedly prompt for the
bounded characteristic's data before moving to the next characteristic in the sequence.

Set the boundary parameter to 1 (on) or 0 (off).

graphLogging Field
Set the graphLogging parameter off (0) for the characteristic.

limitChoice Field

Characteristic specifications refer to the required properties or dimensions of a particular
product's characteristic. The limitChoice field is used to describe characteristic specifications in
one of two ways.

m  ENG (engineering limits)-Limits specified as upper specification limit and lower
specification limit with nominal.

m  TOL (deviation limits)-Limits specified as nominal and + deviation as upper specification
limit and lower specification limit, respectively.

Set the limitChoice parameter to either ENG or TOL.

Engineering Specifications

If you set the limitChoice field to ENG, set the nominal, upper and lower specification limits for
the characteristic.

[Wariable Char=etup)
engMominal=1 .00 s naminal value
limitChoice=EMG ; Engineering Limits
engHigh=1.1 engineering high
engl ove=19 s engineering [aw

Deviation Specifications

If you set the limitChoice field to TOL, set the nominal and * tolerance for the characteristic.

[Wariable CharSetup]

engMominal=1 .00 ; nominal value

limit Choice=TOL Jtolerance from naminal
tolPlus=1 ; positive tolerance
tolMinuz=1 ;. negative tolerance
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Reasonable Limits

Reasonable Limits refer to user-defined limits above or below which a reading is considered
“unreasonable” and is thus not stored. Reasonable limits are used to screen obviously bad input
during data collection (i.e., if an operator accidentally measures length instead of width).

Reasonable Limits should not be used as specification limits. Set Reasonable Limits outside of
specification limits, but close enough so that incorrect readings are not accepted.

[Wariable Charzetup]
reasHigh=1.25 ; reazonahble high
reaslow= 75 ; reazonahble low

The Effect of Limits at the Data Collector

The manner in which limits for variable characteristics are implemented while collecting data can
be illustrated with the following scheme:

Readings Not Stored - Operator Alerted
1.2500 reas High
Readings Stored - OperatorAlerted

1.100 " engHigh

- fl» - - —— _— _— XucL
Readings Stored
- <~> - —— — _— _— XLCL

0.9000 Y engLow
Readings Stored - Operator Alerted

0.7500 reasLow

Readings Not Stored - Operator Alerted

The effect of Limits while collecting data are determined by whether the Trend Alert and Control
Limits are active for the characteristic.
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cautionPercent Field

Caution Limits are specified as a percentage of the characteristic's total specification. Two of the
three limits (upper, lower, or nominal) must be specified for caution limits to be used. Caution
limits are affected by the relationship between the part's nominal (or midpoint, if nominal is
undefined) and its tolerance. The cautionPercent value places upper and lower threshold limits
beyond which an operator is alerted.

To “tighten” caution limits, use a larger cautionPercent value; to “loosen” caution limits, use a
smaller cautionPercent value.

Caution Limits are indicated immediately by the LEDs on the data collector. The status of an
individual reading during data collection is shown by these LEDs:

m  Red (left LED) — The reading is out of specification and is not stored.

m  Yellow (both LEDs) — The reading is between the upper Caution Limit and the upper
engineering limit; or between the lower Caution Limit and the lower engineering limit.

m  Green (right LED) — The reading is between the upper and lower Caution Limits (or
between the engineering limits if Caution Limits are not defined).

Note: [f Caution Limits are not defined in the part setup, the LEDs only display the Red
(left)/Green (right) indications.
Caution Limits are determined by the following formulas:
m  Upper Caution Limit: Engr. High - ((Engr. High - Nominal) * cautionPercent)
m  Lower Caution Limit: Engr. Low + (Nominal - Engr. Low) * cautionPercent)

datalLogging Field

Data Logging is a data collection option for displaying collected characteristic data on either a
terminal or on a printer. To enable data logging for the characteristic, set the datalLogging field to
1 in the template:

keyboardDitto Field

Keyboard Ditto allows the Key pad input from the previous entry to be “echoed” or displayed
again the next time a prompt for the same characteristic appears during data collection. The
operator presses <Enter> to confirm that the former entry is applicable in this case. To enable
keyboard ditto for the characteristic, set the keyboardDitto field to 1 in the template.
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[CharLabelPrompting] Block

The [CharLabelSetup] block is used to define any characteristic labels (including the Cause label)
your part setup uses. The [CharLabelPrompting] block within the Char Label Setup defines which
characteristic labels are displayed when an assignable cause condition is detected. (This available
only on an SPC-equipped 440 Data Collector.)

[CharLabelSetup

name=cCause

[CharLabelPrompting)
charLabel=Cause thiz label displayed
[Prompt Conditions]
condition=CLY
condition=RUMN
condition=5F T
condition=Ir~1
condition=IM2
condition=h1x

When collecting data, the data collector displays a characteristic label prompt if any of the
[PromptConditions] specified in this block occur and trend alert is on.Specify the conditions under
which a characteristic label (including the cause label) displays by filling in the
[PromptConditions] block under the [CharLabelPrompting] block.

m  CLYV (control limit violation)-Display the assignable cause prompt whenever a reading
(or the mean of readings) exceeds an upper or lower control limit.

®  RUN (run trend)-A run trend occurs when a predefined number of consecutive subgroups
(x) fall into an ascending or descending pattern.

m  SFT (shift trend)-A shift trend occurs when a predefined number of consecutive
subgroups (x) fall on one side of the centerline.

m INI, IN2 (instability trends)-An instability trend occurs when a number of subgroups (X)
out of a set of subgroups (y) fall beyond a specified sigma value (z) on one side of the
centerline. You can specify two discrete instability trends. They are IN1 and IN2.

m  MIX (mixture trend)-A mixture trend occurs when a run of subgroups (x) falls outside
(?y) Sigma of the centerline.

m  SYS (systematic variable trend)-A systematic variable trend occurs when a run of
subgroups (x) “systematically” alternate up and down.

m  HLV, LLV (engineering limit violations)-Display the assignable cause prompt whenever
a reading (or the mean of readings) exceeds an upper or lower engineering limit.

m  FST, LST (first/last subgroup)-Display the assignable cause prompt at the beginning and
end of a subgroup.
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Appendices

Appendix A - Barcode Wands

Key pad Duplication

This section provides information about creating barcodes that can be used to duplicate Key pad

functions.

Steps

1. From the Main menu, press V¥ to select Gage and press <Enter>.

Press a or ¥ to select the gage input port on which your barcode wand is installed.

Press » to select to Configure.

Press A or ¥ to select Remote Keyboard and ensure that it is toggled to (On).

2
3
4. Press a or ¥ to select Additional Parameters and ensure that it is toggled to (On).
5
6

Press any key, and at the Save prompt, select Save to current gage and press <Enter>.

Creating Barcodes

Once the barcode wand is properly configured, you need the Full ASCII Code 39 font to create
barcodes to emulate data collector functions. Use the following table to create the barcodes.

Table 30: Key pad Functions

Key pad Function Code 39 Font Keystrokes
<Menu> *%ASA%A*
<Data> *%ASB%A*
<View> *%A$C%A*
<Select> “%A$D%A*
<<q<¢ “%ASE %A*
<>p> “%ASF%A*
<A> *%ASG%A*
<vy> *%ASH%A*
<<€> *%ASI%A*
<p> *%ASJ%A*
<Delete> *%ASK%A*
<Enter> *%ASM%A*
<Shift>+<Menu> *%ASNY%A*
<Shift>+<Data> *%A$0%A*
<Shift>+<View> *%ASP%A*
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Table 30: Key pad Functions

Key pad Function Code 39 Font Keystrokes
<Shift>+<Select> “%A$Q%A*
<Shift>+<«4<¢> *%ASR%A*
<Shift>+<pp> *%A$S%A*
<Shift>+<a> “%AST%A*
<Shift>+<v> “%AU%A*
<Shift>+<<€> %AV %A*
<Shift>+<p> %AW %A*
<Shift>+<Delete> *%ASX%A*
<Shift>+<Enter> “%ABY %A*
Power ON/OFF *%ASZ%A*
Print Screen *%A%E%A*
First SG Label *%A%CS%A*
Next Subgroup *%A%CT%A*
Next Part *%A%CU%A*
<Option>+<Select> (Simple Key pad) *%A%CK%A*
<Option>+<a> (Simple Key pad) *%A%CM%A*
<Option>+<v> (Simple Key pad) *%A%CN%A*
<Symbol>+<Select> (Alphanumeric Key pad) *%A%CK%A*
<Symbol>+<a> (Alphanumeric Key pad) *%A%CM%A*
<Symbol>+<v¥> (Alphanumeric Key pad) *%A%CN%A*

Remember that Full ASCII Code39 precedes and appends an asterisk (“*”) to each barcode, e.g.,

*BASA%A* (<Menu> Key function)

*SASASA*
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Barcode Wand Security

Inserting a “serial trigger” character pair to your regular ASCII 3 of 9 barcodes ensures that
barcode information is not erroneously entered in response to a data collection label. The inserted
character pair acts as a filter for unwanted information. For example, if an operator were to scan a
barcode for Operator, the data collector would not accept the reading if the label prompted for
Vendor Label.

Character Pair Control Codes
The following is a list of Code 3 of 9 character pairs that can be used to precede your barcodes:

Table 31: Character Pair Control Codes

Pair Code Pair Code Pair Code Pair Code
$A Soh %A Esc $N So %N A

$B Stx %B Fs $0 Si %0 _
$C Etx %C Gs $P Dle %P {

$D Eot %D Rs $Q Dc1 %Q |

$E Enqg %E Us $R Dc2 %R }

$F Ack %F ; $s Dc3 %S ~
$G Bel %G < $T Dc4 %T DEL
$H Bs %H = $U Nak %U NUL
3l Ht %l > $v Syn %V @
$J Lf %J ? $w Etb %W

$K Vit %K [ $X Can %X DEL
$L Ff %L \ 8y Em %Y DEL
$M Cr %M 1 $z Sub %Z DEL

Decide on the character pair(s) to precede your barcodes. Choose a consistent character pair for
each type of barcode you are using. For example, use $A before all operator label barcodes, or
use $C before all Vendor label barcodes.
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Configuring the Barcode Wand

To add a serial trigger to a gage port or to a gage subconfiguration, follow the steps below.

Steps

1.
2.

b

A S AN g

10.
11.

From the Main menu, press ¥ to select Gage and press <Enter>.

Press A or ¥ to select the gage input port on which your barcode wand is
installed.

Press » to select to Configure.

Press a or ¥ to select Additional Parameters and ensure that it is toggled to
(On).

Press a or v to select Trigger and ensure that it is toggled to (On).

Ce__9

Press ¥ to select the and press <Enter>.

Press €« to select List..

Use <« or » to position the insertion point on the left side of the overlay.
Use A or ¥ to select the character pair from the list and press <Enter>.

In the example below, the Barcode Reader waits for the code Soh ($A)
before accepting any data on the gage input port.

Configure Gages
+[List EREFEME Test. Hasker|+
Enter Trigger Skeing | ___ __
o TN Tonglete | o] glilelid

448 Test

Press »» to select Complete, and press <Enter>.

Press any key, and at the Save prompt, select Save to current gage and press
<Enter>.
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Implementing Barcode Wand Security

Steps

1. First, create or edit a part setup so that label values of one class come from the gage port
source using the “$A” trigger string (i.e., gl), and the other subgroup label values come
from the source using the “$C” trigger string (i.e., gla).

For example, you could have your part setup use gl as source for an Operator label and
gla as source for a Vendor label.

2. Next, create barcodes so that barcodes of one class will be preceded by the “$A” trigger
string, while barcodes of another class will be preceded by the “$C” trigger string (using
the previous example, create “Operator” barcode values with a $A prefix and Vendor
labels with a $C prefix).

Barcode Samples (Code 3 of 9 Extended)

The following sample barcodes are set up using gage ports gl and gla. Serial triggers are
implemented to only allow operator names containing the serial trigger string “$A” before the
barcode and company names containing the serial trigger string “$C” before the barcode:

Billy ($A prefixed)
*SAB111y*
Acme ($C prefixed)

*SCACME*

Jose ($A prefixed)

*SAJjose*
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Appendix B- Characteristic Source

This appendix provides information about specifying valid source formulas for characteristics and
labels for your setups.

Source Location Symbols

The 440 Handheld Data Collector uses symbols to refer to source locations. For variables data,
multiple sources are comma delimited inside of square brackets; for label data, multiple sources
are comma delimited without square brackets. For instance, the source line [K,G1a] refers to
either the Key pad or a gage attached to the first subconfiguration of port 1.

The following table lists valid Source Location Symbols.

Table 32. Source Location Symbols

Source Meaning Examples

K Keyboard K

Gnx Gage on COM port x G1, g2a

Gxy Gage on port x, subconfiguration G1a, G1b, G1c, G1d
letter y

Cx Characteristic x C1,C4,C12

Sx Subgroup x S2, 54, S6

N Nominal C1-N, N-.00012

Constant A Number 1.6, G1+1.6, max(7.3,G1)
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Operator Symbols

The following table lists Operators for creating Source Formulae.

Table 33. Operator Symbols

Source Meaning Examples
- Minus (C1-C2), G2-C1, G1a-C2
+ Add (C3+C2), (G1+G1+G1)*0+G13
* Multiply (C3*N)-.2, G1*.0005, C3*C4
/ Divide (C1/C2), C4/.018
| Through (C1]5), (G1]4)
~orh Exponent (C1~2), (G1~2)/3.1416, (G1"2)
() And AVG(C1,C2,C3)
[] Or [G1.K]1
{n} Start Threshold G2{14.7}, G2g{19.3}
(Torque) -- where n
overrides the start Note that n represents an actual torque value (e.g..
threshold defined for 14.7 Ibft, or 19.3 Nm).
the torque tool

You can also allow math calculations on the gage ports of a source that accepts keyboard and/or
gage input, such as:

[k,-1%g1]

Boolean Operators

A Boolean expression evaluates to either 1 (true) or 0 (false). You can use Boolean Operators in
source formulae to create “if-else” logical constructions.

The following table lists Boolean operators for creating source formulae.

Table 34. Boolean Operators

Source Meaning Examples

> if x is greater than y, ((C1>10)+(C1<5))*((C1-N)*(C2*-1)
return 1, else return 0

< if X is less than y, ((C1<C2)*C1)*C2
return 1, else return 0

+ if x equals y return 1 (G1=N)*(G1-0.002)
else return 0
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Function Operators
The following table list function operators for creating Source Formulae.
Table 35: Function Operators
Function Meaning Examples
Abs Absolute Value ANS(C2), ABS(AVG(C1|7))
Acos Arc Cosine ACOS(C1)
Asin Arc Sine ASIN(C1)
Atan Arc Tangent ATAN(C1)
Avg Average AVG(C1)5), AVG(S1,S2)
Cnt Pulse Count CNT(G2)
Cos Trigonometric Cosine COS(C2)
Dsp Angular Displacement DSP(G2A)
Max Maximum Value MAX(S2), MAX(G1]4)
Med Median Value MED(S2), MED(C1|5)
Min Minimum Value MIN(S9), MIN(C1]7)
Rng Range RNG(C1[5), RNG(G1|8)
Sdv Standard Deviation SDV(S2), SDV(S2,S3)
Sin Trigonometric Sin SIN(C1)
Sqt Square Root SQT(C1)
Sum Summation SUM(C2/4)
Tan Trigonometric Tangent TAN(C1)
Tmn Min TIR TMN(G1]3)
Tmx Max TIR TMX(G1[4)
Tps True Position TPS(G1,C1),TPS(G2,G3,G4)
Trg Range of TIR TRG(G1]2)
Notes:

Atan(x)—Returns the arc tangent of x, in degrees (—90° to +90°).

Asin(x)—Returns the arc sine of x, in degrees (—90° to +90°). The range of x is: -1 <=x <= 1.

Acos(x)—Returns the arc cosine of x, in degrees (0° to +180°). The range of x is: -1 <=x <= 1.

Cnt—Used in combination with Pulse measurement. Example: G2 is configured for Pulse;
Characteristic 1 (C1) has a Source of G2; Characterisitic 2 (C2) is auto-scanned with C1 and has a
Source of CNT(G2). When a fastener is rundown with a pulse tool, C1 captures installation torque and
C2 captures the number of pulses from snug to peak.

Dsp—Used in Angle measurements. The Displaced Angle value will be captured between a start
(<Enter>) and stop <Enter> command.

Order of Operations

Source expressions are evaluated in standard mathematical order. Anything with parenthesis is
completed first. Multiplication and division are performed before addition and subtraction.
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The 440 Handheld Data Collector's Utility Menu provides several maintenance and information
options. To access the menu, perform the following steps.

1. From the Main Menu, press a or V¥ to select More and press <Enter>.

2. Press a or v to select About and press <Enter>.

3. Press <Option>+<Menu> if using the simple Key pad,
or

Press <Symbol>, <Menu> if using the alphanumeric Key pad.

The Utility Menu opens:

About the 440

E:port Error Lo

Display UVersion
Flash Loader
Eeinitialize Memoruy
Set. Defaults

SH: 44BA-B1861

448 Test

The Utility Menu provides the following options:

m  Export Error Log — This selection exports a log of unexpected hardware and software
occurrences to an attached printer via the communications port.

m Display Version Number — This selection shows the following information: Collector
Model Number, Collector ROM version number, Serial Number, amount of installed
memory, and LMI Corporation address and phone number.

m  Flash Loader — See Section 10 for more information about the Flash Loader.

m  Reinitialize Memory — This selection will clear all part setup data from memory. All
data is then lost. This selection does not, however, clear your gage, data, and
communication preferences. Use this command with care!

m  Set Defaults — This menu choice resets your communication, data and user
preferences to the factory default settings. For 440 Handheld Data Collectors, this
command will also reset trend settings to the factory default settings.

B SN: — The serial number of this 440 Handheld Data Collector (which should match the
serial number marked on the back of the 440 Handheld Data Collector). The serial
number is required to receive firmware updates from the LMI Corporation web site.
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Appendix E-PCX Screen Captures

A “PCX file is a widely-used bitmap graphics file format developed by Zsoft® Corporation. The
440 Handheld Data Collector has the capability to capture LCD screen images into a series of
PCX-compatible files.

Initially these files are stored in the 440 Handheld Data Collector. However, using the data
collector's Open Communications capability (see Section 9), you can transfer the PCX files to
your computer view and edit them using a standard graphics editor. PCX screen capturing can be
used to create paper copies of data collector screen images for training purposes.

Activating the PCX Screen Capturing Option

Complete the following steps to access the PCX screen capture option.

Steps
1. From the Main menu, press V¥ to select More and press <Enter>.
2. Press a or v to select the Preferences and press <Enter>.
3. Press « or » to select to User.
4. Press a or ¥ to select the Printscreen to pex file and toggle it ON.

Note: If Printscreen to PCX preference is OFF, the current LCD image is sent to the
communications port in Epson format.

5. Press <Option>+<View> on the simple Key pad at any time to take a “snapshot” of the
current screen,

or

Press <Symbol>, <View> on the alphanumeric Key pad at any time to take a “snapshot”
of the current screen.

Each time you press <Option>+<View> or <Symbol>, <View>, the data collector stores the
current screen image as 1.pcx.

<Option>+<View> Simple Key pad

<Symbol>, <View> Alphanumeric Key pad

Form CA 022 R:\Quality\Calibration Instructions\CA 022 Model 440 Handheld Data Collector V3.doc | 147 |




Model 440 Handheld Data Collector Appendices

Transferring PCX files

Using Open Communications, establish a communications link between the data collector and
your communications software. See Section 9 for more information about open communication.
In your communication software's terminal editor, enter the command:

send file 1.pcx

Deleting PCX Files

PCX files, though relatively small in size, consume data collector memory. After transferring the
PCX files to your computer, you should delete them at the data collector.

In your communication software's terminal editor enter the command:

delete file *.pcx
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