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MagneMotion System Configurator User Manual

Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and operation of this equipment before
you install, configure, operate, or maintain this product. Users are required to familiarize themselves with installation and wiring instructions in addition to
requirements of all applicable codes, laws, and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are required to be carried out by suitably
trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the use or application of this
equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and requirements associated with
any particular installation, Rockwell Automation, Inc. cannot assume responsibility or liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation, Inc., is prohibited.

Rockwell Automation recognizes that some of the terms that are currently used in our industry and in this publication

Q are not in alignment with the movement toward inclusive language in technology. We are proactively collaborating with
industry peers to find alternatives to such terms and making changes to our products and content. Please excuse the
use of such terms in our content while we implement these changes.

Additional Safety Information

Although every effort is made to keep this manual accurate and up-to-date, MagneMotion® and Rockwell Automation® assumes no
responsibility for any errors, omissions, or inaccuracies. Information that is provided in this manual is subject to change without
notice. Any sample code that is referenced in this manual or included with MagneMotion software is included for illustration only
and is, therefore, unsupported.

ATTENTION: For additional safety notices and definitions, see the Notes, Safety Notices, and Symbals section and/
or the Safety Notices section.

2 Rockwell Automation Publication MMI-UMO46A-EN-P - May 2023



Contents

About This Manual

OVETVIEW ...ttt ettt ettt ettt e ettt e et e e bt e e st e e abeeeaeeesbeeeaseenseesaseanseassseenseessseenseassseensaansneans 9
PUIPOSE ...ttt ettt et e e et e eaae e eaneeeennes 9
AUGIEIICE ...ttt et e et e et e e et e e e aaeeeaaeesabeeesaseeesseeesseeensseesnsseesaseeennses 9
PrOIEQUISIEES ...ttt ettt ettt et et e et e st e et e e tae et e e eaeeenbeeseeenbeenseesnseenseas 9

Notes, Safety Notices, and SYMDOIS..........cociiriiiiiiiieiiieieeieeeeceeee e 9
INOTES 1ttt ettt ettt e ettt e e et e e e e ata e e e e s aaaeeeeaabaaee e taeee e e naaeeeeantaaeeeanraeaeans 10

SATELY INOTICES ..veeneeeeiiieiie ettt ettt ettt et e st e et e st e e b e e seeenbeesaeeenseennes 10

Related DOCUMENEALION. .......cvieiiiieiieiiieeii ettt ettt e eae et et eseesnbeebeessseeseesnneens 11

1 Introduction

OVETVIEW ...ttt ettt ettt et e e ettt eh e et e s at e e bt e sbt e et e e sabeeabeesbeeeaneas 13
MagneMotion Configurator OVETVIEW .......c..cccuerierieriirienieeieneenie ettt sseenees 13
Transport System Components OVETVIEW .........cc.cecuiereeeiieeriierieeniienieesieeseeeseesseesseenseens 15
Transport System SOftWare OVETVIEW ........ccccuiieiiieeiieieiieeeiie et aee e 16

UBIIEIES .. ettt et et et e b e s it e e bt e e st e eabeesabeenbeesnaeenseesnnens 16

FALE TYPRS vttt ettt ettt et s e et e et e e beeeabeenbeesnaeenseesnneens 17
Getting Started with the MagneMotion Configurator.............ccccueevveerieeiieneenieeeeere e 18

2 Use the MagneMotion Configurator

OVETVIEW ..ttt ettt et et e bt e a bt e bt e s ab e e bt e sbb e et esbbeeabeesbeeeaneas 23
Install the MagneMotion CONfIGUIATOT .......ccueriiriieiiiriiiieieri et 23
Run the MagneMotion COnfigUIALOr ..........c.eeviieriieriieiierie ettt 26
Stop the MagneMotion ConfigUurator..........c.ceeeuieiiiieeiieeniie e eaee e 30
Track Layout File OVETVIEW ........cciiiiiiiiiiiiiiiieiieieet ettt 30
Required Track Layout File Elements...........cccooieeiieiieiiieiieeieeieeeeese e 31
Optional Track Layout File EIeMents...........ccceevuieiiiiiienieeiieiecieeieeeee e 31
Create and Save Track Layout Files .......c.cccocriiiiiiiiiiiniiniiiccccecce e 31
Create a New Track Layout File.........ccccooiiiiiiiiiiiiiieecceeee e 31
Save a New Track Layout File ........ccccocouiiiiiiiiiiiiiiccececeeee e 31
Edit an Existing Track Layout File..........ccccoiiiiiiiiiii e 33
Node Controller Configuration File OVervVIEW ........cccceccuieiiiiiiieniieniieeieeiee et 34
Required Node Controller Configuration File Elements ............ccccccvevevieiiieniiiiiiennnnn. 34
Optional Node Controller Configuration File Elements..........cccccccevviiniiiiniininncnnn. 35
Create and Save Node Controller Configuration Files ...........cccccoeviiviiniiiiniiniicieieeen 36
Create a New Node Controller Configuration File.........ccccooeiveviiiiiiiiiiiiiicieeeee 36
Save a New Node Controller Configuration File........c..ccccoiiviniiniininiinnniec. 37
Edit Existing Node Controller Configuration Files ..........ccccoceviiviniininiiniininienceieeen 38
Upload the Node Controller Configuration File ............ccccovieviiiiiiiiiiiiiiieeceeecee s 39

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 3



Contents

3

MM Lite Transport System Layout

OVETVIEW ..ttt ettt et e h e ettt e e it e e bt e ea bt et e e s abe e bt e esbeeabeesabeenbeesnteentean 41
TTACK LAYOUL ...ttt ettt et ettt et et e e st e esbeebeesnbeenseessseenseas 42
Editing the Track Layout .........cccccvieiiiiiiiiiieciieieecee et 43
Editing FUNCHIONS ....ccocuiiiiiiieciie ettt e e et 43
Graphical EAItINg ......ccceeiuiiiiieiiiiiie ettt ettt te et ssaeeneeas 44
GlODAL SENES .....eeiieieiieiieeie ettt ettt et e e e e e e e tbeesbeesssesnsaensneesseennes 45
Track Layout GUIAES ........coceeviiiiiiiiieiicieecse ettt 45
POSItioNING SYMDOLS .....oeiiiiiiieiieeie ettt ettt et e s 46
Layout the Motors and SWItCHES .........cceviiiiiiiieiiieeiieceece e 48
Place Motors and SWItCHES .......c.ceiuiiiiiiiieiie et 48
Define the LSM Sync Option MOLOTS .......coceiiiieriieeiieniieeieeniie et ereesieeeveeneeesveens 49
Place Sync Controllers..........iiiiiiiiiieeiiecieeee et e e e 50
Define the LSM Air Cooled Option MOTOTS ......cccuevueirieriirieienienieniesieeieeieesie e 51
Air Cooled Motor Identification ..........cceeverierierieninienieeeeseee e 51

Define the LSM High Payload Option SWitChes .........cccceeevieiieeiiiniiiiieiecieceeee 51
High Payload Switch Identification............ccceoerieniiiiniinieinicccecece 52

Locate and Define the NOAES .......cc.cevuiiiiiiiiiiiierieieteeeee e 52
Manual Node P1acement...........cc.oeoueiiiiiiiiinieiiiiesieeee e 53
Automatically P1ace NOAESs.......ccceoiuiiiiiiiiiiiieiieeeee et 54
Automatically Create the Node Controller Configuration File ..........ccccooeviiniincnnen. 55
Clear Path INAICAtIONS .......ooueeriiiieriieieeiesteee ettt et 58
Identify Direction of Forward MOtION .........cooiiiiiiiiiiiieieeeee e 59
Locate the Precision LOCAIOTS ......c..ceiuiiiiriiiirieriteieet ettt 59
DefiNe VENICIES. .....eiiiiiieiieieeie ettt ettt st 60
LiOCALE LLEZS .ottt ettt et 61
Dimension the LaYOUL.........ccciiiiiiiieieeie ettt st esaeenaeensee e 63
Add DESCIIPEIVE TEXE..uuiiiuiieiiiieiieieeiie ettt ettt te et e ete bt e s saeebaesaseesseessaeenseesseeenseennns 64
Generate IMage FILeS ........ooiiiiiiiiiii s 66
Create PDF FIleS ....oo.iiiiiiiiieeieeeee ettt 66
Create Bitmap Image Files ......ccccocieiiiiiiiiiiiiiiceece e 67

Transport System Configuration

OVETVIEW ..ttt ettt ettt e b e et b e e a e e bt e e ab e et e e sbb e et e e sabeeabeenbeesanean 69
Configuration TTEE........cocuiruiiiiiiiiiieeet ettt 70
Define Advanced Parameters...........oovevueriiriiniiniiniiiiecieieceeseee e 71

European Number FOrmMatting ..........cccoovieiiiiiiieiiieeiieeie ettt et eeee e 72

Show European Number FOrmatting ...........cccccoeevviriininiinienenieneeieeieseeeesene 72

View and Edit FUNCHONS. ......coouiiiiiiiieiieieieieceeeete et 73
Copy Configuration SEHNES .......c.eeeviiiiiiiiieiiie ettt eeeaee e 73
Add Configuration EISMENtS ...........coceeiiiiiiiiiiiiiinieiectcecce e 74
Delete Configuration EISMENts..........ccoeoiiiiiiiiiiiieiiecieeieee e 75

Configure Global SETHINES ...cccvvieeiiiiiiiieiiie e e e et eeeaeeeeaaeeesseeennns 75

Set EtherNet/IP SEHHIES .....coviviiriiiiiiieieeceee et 78

Defining HLC Control GrOUPS ........cooiieiieriieeieeiieeie ettt ettt ettt et seeesbeeeaee s ees 80
Configuring an HLC Control GIoup..........cceccveeeiiieeiieeeiieeeiee et 81

EXAMPLE ..t et 81

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



Contents

Gateway Nodes with an HLC Control Group........c..ceceeeereriiinienienienieeeieneeecnens 82
Gateway Nodes without an HLC Control Group.........ccceecveevieenieeiiienienieeeeeieeeeene 83
Vehicle ID Management ..........c..ccccuveeiiieeiiieeiiee e eeieeeeieeesreeesveesseeeesseeesseeensneeenns 83
Vehicle ID Range Minimum and MaXimum ..........ccceeveeriienienieenienieeieeeeeeneen 84
Terminus Node Vehicle ID ASSIZNMENt.........ccccuieriieiiienieiiieiieeie e 84
Startup ConSIAETALIONS ......eeiuvieeiiieeiiieeeieeeceeeeteeeeieeeereeeebeeeseaeeeereeeaaeeesaeeensaeensneens 84
Vehicle ID Server HLC Start or Restart .........ccoooovvieeiieiiiieeieeeeeeeee e 85
Vehicle ID Client HLC Start or Restart...........ccoeoveeiieniieniieiieeieeieeeeeeveesee e 85
(7111510 ) s USRS 85
SYSTEM STATTUP ...ttt 85

VIEW Paths TabIe ......coooiiiiiiiiieiiecie e et 86
Create and Edit Path ........ccoooiiiiii e e 87
Create @ Path ......oooiiiecee e e 88
Edit @ Pathi....oc.ooiiiiiieie et e ennas 89
Define and Edit Motors and Vehicle Parameters...........cccceeeviveeiiienciiiciie e 91
View or Edit Motor Defaults and Parameters.............cccoeevveeeiiiieciieeciiecieeeee e 91
Define Vehicle Defaults for MM Lite™ .. ......cccooiiiiiiiiiiiieieeeeeeeee e 95

Define Vehicle Defaults for QuickStick and QSHT ..., 99

Define Motor Defaults ...........ooviiieiiieiiiccieeee e 100

Define Downstream Gaps for QuickStick and QSHT .........ccccoevviviieiiiniieienne. 105

Define Control Loop Parameters ..........coocveeeiiieeiiiecieeeie et 109
Configure Keepout AT€as ..........c.coeeviiriiniieiiinienieeieseese et 110

CopY MOtOr DEfaulls ........cooiiiiiiiiiieiieie ettt ees 112
COPY t0 AL PathS ...veieiiiicieeeeeee e e 112
SEIECLIVE COPY -uveetitiiieeiieete ettt sttt ettt ettt e 114

Create and Edit NOGES .......ooviiiiiiiiieiieiece e et eee 117
INOAE TYPCS evvieeetiieeiiie ettt ettt et e et e e srae e e et e e e baeeessaeesssaeesseeensseesnseeesnseean 117
CTEAtE @ INOAE....cooiiieciiiieciee ettt ettt e et e e e e e e e ta e e eaaeeesaseeeaaeeensaeesaseeenaseeennns 118
Edit @ NOGE ...eeiiiiieiiece ettt ettt e et eesaaeesbeenaeenseen 118
SIMPIE NOAE ..ot eeaae e s e e enns 119

REIAY NOAE ..ottt 121
TerminuUS NOGE ....covieiiieiieeieeie ettt ettt et s e ebeesaaeesbeessaeensaas 122

IMETZE NOGE ...ttt e et e e st e e be e eeteeesnaeeennaeeenneaenns 124
DiIVETZE NOGE ...ttt 128
Merge-DIVErge NOAE ......ccueevuiieiieiiieieecie ettt ettt ebeeseaeebeesaneesseenes 132
GaAtEWAY INOAC.....cceviieiiieciieecee et e et e e et e e s ae e e s aeeesbeeesaeesnsseeensaeens 136
OVEITIaAVE]l INOAEC.....oeiieiiiciiee ettt e e e e eeb e e eaaeeeareeennaee e 138
MoVINg Path NOAE ......c.ooiiiiiiieiiecie e 141

NOAE PATQMELETS ..oeuvvieeiiieciieeeiee ettt ste e et e e steeesaaeeesaeeensaeesnseeesnseeenneas 146
Node Gates and ClEAranCes ..........cccueeeriieerieeeiie et et e esreeeeee e reeeereeesveeeeeseeeeeeas 147
MM Lite Rectangular Gates and Clearances ............cceeeveeveeeeieeneeeieeneenieenneennns 151

MM Lite Linear Gates and Clearances ..........ceeecveeeevueeeriieeeriveeenieeenieeeieeesneeens 152
QuickStick and QSHT Gates and Clearances...........cceeevveeeeveeeeieeeciveeeieeeeieeenns 153

GAP DCILA ..ot e e eare e ebaeeeas 155
Previous Gap Delta GUIdanCe..........cccuveeiiiiiiiiiiiiieciie et 155
Updated Gap Delta GUIAANCE ..........oocvieriiieiieniieeiieiieeeeeiee e 157

Input Gap Delta EITOTS.......coiiiiiiiiiieiie ettt 157

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 5



Contents

Internal MOtOr GaAPS ......cceivieiiiiiiriieieeteeet ettt 159
Define and Edit Node Controllers ............ccceeriieiiieiieeiieiieeiieieesie et 160
NOAE OWNETSIIP ..ot e e e e e e aeeesaseeenaeeenraeas 161
Define a Node Controller........ccuiiiiiiiiiiieciieeieece e e 161
Edit @ NOde CONtrOlleT ... ...ccuviiiiiiiiieiieiie ettt 162
Create and Edit STatioNS........cccuiieciiieiiie ettt sreeeaeeetaeesaaeeeneeeenreeenes 165
SNOW STALIONS ...eviieiiiiecieecciee ettt e et e e e et e e s beeesabeeeaseeesaeesnsaeesnseeesnseeenanes 166
L (e 11 I 721 5 o) o BSOS 166
Edit @ Station.....ccooiiiiiiieciee ettt ettt e ettt e e e nae e enbaeeenraee e 167
VIEW AL StAtIONS ....viiiiiieeiiie ettt ettt et e et e e etbe e e s e e ebaeeesaeessseeensseeens 168
Create and Edit Single Vehicle Areas........cccooveviieiiieiiieiiecieeeeiee e 169
Show Single VEhiCle ATEAS ......cceeeviiieeiieeciie et 170
Create a Single Vehicle ATea.......c..cocviiiiiiiiiiiiiiiiiicicececeecee e 171
Edit a Single VEhiCle AT@a.......c.ccoiieiiiiiiiiiieiieeie ettt es 172
Create and Edit Simulated VEhiCles .........c.cooviieiiiieiiieeiieee e 174
Show Simulated VEhiCles ........cccuiiiiuiiieiiieeiiceie e 174
Create a Simulated VEhiCle.........cccuieviiiiieiiiiiiciiececeee e 175
Edit a Simulated VEhiCle .......c..oooviiiiiiieieeeeeee et 176
Define and Edit E-StOPS ....cveiiiiiiiiiiiiceeee e 177
Define an E-StOP..ccuiiiiiiieeiie ettt e et s 178
Edit QN E-StOP ..viiiiiieiiie ettt ettt e e e enee e 178
Define and Edit INteTIOCKS ......c..eiiiiiiiiiiieeiii et 179
Define an INterloCK ........ooouiiiiiiiiiiiiiciece e 180
Edit an INterloCK.......cooiiiiiieeeeee et 181

UI Reference
OVETVIEW ...tieeitieeeieeeitee ettt e et e e st e e e stee e sbaeesaaeassaeeensaeeassaeensseeassaeessseeansseesnsseessseeensseeanns 183
INtETfACE LaAYOUL...cotiiiiiiiiiee ettt ettt et e 184
WiINAOW BERAVIOT .....ooiiiiiiiiiiiiciiece ettt 184
User INterface FEAtUIES ........oeeiiiieiii ettt et saee e s 185
DIAL0Z BOXES. ...ttt ettt et neas 185
IV ESSAEES . nvveeeuiiee ettt e ettt et ee ettt e ettt e et e e et e e s ateeeeabee e naeeetbeeentaeeennteeennteeenneeeenseeennree s 185
Dialog Box and Window EIements ............cccveeiiiiiiiieniiieciieccee e 186
Window and Dialog Box Reference ...........cocoeviriiiiiiiiiiiniiiiiicecccceceeeecene 187
MAIN WINAOW ..ottt ettt et e e e ssbeeseessbeesseessneensees 188
System Layout Pane for MM Lite ........cccoeeoiiieiiiieiiiieeiee et e 189
Layout TOOIDAL .......oiiiiiiiieie ettt ettt e ens 190
Track Layout OPHONS ....c.eeciieiieiieeiieriie et eiee et erieesteeaeeeeteesbeessaeesaesseeesseesseesssaens 192
LaYOUL ATCA ..eieeiiiiieeeiiiee ettt e et e e ettt e e e et e e e ntbae e e entbeeeeanraeeenn 195
CONTIZUIALION ...ttt ettt b ettt sb et be e nae e 196
Configurator Menu Bar..........ccoooiiiiiiiiiiiicccece et e 196
FLE ettt ettt et e et et et eeneenne s 197
BTttt et 198
VIBW ettt ettt b et ettt et a e bt et e at ettt e a et eneas 199
5 1] o TSRS 199
SROTECUL IMEIUS ...ttt ettt ettt ettt et e eteeteeesbe e bt e esaeenseesnnaens 200
Add ShOTtCUL MENUL......eeiiiiieiieciiieiiecie ettt e aeeeeaeeseeeenes 200

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



Contents

Edit ShOrtCUt MENU.......oiiiiiiiiiicciie et ere e e enee e 200
Insert ShOTtCUL MENU ........ooiuiiiiieiieeiieiece ettt e 200
COPY ShOTECUL MENU .....ccciiiiiiiieciieesiee ettt eee et e e ae e e e e s ree e saeeeeaeeenns 201
G1ODAL SEHNES ...ttt ettt et 201
EtherNet/IP SEttINGS .....oooviiiiiiiieiieeieeie ettt ebeesaee e 208
HLC Control Group SEtHNES .....ccveeeriieeiiieeiieeeiieeeieeesieeesvee e e eaeeeeaeeesreeessreeenes 215
PathS .o e e e et e e e aa e e eaaeeenraes 217
1A (0707 OSSR 220
MOtOr Defaults .....cc.eiiiiiiiiie e 220
MOotor #n IN Path N ...oeeiiiicicee e 224
Control Loop Parameters ...........cocuuieriieeiiieeiieeieeeie et 240
Advanced Parameters .........oouiouiiiieiiieiieee e 243
KEEPOUL AT@AS.....eeiiiiiiie ettt st s 247
INOAES ittt ettt et e e e e be e et eebeeesbeesbeeesseenseeesbeenseeesseensaeenteenneenes 248
SIMPIE NOAE ..o e e et eerae e s e e s 250
REIAY INOAE ...ttt e 251
TerminuUS NOGE ....ooviiiiieiieeie ettt ettt eae e e e saaeesbeensaeeaseas 251
GaAtEWAY INOAC....ccevieeiiieciieeeee e ettt eetee e st e s aeeesabeeesaeeennaeeenseeens 252
IMEIZE INOAEC ...ttt ettt et et e nee e 254
DAVEIZE NOGE .....eieiiiieeiie et e e e e e e s 256
Merge-Diverge NOGE ......cc.uiieiiiiciiieeiie et e eeeeaee e 259
Overtravel Node Parameters ...........eevviieiiieeciie et 262
Moving Path Node Parameters ..........cccocveeruieriieiiienieeieerie e 263
NOAE CONLIOLIETS ...t 267
ALLSTALIONS ..veeiiiiieiiieecite ettt et et e et e e te e e e aee e s b e e e tbeeesseessseesnsseeenseeesnseeas 270
1718 1011 SRS 270
SINEIE VENICIE ATCAS .....eveieeiieeiiieeieeee ettt e et e e e e 271
Simulated VERICIES ......ccuviieiiieciieeee et 273

6 Troubleshooting

OVETVIEW ...ttt eitte ettt e ettt e et e e s teeeeabee e tseeesaeeasaeaessaeesasseessseeasssaeessseeansseesnssaesssseesnseeanns 275
MagneMotion Configurator TroubleShOOtiNg ..........ccccevveriiriiieriieiieieeie e 275
Appendix
Additional DOCUMENTAION.........coeeiiiiiiiiieiieieet ettt 277
RELEASE INOTES ...ttt ettt ettt ettt et e st e e e e naeeens 277
UPZrade ProCEAUIE ........ocueiiiiiiiiiiiiii et 277
Transport SyStem LIMItS......ccccuiiriiiiiiiiiciiie et sree e reeeseree e 2717
INACK it e e e b e e aaeeenes 279

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 7



Contents

This page intentionally left blank.

8 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



About This Manual

Overview

This section provides information about the use of this manual, including the manual
structure, related documentation, format conventions, and safety conventions.

Purpose

This manual explains how to install and use the MagneMotion® Configurator. This software is
used to create and modify the Node Controller Configuration File to define the transport
system. This file is used for all transport systems. For MagneMover® Lite™ systems,
creation and maintenance of the graphical representation of the system in the Track Layout
File, which is used to generate the Node Controller Configuration File, is also covered.

This manual is not intended to provide design guidelines for the installation or a reference for
the operation of a transport system. Use this manual in combination with the other

documentation that accompanies the transport system to install, configure, test, and operate a
transport system.

Audience

This manual is intended for people who install, configure, and maintain the Node Controller
Configuration File and the Track Layout File for the transport system.

Prerequisites

The information and procedures that are provided in this manual assume the following:

. Basic familiarity with general-purpose computers and with the Windows® operating
system.

. Complete design specifications, including the physical layout of the transport system,
are available.

. All peésonnel who configure, operate, or service the transport system are properly
trained.

Notes, Safety Notices, and Symbols

Notes, Safety Notices, and Symbols that are used in this manual have specific meanings and
formats. Examples of notes, the different types of safety notices and their general meanings,
and symbols and their meanings are provided in this section. Adhere to all safety notices
provided throughout this manual to help achieve safe installation and use.

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 9



About This Manual
Notes, Safety Notices, and Symbols

Notes
Notes are set apart from other text and provide additional or explanatory information. The text
for Notes is in standard type as shown in the following example.
NOTE: A note provides additional or explanatory information.
Safety Notices
Safety Notices are set apart from other text. The symbol on the left of the notice identifies the
type of hazard. The text in the message panel identifies the hazard, methods to avoid the
hazard, and the consequences of not avoiding the hazard.
Examples of the standard safety notices that are used in this manual are provided in this
section. Each example includes a description of the hazard indicated. Labels may also be on or
inside the equipment to provide specific precautions.
NOTICE Identifies an informational notice that indicates practices
that are not related to personal injury that could result in
equipment or property damage.
IMPORTANT Identifies information that is critical for the successful
application and understanding of the product.
ATTENTION: Identifies information about practices or
circumstances that can lead to personal injury or death,
property damage, or economic loss. Attentions help to
identify a hazard, avoid a hazard, and recognize the
consequence.
SHOCK HAZARD: Identifies information about
practices or circumstances where a severe shock hazard
is present that could cause personal injury or death.
AUTOMATIC  MOTION HAZARD: Identifies
information about practices or circumstances where the
possibility of machinery automatically starting or moving
exists, which could cause personal injury.
10 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



About This Manual
Notes, Safety Notices, and Symbols

Related Documentation

These documents contain additional information concerning related products from Rockwell
Automation. Before configuring or running the components, consult the other manuals listed
in this document about support, installation, configuration, and operation of the transport
system. You can view or download publications at rok.auto/literature.

Resource

Description

MagneMotion QuickStick and
QuickStick HT Design Guide,
publication MMI-RMO001

This manual explains how to design and configure the track layout
and transport system.

QuickStick Motor Technical Data,
publication MMI-TDO051

This manual includes technical specifications for the QuickStick 100
and QuickStick 150 motors.

MagneMotion Node Controller
Interface User Manual, publication
MMI-UMO001

This manual explains how to use the supplied interfaces to configure
and administer node controllers that are used with transport systems.
This manual also provides basic troubleshooting information.

MagneMotion LSM Synchronization
Option User Manual, publication
MMI-UMO005

This manual explains how to install, operate, and maintain the LSM
Synchronization Option for use with transport systems.

MagneMotion NCHost TCP/IP
Interface Utility User Manual,
publication MMI-UMO010

This manual explains how to use the NCHost TCP/IP Interface
Utility to run a transport system for testing and debugging. This
manual also explains how to develop Demo Scripts to automate
vehicle motion for that testing.

MagneMotion Virtual Scope Utility
User Manual,
publication MMI-UMO11

This manual explains how to install and use the MagneMotion
Virtual Scope utility. This utility provides real-time feedback of the
change in Linear Synchronous Motor (LSM) performance
parameters.

MagneMotion Node Controller
Hardware User Manual, publication
MMI-UMO13

This manual explains how to install and maintain the node
controllers that are used with transport systems.

MagneMover LITE Ethernet Motor
Configuration and Communication,
publication MMI-UMO031

This manual describes the network topologies for wiring
MagneMover LITE Ethernet motors and for combining both RS-422
and Ethernet motors in the same transport system.

MagneMotion Host Controller TCP/IP
Communication Protocol User Manual,
publication MMI-UMO003

MagneMotion Host Controller
EtherNet/IP Communication Protocol
User Manual, publication MMI-UMO004

This manual describes the communication protocols between the
high level controller and a host controller. This manual also provides
basic troubleshooting information.

Power Supply Reference Manual
1606-XLS960F-3,
publication 1606-RM032

The manual provides the specifications for the 1606 power supplies.

MagneMover LITE User Manual,
publication MMI-UM002

This manual explains how to install, operate, and maintain the
MagneMover LITE transport system. This manual also provides
information about basic troubleshooting.

QuickStick 100 User Manual,
publication MMI-UMO006

This manual explains how to install, operate, and maintain the
QuickStick 100 transport system. This manual also provides
information about basic troubleshooting.
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About This Manual
Notes, Safety Notices, and Symbols

Resource

Description

QuickStick 150 User Manual,
publication MMI-UM047

This manual explains how to install, operate, and maintain the
QuickStick 150 motors and magnet arrays. This manual also
provides information about basic troubleshooting.

QuickStick HT User Manual,
publication MMI-UMO007

This manual explains how to install, operate, and maintain the
QuickStick High Thrust (QSHT) transport system. This manual also
provides information about basic troubleshooting.

EtherNet/IP Network Devices User
Manual, publication ENET-UMO006

Describes how to configure and use EtherNet/IP devices to
communicate on the EtherNet/IP network.

Ethernet Reference Manual, publication
ENET-RM002

Describes basic Ethernet concepts, infrastructure components, and
infrastructure features.

System Security Design Guidelines
Reference Manual, publication
SECURE-RM001

Provides guidance on how to conduct security assessments,
implement Rockwell Automation products in a secure system,
harden the control system, manage user access, and dispose of
equipment,

UL Standards Listing for Industrial
Control Products,
publication CMPNTS-SR002

Assists original equipment manufacturers (OEMs) with construction
of panels, to help ensure that they conform to the requirements of
Underwriters Laboratories.

Product Certifications website,
rok.auto/certifications.

Provides declarations of conformity, certificates, and other
certification details.
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Introduction 1

Overview

This chapter provides an overview of the MagneMotion® Configurator, the transport system
hardware and software, and the basic set of tasks for using the MagneMotion Configurator.
Use this manual to configure and maintain the Track Layout File and the Node Controller
Configuration File for a transport system.

This manual supports:

. MagneMover® Lite™ transport systems.
. QuickStick® transport systems.
. QuickStick HT transport systems.
NOTICE QS 100, QS 100 Plus, and QS 150 are in the QuickStick

motor family and use similar screens.

QSHT and QSHT 5700 are in the QuickStick HT motor
family and use similar screens.

Included in this chapter are overviews of:

. The MagneMotion Configurator.

. The transport system components.

. The transport system software.

. Getting started with the Configurator.

MagneMotion Configurator Overview

The MagneMotion Configurator is a Windows® .NET software application that is provided by
Rockwell Automation. This application is used to create and edit the Track Layout File and
the Node Controller Configuration File for the transport system. These files use text and XML
to define the parameters for the components in the transport system.

The transport system is a configuration of linear synchronous motors that are placed
end-to-end to form long chains, or paths. These chains are used to move and position vehicles
in a controlled manner at various acceleration/deceleration and velocity profiles while
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carrying a wide range of payloads with high precision. The transport system consists of the
following components at a minimum:

. Motors.

. Vehicles with magnet arrays.

. Node controllers.

. Power supplies.

. Configuration file defining paths and nodes.

. User-supplied host controller (general-purpose computer or PLC).

Each of the components of the transport system must be defined in the Node Controller
Configuration File for proper operation of the transport system. The MagneMotion
Configurator allows creation or editing of the Node Controller Configuration File without
having to access the XML directly.

NOTICE The Node Controller Configuration File can be viewed,
and edited, in various applications such as web browsers,
text editors, and XML editors. However, Rockwell
Automation recommends using only the MagneMotion
Configurator to make sure that the file is formatted
correctly and contains the correct entries.

The MagneMotion Configurator provides a graphical interface to define or modify the various
elements of the Track Layout File. The Configurator also provides a tree-like structure to
define or modify the various sections and elements of the Node Controller Configuration File.
In the Configurator, each element in the Node Controller Configuration File is displayed in
the Configuration Tree and has a related Properties page where the properties for that element
can be defined or modified.

14
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Transport System Components Overview

This section identifies the components of a transport system, see Figure 1-1 and described
after the figure.

QS 15
Motor

DC Power
Cables

O\

-~

* JJ LL JJ
= — () —— —
l l J m

ower
bd L4 Supply
Motor
Communication
Cables

Node Controller

(and High-Level
Controller)

oooooo

Sontroller \Network
(POLC ZrePC) (Ethernet)

Figure 1-1: Simplified Example of Transport System using RS-422 Communication

DC Power Cables and Communication Cables — Distributes DC power to the
motors and carries communications, such as RS-422 or Ethernet, between the
components of the transport system.

High-Level Controller (HLC) — Software application that is enabled on one node
controller. This application handles all communication with the user-supplied host
controller and directs communication as appropriate to individual node controllers.

Host Controller — User-supplied controller for control and monitoring of the transport
system using either TCP/IP or EtherNet/ IP"™ communications.

Motor/Stator — Refers to a linear synchronous motor (LSM).

Network — Ethernet network providing communication (TCP/IP or EtherNet/IP)
between the host controller and the HLC (TCP/IP is used between node controllers).

Node Controller (NC) — Coordinates motor operations and communicates with the
HLC. Several types of node controllers are available. All node controllers support
Ethernet communication with the host controller and the motors.

Power Supply — Provides DC power to the motors.

Vehicle with Magnet Array — Carries a payload through the transport system as
directed. The magnet array is mounted to the vehicle facing the motors and interacts
with the motors, which move each vehicle independently.
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Transport System Software Overview

Several software applications are used to configure, test, and administer a transport system,
see Figure 1-2 and described after the figure. See Related Documentation on page 11 for the
reference manuals for these applications.

Host Controller
(EtherNet/IP or TCP/IP)

System Control

NC Web Interface
(TCP/IP)

Node Controller

Administration

NC Console Interface
(RS-232)

Node Controller

Administration

Virtual Scope Utility
(MMI_Virtual_Scope.exe)

-
Performance
Monitoring

NCHost TCP Interface Utility

-
System Testing

(NCHost.exe)
A

A

demo_script.ixt

track_file.mmtrk

Node Controller
Node Controller Software Image
(controller_image)

Motor ERF Image Files
(motor_image.erf)

Motor Type Files
(motor_type.xml)

Magnet Array Type Files
(magnet_array_type.xml)

Node Controller Configuration File
(node_configuration.xml)

MagneMotion Info and Config Service
(MICS_motor_data.xml)

Restricted Parameters File
(restricted parameters.xml)

/

/

MagneMotion Configurator
(MMConfigTool.exe)

/
/

/4

MagneMotion Comm Tool
(mmi_commtool.exe)

7

/

Motors

Y

NC File Retrieval Tool
(NC_File_Retriever.exe)

Figure 1-2: Simplified View of Transport System Software Organization

Utilities
. NC Web Interface — A web-based software application that is supplied by Rockwell
Automation and resides on the node controllers, for administration of the transport
system components.
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File Types

NC Console Interface — A serial communication software application that is supplied
by Rockwell Automation and resides on the node controllers, for administration of the
node controller.

Virtual Scope Utility — A Windows software application that is supplied by Rockwell
Automation to monitor and record the change of motor performance parameters.
These parameters are displayed as waveforms to analyze the performance of the
motors.

NCHost TCP Interface Utility — A Windows software application that is supplied by
Rockwell Automation to move vehicles for test or demonstration purposes. This
application supports system testing without the host controller to verify that vehicles
move correctly before integrating the transport system into a production environment.

MagneMotion Configurator — A Windows software application that is supplied by
Rockwell Automation to create or change the Node Controller Configuration File.
This software supports all transport systems. For MM Lite™ systemes, it is also used to
create or change the Track File and Track Layout File.

Ethernet Motor Commissioning Tool — A Windows software application that is
supplied by Rockwell Automation to create and edit MagneMotion Information and
Configuration Service (MICS) files.

NC File Retrieval Tool — A Windows software application that is supplied by
Rockwell Automation to download configuration and operation files from the
specified HLC and all node controllers in the transport system.

Node Controller Software Image File (IMG file) — The software file for the node
controllers (controller _image), includes the node controller and HLC applications.
The Node Controller Software Image file is uploaded to all node controllers in the
transport system.

Motor ERF Image Files (ERF file) — The software files for the motors (motor
image.erf). The Motor ERF Image files are uploaded to all node controllers in the
transport system and then programmed into all motors.

Motor Type Files — XML files (motor_type.xml) that contain basic information about
the specific motor types being used. The Motor Type files are uploaded to all node
controllers in the transport system.

Magnet Array Type File — An XML file (magnet_array type.xml) that contains
basic information about the specific magnet array type that is used on the vehicles in
the transport system. The Magnet Array Type file is uploaded to all node controllers in
the transport system.

Node Controller Configuration Files — An XML file (node_configuration.xml) that
contains all the parameters for the components in the transport system. Multiple Node
Controller Configuration Files can be uploaded to all node controllers in the transport
system, but only one is active.
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MagneMotion Information and Configuration Service (MICS) File — An XML file
(MICS _motor_data.xml) that contains the network topology parameters for the
transport system when using Ethernet communication with the motors. The file
includes the MAC address of each motor and the location of each motor on a path. The
MICS file is uploaded to all node controllers in the transport system.

Restricted Parameters File — An XML file (restricted parameters.xml) that provides
access to restricted configuration elements for specific transport systems. The
Restricted Parameters file is uploaded to the HLC. For the development of a custom
Restricted Parameters file for a specific transport system, see Rockwell Automation
Support.

Demo Script — A text file (demo_script.txt) uploaded to the NCHost TCP Interface
Utility to move vehicles on the transport system for test or demonstration purposes.

Track File — A text file (frack_file.mmtrk) that contains graphical path and motor
information about the transport system. The Track file is used by the NCHost TCP
Interface Utility to provide a graphical representation of the transport system to
monitor system operation. The Track file is created for MagneMover Lite transport
systems using the MagneMotion Configurator. For the development of a custom Track
File file for a specific QuickStick transport system, see Rockwell Automation Support.

Track Layout File — An XML file (track layout.ndx) that contains the parameters for
the graphical representation of a MagneMover Lite transport system. The Track
Layout file is used by the Configurator to generate the Node Controller Configuration
File and the Track file for MagneMover Lite systems.

NOTICE Modifications to the Image or Type files could cause
improper operation of the transport system.

Getting Started with the MagneMotion Configurator

Use this manual as a guide and reference when using the MagneMotion Configurator. Follow
the steps in this section to get the entire transport system operational quickly with the aid of
the other manuals (see Related Documentation on page 11).

NOTE: Make sure that complete design specifications, including the physical layout of the

transport system, are available before starting to configure the transport system.

Table I-1: Menu Definitions and Short-cut Keys

Menu Action Short-cut
File New XML Config Cerl-+N
Open XML Config Ctrl+0
Save XML Config Ctrl+S

18
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Table 1-1: Menu Definitions and Short-cut Keys

Menu Action Short-cut
Edit Insert Before Ctrl+Shift+1
Insert After Ctrl+
Add to End Ctrl+E
Cut Cerl+X
Copy Ctrl+C
Paste Curl+V
Delete Del (Delete)

To get started with the transport system:

1.

Download the software for the appropriate transport system and the MagneMotion
Utilities from rok.auto/pcdc.

NOTE: The minimum requirements for running MagneMotion software applications
are a general-purpose computer running Microsoft® Windows® 7 or later
with .NET 4.0. An Ethernet port (web interface) and an optional RS-232 port
(console interface) are required to connect to the node controllers.

Install the components of the transport system as described in the MagneMotion Node
Controller Hardware User Manual, publication MMI-UMO013, the MagneMover Lite
User Manual, publication MMI-UMO002, the QuickStick 100 User Manual, publication
MMI-UMO006, the QuickStick 150 User Manual, publication MMI-UMO047, or the
QuickStick HT User Manual, publication MMI-UMO007.

Install the MagneMotion Configurator on a computer for user access as described in
Install the MagneMotion Configurator on page 23.

For MagneMover Lite systems, create a graphical representation of the transport
system to define the components and their relationships in the system as described in
the following sections of this manual and save it as a Track Layout File (track
layout.ndx).

A. Run the MagneMotion Configurator on page 26.
B. Create and Save Track Layout Files on page 31.

C. Add required transport system components to the track layout:
. Layout the Motors and Switches on page 48.
. Define the LSM Sync Option Motors on page 49.
. Define the LSM Air Cooled Option Motors on page 51
. Define the LSM High Payload Option Switches on page 51
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. Locate and Define the Nodes on page 52.
D. Add optional transport system components to the track layout:
. Identify Direction of Forward Motion on page 59.
. Locate the Precision Locators on page 59.
. Define Vehicles on page 60.
. Locate Legs on page 61.
. Dimension the Layout on page 63.
. Add Descriptive Text on page 64.
. Select Save NDX Layout on the File menu in the Configurator Menu
Bar to save all changes to the Track Layout File. on page 65.
5. For MagneMover Lite systems, automatically create the Node Controller

Configuration File (node configuration.xml) from the Track Layout File to define the
components and operating parameters of the transport system as described in
Automatically Create the Node Controller Configuration File on page 55.

6. For all systems, edit and save the Node Controller Configuration File (node
configuration.xml) to define the components and operating parameters of the transport
system as described in the following sections of this manual.

A.
B.
C.

Run the MagneMotion Configurator on page 26.
Create and Save Node Controller Configuration Files on page 36.

Set EtherNet/IP Settings on Cgage 80, when us1ng EtherNet/IP communication
(typically an Allen-Bradley ControlLoglx controller) to control the
transport system.

Defining HLC Control Groups on page 82, when the transport system is
subdivided into smaller transport systems (HLC Control Groups) with multiple
host controllers and multiple HLCs and where Gateway nodes are used to
transfer vehicles from one HLC Control Group to another.

Define each transport system component that is used in the transport system:

. View and Edit Functions on page 735.
. Set Configurator View and Edit Functions on page 75.
. European Number Formatting on page 74.

. Create and Edit Path on page 89.

. Define and Edit Motors and Vehicle Parameters on page 93.

. Show Per Motor Control Loop Parameters on page 111.

. Create and Edit Nodes on page 119.

. Define and Edit Node Controllers on page 162.

20
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10.

11.

12.

. Create and Edit Stations on page 167.

. Create and Edit Single Vehicle Areas on page 171.
. Create and Edit Simulated Vehicles on page 176.

. Define and Edit E-Stops on page 179

. Define and Edit Interlocks on page 181.

Set the IP address for each node controller and specify the node controller to be used
as the HLC (see the MagneMotion Node Controller Interface User Manual,
publication MMI-UMO0O01).

Upload the configuration, image, and type files to each node controller using the node
controller web interface (see the MagneMotion Node Controller Interface User
Manual, publication MMI-UMO001).

When using motors with Ethernet communication, create the MICS file and provision
the motors (see MagneMover Lite Ethernet Motor Configuration and Communication,
publication MMI-UMO031).

Program the motors using the Motor ERF Image Files (see the MagneMotion Node
Controller Interface User Manual, publication MMI-UMO001, and the MagneMotion
NCHost TCP Interface Utility User Manual, publication MMI-UMO010).

Test and debug the transport system by using the NCHost TCP Interface Utility and
Demo Scripts (see the MagneMotion NCHost TCP Interface Utility User Manual,
publication MMI-UMO010). NCHost provides an easy method to verify proper
operation and make adjustments such as refining the control loop tuning.

NOTE: The NCHost TCP Interface Utility is for test and verification trials only. The
host controller must be used to control the MM Lite transport system after
verification of functionality.

Configure the host controller for transport system control as required to meet the
material movement needs of the facility where the system is installed.

When using TCP/IP communication, see the MagneMotion Host Controller TCP/IP
Communication Protocol User Manual, publication MMI-UMO003 and MagneMotion
Host Controller EtherNet/IP Communication Protocol User Manual, publication
MMI-UMO004.
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Overview

This chapter describes how to install and use the MagneMotion® Configurator to create and
edit Node Controller Configuration Files for transport systems. This chapter also covers how
to create and edit the Track Layout Files for MagneMover® Lite™ systems.

Included in this chapter are:

. Installing the MagneMotion Configurator.

. Running the Configurator.

. Track Layout File overview.

. Creating, editing, and saving Track Layout Files.

. Node Controller Configuration File overview.

. Creating, editing, and saving Node Controller Configuration Files.

. Overview of uploading the Node Controller Configuration File to the node controllers.

NOTE: The Node Controller Configuration File must be uploaded to each node controller in
the transport system anytime changes are made to the file.

Install the MagneMotion Configurator

The MagneMotion Configurator that is supplied with the transport system must be installed.
During the installation process, the computer is checked to make sure that all required
software components are also installed. The minimum software requirements for installing
and running the Configurator are:

. Microsoft® Windows® 7 or later, SP1.
. Microsoft .NET 4.0.
1. Access the folder where the software was copied and run MMConfigToolSetup.msi.

NOTE: The permissions and security settings on the computer may need to be
adjusted to allow this installation.
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The MagneMotion Configurator Tool setup wizard is opened, see Figure 2-1. If
Microsoft .NET 4.0 is not installed on the computer where the MagneMotion
Configurator is being installed an alert is displayed instead.

i‘,? MagneMotion Configurator Tool = »
Welcome to the MagneMotion Configurator Tool (=
Setup Wizard e ot |

The inzstaller will guide you through the steps required to ingtall M agnekd otion Configurator Tool on
your computer.

WARMIMG: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be progecuted to the maximum extent possible under the law.

Figure 2-1: MagneMotion Configurator Tool Installer

A. If the .NET Framework alert is displayed, follow the directions to install
Microsoft .NET 4.0.

B. After NET 4.0 is installed, restart the installation process from Step 1.
2. Select Next.

The MagneMotion Configurator Tool setup wizard prompts for an installation path
and usage permissions, see Figure 2-2.

i‘,? MagneMotion Configurator Tool = X

Select Installation Folder (=

The inztaller will install b agnebdotion Configurator Tool ta the following folder.

Ta inztall in this folder, click "Mext. Toinstall to a different folder, enter it below or click "Browse'.

Folder:

C:\Program Files [#86]4\Rockwell Automation'td agnetdation Configura Browse...
Dizk Cost...

Install MagneMotion Configurator Tool for yourself, or for anyone who uses this computer:

(® Everyone
O Just me

< Back Cancel
Figure 2-2: MagneMotion Configurator Tool Installation Setup
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Accept the defaults and select Next.

The MagneMotion Configurator Tool setup wizard prompts for confirmation of the

installation, see Figure 2-3.

iiaj— MagneMotion Configurator Tool

Confirm Installation

Click "Mext" to start the installation.

The installer iz ready to install Magnetotion Configurator Toal on your computer.

Figure 2-3: MagneMotion Configurator Tool Installation Confirmation

Select Next.

Adjust the security settings for this computer to allow this installation as necessary.

The MagneMotion Configurator Tool setup wizard installs the software, see
Figure 2-4 and places an Icon for access on the desktop, see Figure 2-6.

iiaj— MagneMotion Configurator Tool

Installing MagneMotion Configurator Tool (=
o & ]
Magnetotion Configurator Toal is being installed.
Flease wait...
< Back Mext >

Figure 2-4: MagneMotion Configurator Tool Installation Progress
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After the installation is complete, see Figure 2-5 the MagneMotion Configurator can
be used as described in Run the MagneMotion Configurator on page 26.

ii,? MagneMotion Configurator Tool

Installation Complete =

Magnetotion Configurator Tool has been successfully installed.

Click "Close" to exit.

Fleaze uze Windows Update to check for any critical updates ta the MET Framework.

Figure 2-5: MagneMotion Configurator Tool Installation Complete

6. Select Close.

Run the MagneMotion Configurator

This section describes how to start and stop the MagneMotion Configurator. The Configurator
is used to create and edit the Node Controller Configuration File, which contains the
parameters for the components in the transport system. Always make sure to use the version
of the Configurator that was supplied with the transport system.

1. Select the MagneMotion Configurator Tool icon, see Figure 2-6.

FJ-L ]
iMagnebdotion:
| Configurator ©

Figure 2-6: MagneMotion Configurator Tool Icon

NOTE: An alternative method is to start the program from the Windows Start icon;
select All Programs, select MagneMotion from the folder list, then select
MagneMotion Configurator Tool.

The MagneMotion Configurator window opens with an empty Configuration Tree
and the Global Settings page that is displayed in the Configuration Settings Pane, see
Figure 2-8. For MagneMover Lite systems the System Layout Pane is displayed with
a blank layout.
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The first time the MagneMotion Configurator is started, the Select System Type
dialog, see Figure 2-7. This configures the user interface to display only those
functions appropriate to the selected motor type.

liiMagneMotion

A Rockwell Automation Company

MagneMotion System Type

Select the type of MagneMotion system to ensure the correct features are displayed.
Use the File menu to modify this selection in the future if needed.

® MagneMover LITE
O QuickStick
O QuickStick HT

Figure 2-7: Select System Type

Select the type of motor type that this installation is being used with and select OK.

This can be changed anytime when the Configurator is running, through the System
Type option on the File menu.

The dialog closes and the user interface is configured for the selected motor type.

Z| MagneMover LITE
QuickStick
QuickStick HT
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File Edit View

Configuration Tr

4 (Global Settings
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-
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Velocity Limit: 2 m/s System-wide velecity limit enforced by HLC
Acceleration Limit: 2 m/s’ System-wide acceleration limit enforced by HLC
Terminus Velacity: 0.5 m/s Default for a vehicle entering a terminus when not under an order
- Default acceleration for a vehicle entering a terminus when not
Terminus Acceleration: 1 m/s
under an order
Briieal Position Tolerances 001 e Max .dlstanca.fu.'eloclty of a vehicle from it's destination to be
considered arrived
Arrival Velocity Tolerance: 0.02 m/s Manx velocity of a vehicle to be considered not moving and amived
TCP Host Disconnect Action: Suspend it Preferred action for all paths when Host TCP interface disconnects
, Action taken b NC when it ication link with the HLC
HLC To NC Link Disconnect Action: | Suspend o \s(I;z: s WREN IS communication finkwt <
[ 1 oberiod SanleNaiiton S;nd a vehicle status whenever a vehicle's obstructed status
changes

Figure 2-8: MagneMotion Configurator for MagneMover Lite

Move the bars that separate the panes in the window to access either the System
Layout Pane or the Configuration Settings Pane, see Figure 2-9 and Figure 2-10.
Use the scroll bars to see the text in the panes, or resize the window as necessary.

NOTE: When the cursor is moved over the separator bars, it changes to either the
Horizontal Resize cursor (<) or the Vertical Resize cursor ().
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025Meter 90 Degree
Curve
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&

Name to identify this configuration (64 character limit)
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Click-and-hold the left mouse button after the cursor changes to move the
bars.

Layout Toolbar System Layout Pane /— Layout Area

S M: Motion Confi for M M LITE - O X
File Edit  View Help

RSO QAH. «~2RBBE . RaLHHE.

-1000

4 Global Settings lconsAndMames
o EtherNet/P MM LITE Track Symbols &
155 HLC Control Group

== Paths e =
* Nodes

® Node Controllers

000 k|

Direction
=7 —
SyncBox  Leg I
= =

Figure 2-9: System Layout Pane Expanded

Configurator Configuration Configuration
Menu Bar Tree Settings Pane

& eMotion Configurator for MML

File Edit  View Help
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é EtherNet/IP Configuration Name:
158 HLC Control Gr Velocity Limit:

|
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=
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= Paths ket Parit] mis? System-wide acceleration limit enforced by HLC
t Mades Terminus Velocity: m/fs Default for a vehicle entering a terminus when not under an order
Node Controllers
. Default acceleration for a vehicle entering a terminus when not under
: 2
Terminus Acceleration: m/s’ S
5 - Max distance/velocity of a vehicle from it's destination to be
Arrival Position Tolerance: meters R

Arrival Velocity Tolerance:

o
=i
ra
]

w

Max velocity of a vehicle to be considered not moving and armived

TCP Host Disconnect Action: Preferred action for all paths when Host TCP interface disconnects
HLC To NC Link Disconnect Action: :;c;ttinn taken by an NC when its communication link with the HLC is
[] Obstructed Status Notification Send a vehicle status whenever a vehicle's cbstructed status changes
[] Send Node Status Asynchronously Send node status to the host asynchronously

[ Terminus Entry Clear Enable Used to enable or disable support for the terminus entry clear bit
Enable TCP Centrol Port Indefinitely Used to enable or disable the TCP Control Port at boot time

TCP Contal Port Thncout: 0 Fe ;omr:&:t:::am::m of access at boot time before the TCP Control

Figure 2-10: Configuration Settings Pane Expanded
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4.

Do one of the following:

If this transport system is new, see Track Layout File Overview on page 30.
Then proceed to Create and Save Track Layout Files on page 31 to create the
Track Layout File. From the Track Layout File, see Automatically Create the
Node Controller Configuration File on page 57 to generate a Node Controller
Configuration File.

After the Node Controller Configuration File is created, see Node Controller
Configuration File Overview on page 34. Then proceed to Edit Existing Node
Controller Configuration Files on page 38 to clean up the generated Node
Controller Configuration File.

If this transport system was previously configured, see Edit Existing Node
Controller Configuration Files on page 38 to update the Node Controller
Configuration File.

If this transport system is being reconfigured, see Edit an Existing Track
Layout File on page 33.

Stop the MagneMotion Configurator

l.

Make sure that all files (node configuration.xml, track layout.ndx, and track

file.mmtrk) are saved.

NOTE: File types .ndx and .mmtrk are for MM Lite only.

Stop the MagneMotion Configurator:

From the File menu select Exit.

Select the X in the upper-right corner.

Track Layout File Overview

The Track Layout File (track layout.ndx) is an XML file that defines the components of the
MagneMover transport system for graphic display. The properties that are defined include the
relationship of the motors to each other, the location and type of nodes, the direction of
movement, and the quantity of vehicles. The MagneMotion Configurator provides a tool for
editing this file graphically, which eliminates the need to either view or edit the XML directly.
The file can have any name for convenient reference.

See the physical layout drawings of the transport system to determine the components and
their configuration in the transport system.

30
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Required Track Layout File Elements

Graphic symbols (icons) are used to represent the main elements of the transport system in the
Track Layout File. These elements must be defined so the Track Layout File can be used to
generate the Node Controller Configuration File (see Generate Image Files on page 68).

Motor Icons — Provides motor symbols that can be positioned as required in the track
layout. Right-click on the symbol after it is positioned to identify the motor as a Sync
or Air Cooled version.

Switch Icons — Provides left and right switch symbols that can be positioned as
required in the track layout. Switches can be configured as either Merge, Diverge, or
Merge-Diverge. Right-click on the symbol after it is positioned to identify the motor
as a High-Payload version.

Node Icon — Provides a node symbol that can be positioned as required in the track
layout. After positioning the icon, the type of node must be specified. Right-click on
the symbol after it is positioned to change the type of node.

Optional Track Layout File Elements

Additional graphic symbols are used to represent optional elements of the transport system in
the Track Layout File. These elements can be defined to allow the Track Layout File to be sent
to Rockwell Automation to create a Bill of Materials for the transport system.

For additional information and Track Layout definitions, see Track Layout Options on
page 192.

Create and Save Track Layout Files

With the MagneMotion Configurator running (see Run the MagneMotion Configurator on
page 20), create an initial Track Layout File. Save the new Track Layout File immediately so
that there is a Track Layout File to work from.

Create a New Track Layout File

1.

On the File menu, select New NDX Layout.
NOTE: Make sure that any open Track Layout has been saved before selecting New.

Define the layout of the transport system (see MM Lite Transport System Layout on
page 41).

Save a New Track Layout File

1.

On the File menu, select Save NDX Layout As....
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The Save As dialog box, see Figure 2-11, is displayed.

S5 Specify a name for the file to export your layout to.

— « 4 Bl s ThisPC » Desktop v O 2 Search Desktop
Organize « MNew folder == o
+ [ This PC @ Mame : Status Date modifig
~ [ Desktop
Configurator
MagneMotion Tracks
@ Documents
‘ Downloads
¥ Network
v <
File name: ~
Save as type: | XML files (*.ndx™) ~
~ Hide Folders Cancel
Figure 2-11: Save As Track Layout File Dialog
2. Browse to the appropriate location to save the file.
3. For File name, enter an appropriate descriptive name, and select Save. The extension

for this file must be .ndx.

The Track Layout File is saved.

4, From the File menu select Exit.

. Select the X in the upper-right corner.
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Edit an Existing Track Layout File

With the MagneMotion Configurator running (see Run the MagneMotion Configurator on
page 26), open an existing Track Layout File. Edit the existing Track Layout File as required
and then save all changes.

1. On the File menu, select Open NDX Layout....
The Load Track Layout File dialog box, see Figure 2-12, is displayed.

8 Select the name of the file that contains your layout.

4 M > ThisPC » Deskiop v o O Search Desktop

Organize ~ New folder = M @

~ @ ThisPC " Name Status Date modifi

File name: v

Saveastyper XML files (*.ndx*) -

~ Hide Folders Cancel

Figure 2-12: Load Track Layout File Dialog

2. Use the dialog box controls to select the Track Layout File that was previously created
and select Open.

The Track Layout File is loaded and the file name (track layout.ndx) is displayed at
the top of the System Layout Pane.

3. Edit the track layout as required to define the configuration of the transport system
(see MM Lite Transport System Layout on page 41).

4. Save all changes to the file by selecting Save NDX Layout on the File menu.

5. From the File menu select Exit or select the X in the upper-right corner.

The Exit MagneMotion Configurator confirmation message, see Figure 2-13, is
displayed.

Exit MagneMotion Configurator

:I Are you sure you want to quit?

= No

Figure 2-13: Exit MagneMotion Configurator Confirmation Message

6. Select Yes on the message to exit (any unsaved work is lost).

The MagneMotion Configurator window closes.
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Node Controller Configuration File Overview

The Node Controller Configuration File is an XML file that defines the elements and
parameters of the transport system. The MagneMotion Configurator provides a tool for
editing this file, which eliminates the need to either view or edit the XML directly. The file
can have any name for convenient reference, but it must always have the .xml extension.

If the Node Controller Configuration File is uploaded through Configuration Files, it is
renamed node configuration.xml. If the Node Controller Configuration File is uploaded to the
node controller through Managed Configurations, the file name is unchanged. In both cases,
the file name on the computer remains unchanged. See the MagneMotion Node Controller
Interface User Manual, MMI-UMO0O01.

See the physical layout drawings of the transport system to determine the components and
their configuration in the transport system.

Required Node Controller Configuration File Elements

The categories in the Node Controller Configuration File represent the main elements of the
transport system. These elements must be defined for the proper operation of the transport
system (see Transport System Configuration on page 71).

. Global Settings — Basic parameters that control how all vehicles behave when moving
through the transport system, how the transport system reacts to loss of
communication, and startup conditions. These parameters are used as default values
for all paths, motors, and nodes unless override values are defined for specific path,
motor, or node elements.

. Paths — Software components that define the route that a vehicle travels. Paths include
one or more LSM motors arranged end to end. All paths connect to one node at the
beginning of the path. Paths must connect to a second node at the end of the path if
vehicles are to travel from the end of the path onto another path. Paths are unique and
do not overlap. See Create and Edit Path on page 87 for details.

. Motors — Hardware components that move the vehicle on the track, this component is
a LSM motor. A motor is composed of a motor controller directing one or more
drivers. See Define and Edit Motors and Vehicle Parameters on page 91 for details.
Motors are listed under the path that they are associated with.

. All MagneMover Lite straight and curve motors have one driver internally,
switch motors have two drivers internally. All control electronics for the
MagneMover Lite motors are internal to the motor.

. All QuickStick motors have one driver internally. All control electronics for
the QuickStick motors are internal to the motor.

. All QuickStick HT motors have one driver internally. All control electronics
for the QSHT motors are external to the motor.

34
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Nodes — Software components that define the connections between paths. All paths
have a node at the beginning of the path. Additional nodes provide junctions where
two or more paths meet. Node types define their use, see Create and Edit Nodes on
page 117 for details.

Node Controllers — Hardware components that provide monitoring and control of the
components of the transport system. One node controller is designated as the
high-level controller (HLC), which provides communication between all node
controllers in the transport system and the host controller. The upstream end of a path
must communicate with a node controller. See Define and Edit Node Controllers on
page 160 for details.

Optional Node Controller Configuration File Elements

Additional categories in the Node Controller Configuration File represent optional elements
of the transport system. These categories can be defined to provide additional functionality.

EtherNet/IP"" — Provides communication configuration if the host controller uses
EtherNet/IP communication (typically an Allen—Bradley® ControlLogix® controller).

HLC Control Group — Provides structuring of the transport system as a set of smaller
transport systems (control groups) with separate high-level controllers and separate
host controllers for each HLC Control Group.

E-Stop — Provides monitoring of a digital input on the NC to halt all motion on the
specified paths. Requires a node controller that supports digital I/0O. E-Stops are listed
on the path that they are associated with. this is equivalent functionality to sending a
suspend command from the host and is not a safety function.

Interlock — Provides monitoring of a digital input on the NC to halt all motion on the
specified paths. Requires a node controller that supports digital I/O. Interlocks are
listed on the path that they are associated with. this is equivalent functionality to
sending a suspend command from the host and is not a safety function.

Stations — Specific, designated positions on a path to send a vehicle. Display of
stations must be enabled on the View menu. Configuration defined stations are for use
only when host defined stations are not an option. It is recommended that stations are
assigned and managed in the host controller rather than defined here.

Single Vehicle Area — A unidirectional area of a path where only one vehicle is
allowed to move at any time. These areas allow one vehicle to move uninhibited along
a portion of a path without interfering with any other vehicles. Display of single
vehicle areas must be enabled on the View menu.

Simulated Vehicles — Used to define simulated vehicles for use in software
configuration testing. Display of simulated vehicles must be enabled on the View
menu.
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After creating the Node Controller Configuration File, upload the file to each node controller
in the transport system. See Upload the Node Controller Configuration File on page 39 for
more details.

Create and Save Node Controller Configuration Files
With the MagneMotion Configurator running (see Run the MagneMotion Configurator on
page 26), create an initial Node Controller Configuration File. Save the new Node Controller
Configuration File immediately so that there is a Configuration file to work from.
NOTE: After the Node Controller Configuration File is created, make sure that all

parameters are configured before uploading it to the node controllers.

Create a New Node Controller Configuration File

1. On the File menu, select New XML Config.

The New Configuration confirmation message, see Figure 2-14, is displayed.

New Cenfiguration

'el Are you sure you want to start a new configuration?

Figure 2-14: New Configuration Confirmation Message

2. Select Yes on the message to start a new configuration (any unsaved work is lost).
3. Define the configuration of the transport system (see Transport System Configuration
on page 69).
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Save a New Node Controller Configuration File

1. On the File menu, select Save XML Config As....
The Save XML Configuration file dialog box, see Figure 2-135, is displayed.

8§ Save XML Configuration file X

4 B > ThisPC » Desktop » v O Search Desktop
Organize « New folder B - (7]

~ [ ThisPC ~  Mame Status Date modifi
~ [l Desktop
Configuratar
MagneMotion Tracks
|=| Documents

4 Downloads

¥ Network

File name: ~

Save as type: | XML files (“.ndi) v

e Foldr Conce

Figure 2-15: Save XML Configuration File Dialog
2. Browse to the appropriate location to save the file.

3. For File name, enter an appropriate descriptive name, and select Save.

The Node Controller Configuration File is saved and the title of the Configurator
window changes to MagneMotion Configurator — file_name.xml.

NOTE: If the Node Controller Configuration File is uploaded to the node controller
through the Configuration Files page, it is renamed node
configuration.xml. If the Node Controller Configuration File is uploaded to
the node controller through the Managed Configurations page, the file
name is not changed. In both cases, the file name on the PC remains
unchanged.

4. Continue to edit the Node Controller Configuration File or exit the MagneMotion
Configurator.

5. Select Exit on the File men or select the X in the upper-right corner.

The Exit MagneMotion Configurator confirmation message is displayed, see
Figure 2-13.

6. Select Yes on the message to exit (any unsaved work is lost).

The MagneMotion Configurator window closes.
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Edit Existing Node Controller Configuration Files

With the MagneMotion Configurator running (see Run the MagneMotion Configurator on
page 26), open an existing Node Controller Configuration File. Edit the Node Controller
Configuration File as required and then save all changes.

1. On the File menu, select Open XML Config....
The Open XML Configuration File dialog box, see Figure 2-16, is displayed.

S8 Open XML Configuration File X

4 Bl s ThisPC » Desktop » v W] 2 Search Desktop

Organize + MNew folder = O @

+ [ This PC o MName Status Date modifig

~ [ Desktop
Configurator
MagneMotion Tracks

|| Documents

; Downloads
¥ Metwork
File name: -
Save as type: | XML files (*.ndx™) w
» Hide Folders Cancel
Figure 2-16: Open XML Configuration File Dialog
2. Use the dialog box controls to select the Node Controller Configuration File that was

previously created and select Open.

The Node Controller Configuration File is loaded and the title of the Configurator
window changes to MagneMotion Configurator — tile_name.xml. The configuration
information in the Node Controller Configuration File is available through the
Configuration Tree on the left side of the window.

NOTE: If the Node Controller Configuration File contains any errors, when the file
is opened an error message is displayed, see Figure 2-17. The error that is
displayed in Figure 2-17 indicates that parameters were found in the XML
that are not present in the Configurator. This can be true for obsolete
parameters and can be disregarded if those parameters are not in use.
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@W% Failure trying to set unknown parameter(s):
'\ ,.-' <Shuttle_auto_return> in <Magnemotion.SystemData>
= «Automatic_path_recovery> in <Magnemotion.SystemData>

Figure 2-17: Load Node Configuration — XML Read Error
3. Select OK to close the message.

4. Edit the file as required to define the configuration of the transport system (see
Transport System Configuration on page 69).

5. Save all changes to the file by selecting Save XML Config on the File menu.

6. From the File menu select Exit or select the X in the upper-right corner.

The Exit MagneMotion Configurator confirmation message, see Figure 2-18, is
displayed.

Exit MagneMotion Configurator

'el Are you sure you want to quit?

Figure 2-18: Exit MagneMotion Configurator Confirmation Message

7. Select Yes on the message to exit (any unsaved work is lost).

The MagneMotion Configurator window closes.

NOTE: The updated Node Controller Configuration File must be uploaded to all node
controllers in the transport system (see Upload the Node Controller Configuration
File on page 39).

Upload the Node Controller Configuration File

A Node Controller Configuration File for the specific configuration of the transport system
must be uploaded to every node controller in the transport system using the node controller
web interface (see the MagneMotion Node Controller Interface User Manual, publication
MMI-UMO001). If a Node Controller Configuration File for the transport system has not been
created, see Create and Save Node Controller Configuration Files on page 36.
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Overview

NOTE: The Node Controller Configuration File defines the parameters of the transport
system and is used by all node controllers in the transport system.

This chapter provides step-by-step procedures and examples for defining the Track Layout
File (track layout.ndx) for MagneMover® LITE™. The Track Layout File provides a

graphical representation of the transport system. The Track Layout File can then be used to
generate the Node Controller Configuration File. The graphical layout interface is available

for the MagneMover LITE system only.

Included in this chapter are:

. Graphical Editing of the track layout.

. Required track layout elements, including:

Motors and switches.

Nodes.

. Optional track layout elements, including:

Dimension lines.

Text.

Direction of forward motion.
Legs.

Sync option.

Air Cooled option.

High Payload option.
Precision Locators.

Vehicles.

. Generating files from the track layout, including:

Node Controller Configuration File.

PDF and bitmap graphic files.
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Track Layout

This section describes how to define the Track Layout File. The Track Layout File can be used
to generate the Node Controller Configuration File (node_ configuration.xml). The Track
Layout File is created and edited using the System Layout Pane in the MagneMotion

Configurator.
l. Run the MagneMotion Configurator. See Run the MagneMotion Configurator on
page 26 for details.

2. Expand the System Layout Pane.

3. Open the Track Layout File (track layout.ndx). See Edit an Existing Track Layout
File on page 33 for details.

The selected Track Layout File is displayed in the System Layout Pane, see Figure 3-1.

B MagneMeotion Configurator for MagneMover LITE - O *
File Edit  View Help
EonfmeEtomd L & QG H
onfiguration Tree C}E&P i ;:‘\F’ ;:J&EE;
4 Global Settings lcons&ndNames - ”'1':":":| " s , L 1 ‘G . L L ”
R E=d
b EtherNet/I? MM LITE Track Symbols &
3 HLC Control Group " wm
m—Daths Node: 1 Meter =
=
)‘ Nodes
® Node Controllers [r— @
025 Meter 90 Degree
Curve :
: Test Track
@ P Vehicle Type: Glide Single
Right
D gﬁmh i Vehicle Count: 20 @
< ]
Vehicles  Dimension = F g
Line i B b =
[ — | } 2
4 i
] < &
~
TextBox Forward
Direction
1751
& oA
Sync Box Leg ——
b
Precision : :
Locator
=

& MM LITE Track Symbols

0001]

Figure 3-1: System Layout Pane with Existing Track Layout

4. Create or edit the required features of the track layout.

A. Layout all motors and switches of the transport system as described in Place
Motors and Switches on page 48.

B. Specify the location and type of nodes being used as described in Locate and
Define the Nodes on page 52.

42 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



MM Lite Transport System Layout
Track Layout

5. Create or edit the optional features of the track layout.

A.

Specify the motors that use the LSM Sync Option as described in Sync Motor
Identification on page 49.

B. Specify the controllers and cables for the LSM Sync Option as described in
Place Sync Controllers on page 50.
C. Specify Air Cooled Motor Identification on page 51.
D. Specity High Payload Switch Identification on page 52.
E. Show the location of the Precision Locators as described in Locate the
Precision Locators on page 59.
F. Show the direction of forward motion as described in Identify Direction of
Forward Motion on page 59.
G. Show the number and type of vehicles as described in Define Vehicles on
page 60.
H. Show the location of Legs as described in Locate Legs on page 61.
L. Dimension the track layout as described in Dimension the Layout on page 63.
J. Add text to the track layout as described in Add Descriptive Text on page 64.
6. Generate files from the track layout as described in Generate Image Files on page 66.
7. Select Save NDX Layout for all changes on the File menu in the Configurator Menu
Bar.

Editing the Track Layout

The track layout can be edited at any time.

. Any symbol can be selected and repositioned at any time by selecting it and dragging
it to its new position. When repositioning motors, make sure that they snap into place.

. The properties for any symbol that has additional properties can be updated by
right-clicking on the symbol to reopen their properties dialog box.

Editing Functions

There are several editing functions available through the Layout Toolbar. See Layout Toolbar on
page 190 for details on all editing functions.
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Graphical Editing

The System Layout Pane, see Figure 3-2, provides a method for graphically configuring the
transport system layout. The pane is divided into three sections; the Layout Toolbar, Track
Symbols Area, and the Layout Area.

Layout Toolbar

Track Symbols Area

Layout Area

9 MagneMotion Confi for M

File Edit  View Help

4 Global Settings
£ EtherNet/IP
155 HLC Control Group
== Paths
* Nodes

@ Node Controllers
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His~rHyBBEE ‘&,@

lconsAndMames
MM LITE Track Symbols £

Node 1 Meter
= @
0.25 Meter 90 Degres
Curve
Left Switch Right
Switch
<
Vehicles  Dimension =]
Line
= =
TextBox  Forward
Direction
&7 —
Sync Box Leg 1]

Figure 3-2: MagneMotion Configurator — System Layout Pane
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Global Settings

Select Global Settings from the Layout Toolbar to open the Global Layout Settings dialog to
specify the type of motors and node controllers being used in the transport system layout.

These parameters are used to Automatically Create the Node Controller Configuration File on
page 55.

1. Select the appropriate motor type (Ethernet or Serial) for the MM Lite system. This
helps ensure that the correct motor types are populated in the configuration file.

2. Select NC Type for the node controllers used on the system. This helps ensure that the
appropriate quantity of nodes are automatically assigned to each node controller.

Global Layout Settings = m] x

Mator Type
% Ethernet
" Serial

NC Type
&' NC-E (Ethernet Only)
" NC-5 (8 Serial Ports)

DA D D

o
BB ORI 0 D i s e Rl

B G I
2

7

" NC-LITE (4 Serial Ports) o

r 2

Figure 3-3: MagneMotion Configurator — Global Layout Settings

Track Layout Guides

Track layout guides can be positioned in the Layout Area to aid in symbol positioning when
creating a large track layout. All symbols snap to the guides when they get close to the guide.
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changes

Figure 3-4: Layout Guides

. Guides can be positioned in the Layout Area by moving the cursor over one of the
rulers, which causes it to change to the Resize cursor (¢« or ). Click-and-hold the left
mouse button and drag the guide onto the Layout Area.

. Guides can be repositioned by placing the cursor over the guide, then click-and-hold
the left mouse button and drag the guide to its new position.

. Guides can be deleted by selecting the guide (the guide changes color) and then
pressing <Delete>.

Positioning Symbols

To locate a symbol in the Layout Area, use the scroll bars in the Track Symbols Area to
display the symbols. To drag a symbol, position the cursor over it then click-and-hold the left
mouse button and move the cursor with the symbol to the required location in the Layout
Area. For track layout symbols (motors, switches, and nodes), a red box indicates the position
where the symbols can join, see Figure 3-5. After the symbol is located appropriately, release
the mouse button.
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The background automatically expands to include the new symbol if necessary.

Symbol Connection
Point

Figure 3-5: Track Layout — Snapping Symbol Into Position

If the symbol snaps into location in the wrong orientation, drag it away from all other symbols
and rotate it by dragging the red handle that is displayed outside the shape. After a symbol is
positioned, it cannot be rotated until it is “‘unsnapped’ from any other symbols.

Figure 3-6: Track Layout — Repositioning Symbol
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Layout the Motors and Switches

This section describes how to define and place motors in the Layout Area. Motors are used to
move the vehicles on the transport system. A motor must be defined in the Track Layout File
for each motor in the transport system. See Define and Edit Motors and Vehicle Parameters
on page 91 for descriptions of all motor and switch types.

Place Motors and Switches

1. Drag straight, curve, and switch LSM symbols from the Track Symbols Area into the
Layout Area and position them as required. As the symbols are being positioned, they
orient and ‘snap’ together at the vehicle transport positions. The background
automatically expands to include the new symbol if necessary.

MagneMotion Configurator for MagneMover LITE
File Edit  View Help

Configuration Tree. SO QM «2rHREY RaTE.
4 Global Settings P e » 1

i

155 HLC Control Group. =

== pPaths a — |

* Nodes

® Node Controllers Rl | Mo

<
Vehicles  Dimension
Line
e <=
TextBox Forward
Direction
=7 —
Syne Box Leg |
- =i

Figure 3-7: Track Layout — Place Motors

2. Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all
changes to the Track Layout File.
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Define the LSM Sync Option Motors

Identify curve and straight motors where synchronization of vehicle movement on the motor
with an external mechanism for material processing or transfer is required. Synchronization is
not required if vehicles are stopped at predefined stations for material processing or transfer.

NOTE: Identifying motors as using the LSM Sync option is for reference only and does not
affect the track layout or any generated files. However, when this information is
included, it can be used to help develop a Bill of Materials for the system if
necessary.

Sync Motor Identification

1. Right-click on the motor that uses the Sync IT.

The Motor Type dialog is displayed, see Figure 3-8.

File Edit  View Help

Configuration Tree og:} &;QQ%;“”%;J&EQ;

4 Global Settings IconsAndNames O T [
& EtherNet/IP
15 HLC Control Group
= Paths
)" Nodes

B Node Controllers

MM LITE Track Symbols £

0.25 Meter 90 Degree

Motor Type

@ Motor Features
q

Left Switch
W SyncIT

I™ Air Cooled

Vehicles  Dim

= -

TextBox Forward
Direction

=7 —
Sync Box Leg

=

& MM LITE Track Symbols

[ ooy

Figure 3-8: Define Motors Using the LSM Sync Option

2. Select Sync It in the Motor Type dialog and select OK.
The motor is labeled ‘Sync’.
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Place Sync Controllers

One Sync IT controller is required for every three motors that use the sync option.

NOTE: Defining Sync IT controllers is for reference only and does not affect the track

layout or any generated files. However, when this information is included, it can be
used to help develop a Bill of Materials for the system if necessary.

Drag the Sync Box symbol from the Track Symbols Area into the Layout Area and

position it as required.

& toone

File Edit  View Help
Configuration Tree
4 Global Settings
& EtherNet/IP
= HLC Control Group
=== Paths

)- Nodes

® Node Controllers

The Sync Cable Count dialog is displayed, see Figure 3-9.
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MM LITE Track Symbols &

Sync Cable Count = m] X

Note: Cables are 2 meters long. limiting the possible
@ distance from the Sync Box to the Sync motors toa 1.5

4 meter radius. Longer distances require additional Sync
LEBER Boxles) and corresponding cable(s).

&+ Qne Cable

Vehicles D " Two Cables
" Three Cables

S

TextBox

Direction

Sync Box Leg

(-

.J MM LITE Track Symbols

-

0001]

Figure 3-9: Sync Cable Count Dialog Box

Select the quantity of cables running from the Sync IT controller to Sync motors in the

dialog box and select OK.

NOTE: The quantity of cables can be changed at any time by right-clicking on the
Sync Box symbol.

Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all

changes to the Track Layout File.
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Define the LSM Air Cooled Option Motors

Identify curve and straight motors where air cooling is required. Air cooling may be required
for sections of track where vehicles are indexing quickly or with heavy payloads. All air
cooled motors also have the LSM Sync option.

NOTE: Identifying motors as using the LSM Air Cooled option is for reference only and
does not affect the track layout or any generated files. However, when this
information is included, it can be used to help develop a Bill of Materials for the
system if necessary.

Air Cooled Motor Identification

1. Right-click on the motor that uses the LSM Air Cooled option.
The Motor Type dialog is displayed, see Figure 3-10.

C
File Edit  View Help
Configuration Tree og:} &;QQ%;“”%;J&EQ;

P

4 Global Settings lconsAndNames o H-HGG )
MM LITE Track Symbols £

&y EtherNet/IP

15 HLC Control Group
== Paths

)" Nodes

B Node Controllers

0.25 Meter 90 Degree
Motor Type
@ Motor Features
Left Switch
4
V¥ Air Cooled
Wehicles  Din
TextBox Forward
Direction

Sync Box Leg

=

:é MM LITE Track Symbols

[ ooy

Figure 3-10: Define Motors Using the LSM Air Cooled Option

2. Select Air Cooled in the Motor Type dialog and select OK.
The motor is labeled ‘Sync AC".

Define the LSM High Payload Option Switches

Identify the High Payload switches on the track. High Payload switches are required for
systems using Wheeled Vehicles (single or tandem).
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NOTE: Identifying motors that use the LSM High Payload option is required to generate the
correct configuration file, because the High Payload switches use a different motor

type. When this information is included, it is also used to help develop a Bill of
Materials for the system if necessary.

High Payload Switch Identification

1. Right-click on the switch that uses the LSM High Payload option.
The Switch Type dialog is displayed, see Figure 3-10.

=

File Edit  View Help

Configuration Tree Og:% &_G‘laﬁ_ﬁﬁﬁo@_"&ﬁ\’g_
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Figure 3-11: Define Switches Using the LSM High Payload Option

2. Select High Payload Switch in the Switch Type dialog and select OK.
The switch is labeled ‘HP .

Locate and Define the Nodes

Nodes are junctions that are defined as the beginning, end, or intersection of paths (strings of
motors). A node must be defined in the Track Layout File for each path junction. Every path
must begin at a node and those paths that connect to other paths must terminate at a node. See
Create and Edit Nodes on page 117 for descriptions of available node types.
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Manual Node Placement

A node symbol must be placed at the beginning of each path and at the end of paths that
require a node (such as a Terminus node) in the track layout.

1. Drag the node symbol onto the Layout Area and position it at the beginning or end of
a path, see Figure 3-12.

@ MagneMotion Configurator for MagneMover LITE
File Edit  View Help

- m] X
Conquption = DO AQAQH i« 2R EE  2asrHE.
4 Global Settings IconsAndNames = -1000 0
=2 o
IS8 HLC Control Group = =
== Paths N
* Nodes

@ Node Controllers

Figure 3-12: Define Nodes

The Node Type Selection dialog box, see Figure 3-13, is displayed when the mouse
button is released to position the node.
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MNode Type Selection = O X
[Simple] - Cancel
oK

led for systems containing serial motors.

Merge-Diverge
Gatewa: it the start of a path (e.g. a nondoop linear path) where there is no other connecting path and
where no vehicles enter or exit. A Simple Node is located at the upstream end of the path that it controls.

For systems utilizing serial motors, a Simple Node requires a single RS-422 connection from the upstream end of the first
mator on the path to the Node Contraller.

* The NC-LITE kit includes the reguired R5-422 cables for this node type

* (3) Ports on this NC remain available for connection to other nodes

+ Add (1) ME-DES Female (RS-422) cable to connect the path end to port 1 or 3 on that NC

+ Add (1) M2-DES Male (R5-422) cable to connect the path end to port 2 or 4 on that NC

+ Add (1) M&-M8 (R5-422) cable to connect the path end to a port on this NC

+ Add (1) M2-M8 (R5-422) cable to connect the path end to a port on that NC

Figure 3-13: Node Type Selection Dialog
2. Select the appropriate node from the Node Type Selection, see Figure 3-13.

3. For Serial motors, select the appropriate Port option, and select OK.

The letter in the node symbol is updated to show the node type. Port options are not
required for Ethernet motors.

4. Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all
changes to the Track Layout File.

Automatically Place Nodes

Automatically places Merge, Diverge, Merge-Diverge, Simple, and Terminus nodes based on
the manual placement of one Merge, Diverge, Relay, Simple, or upstream Terminus node (see
Locate and Define the Nodes on page 52).

NOTE: Automatic placement of the nodes requires that all track components (motors and
switches) are connected to each other, see Positioning Symbols on page 46.

1. Place a Merge, Diverge, Relay, Simple, or upstream Terminus node at the
appropriate location in the track layout (see Locate and Define the Nodes on page 52).

NOTE: When using a Simple or Terminus node as the starting point for automatic
node placement, they are assumed to be placed at the upstream end of the
path. Any automatically placed Simple nodes are assumed to be at the start
of a path. Any automatically placed Terminus nodes are assumed to be at the
end of a path.
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2. Place all Relay nodes at the appropriate locations on the track if Relay nodes are
desired.

NOTE: Relay nodes are not automatically placed as they are not always required for
the track layout. Manually placed Relay nodes are detected during automatic
placement.

3. Select the Merge, Diverge, Relay, Simple, or upstream Terminus node (see the
simplified representation in Figure 3-14).

600

Figure 3-14: Node Selected to Start Automatic Node Placement

4. Select Place the Nodes from the Layout Toolbar.

Merge, Diverge, Merge-Diverge, Simple, and Terminus nodes are automatically
placed in the track layout based on the position of switches and path ends (see the
simplified representation in Figure 3-15).

NOTE: Gateway nodes must be placed manually. Automatically assigned Terminus
and Simple nodes can be manually assigned as Gateway nodes if desired.

Figure 3-15: Nodes Placed Automatically

5. Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all
changes to the Track Layout File.

Automatically Create the Node Controller Configuration File

A preliminary Node Controller Configuration File can be automatically generated from the
completed track layout. After the Node Controller Configuration File is created, it must be
reviewed to make sure the correct number and type of node controllers are being used. Check
to make sure that the ports on the node controllers are assigned to the correct paths (if making
changes to the node controllers) and any additional settings are defined.

NOTE: Automatic creation of the Node Controller Configuration File requires that all track
components (motors and switches) are connected to each other, see Positioning
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Symbols on page 46. Confirm that any High Payload switches are indicated to help
ensure that proper motor types are used upon export.

Any components added to the track layout for reference only (SYNC IT controllers,
Precision Locators, Forward Direction, Vehicles, Legs, Dimension Lines, and Text
Boxes) are not added to the Node Controller Configuration File. However, when this
information is included, it can be used to help develop a Bill of Materials for the
system if necessary.

Make sure that no Node Controller Configuration File is open in the Configuration
Tree (see Transport System Configuration on page 69).

NOTE: Any configuration information in the Configuration Tree is automatically

deleted and replaced when the new Configuration is generated.

Select the beginning point of a path.
All Nodes Placed

A.

B.

In the track layout, make sure that all nodes are placed (see Locate and Define
the Nodes on page 52).

Select either a Merge, Diverge, Simple, or Terminus node for the starting
point for the automatic path generation (see the simplified representation in
Figure 3-16).

NOTE: When using a Simple or Terminus node as the starting point for
automatic configuration, they are assumed to be placed at the
upstream end of the path.

Figure 3-16: Node Selected to Start Automatic Configuration

One Node Placed

A.

Place a Merge, Diverge, Simple, or Terminus node at the appropriate location
in the track layout (see Locate and Define the Nodes on page 52).

NOTE: When using a Simple or Terminus node as the starting point for
automatic node placement and configuration, they are assumed to be
placed at the upstream end of the path.
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B. Select the node (see the simplified representation in Figure 3-17).

Figure 3-17: Node Placed and Selected to Start Automatic Node Placement

Select Walk the Paths from the Layout Toolbar.

Any existing elements and settings in the Configuration Tree are cleared. Nodes (if
starting with only one node) and path indicators are added to the track layout, see
Figure 3-18. Paths with motors, nodes, and node controllers are added to the
Configuration Tree.

&2 MagneMotion Configurator for MagneMover LITE - m] *
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z ; 9 ; ; : S =i
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Figure 3-18: Track Layout Showing Path Indicators

Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all
changes to the Track Layout File.

Save all changes to the Node Controller Configuration File by selecting Save XML
Config on the File menu in the Configurator Menu Bar (see Create and Save Node
Controller Configuration Files on page 36).
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6.

See Edit Existing Node Controller Configuration Files on page 38 and Transport
System Configuration on page 69 to edit the Node Controller Configuration File.

NOTE: Edit the Node Controller Configuration File through the Configuration Tree
(see Transport System Configuration on page 69) to make sure that any
automatically placed nodes are defined correctly. Also, verify the correct
number and type of node controllers are being used and the ports on the node
controllers are assigned correctly. Define any stations, single vehicle areas,
simulated vehicles, E-Stops, and interlocks. Additionally, reference names
can be assigned to paths, nodes, and node controllers.

Selecting a path in the Configuration Tree highlights the path in the Layout
Area. Selecting a motor in the Configuration Tree highlights the motor in the
Layout Area. Selecting a motor in the Layout Area highlights the motor in
the Configuration Tree.

Clear Path Indications

If changes are made to the track layout, it is necessary to clear the path indicators that were
previously added by Walking the Paths.

1.

Select Clear Path Indicators from the Layout Toolbar.

The path indicators are removed from the track layout. Any information in the
Configuration Tree (paths with motors, nodes, and node controllers, and so on) is not
changed.

Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all
changes to the Track Layout File.
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Figure 3-19: Clear Path Indicators
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Identify Direction of Forward Motion

Use the Forward Direction symbol to provide a visual identification of the direction of
forward movement after all motors and switches are positioned.

NOTE: Showing the direction of motion is for reference only and does not affect the track
layout or any generated files. The actual direction of forward motion is determined
by the placement of Merge, Diverge, Simple, or Terminus nodes.

1. Drag the Forward Direction symbol onto the Layout Area, position it next to a
section of motors in the track layout, and rotate it by dragging the red handle, see
Figure 3-20.
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Figure 3-20: Identify Direction of Forward Motion

2. Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all
changes to the Track Layout File.

Locate the Precision Locators

This section describes how to define the Precision Locators in the Layout Area. The Precision
Locator provides a method to secure a pallet that is mounted to an MM Lite vehicle to a
specific location. The standard motor and rail configuration must be used when using this
option.
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NOTE: Defining the Precision Locators is for reference only and does not affect the track
layout or any generated files. However, when this information is included, it can be
used to help develop a Bill of Materials for the system if necessary.

1. Drag the Precision Locator symbol onto the Layout Area and release the mouse
buton.

Precision Locator (Pinning) ... - O O
g] Device Selection

Left Switch ' 1-Up Single Vehicles  1-Up Tandem Vehicles

" 2-Up Single Vehicles i

" 3-Up Single Vehicles
" 4-Up Single Vehicles

- @

0.25 Meter 90 Degree

Vehicles D
Accessories

] I™ Actuation Sensors

= oc_||

& 2 ==m

Sync Box Leg

Precision
Locator

Figure 3-21: Define Precision Locator Locations
The Precision Locator (pinning) device dialog box, see Figure 3-21, is displayed.

. Select Cancel to close the dialog box without changing the current selections.
Select OK to accept any changes.

. In the section Device Selection, select 1-Up through 4-Up single or 1-up
tandem vehicles to specify if the quantity of Precision Locators mounted to
the same stand, the default is 1-Up.

. In the section Accessories, select Actuation Sensions to specify if the
Precision Locator is supplied with actuation sensors, the default is No.

The Precision Locator is labeled ‘S’ if it is supplied with sensors.

. After the dialog box is closed, right-click on the Precision Locator to redisplay
the dialog box.
2. Rotate and position the Precision Locator symbol as required.
3. Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all

changes to the Track Layout File.

Define Vehicles

This section describes how to define the vehicles in the Layout Area. Vehicles are the moving
element in a transport system. The vehicle consists of a platform that carries the payload and a
passive magnet array that interacts with the motors to provide the necessary propulsion and
position sensing.
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NOTE: Identifying the quantity and type of vehicles is for reference only and does not affect
the track layout or any generated files. However, when this information is included,
it can be used to help develop a Bill of Materials for the system if necessary.

l. Drag the Vehicles symbol onto the Layout Area.
When the mouse button is released, the Vehicle Count dialog box, see Figure 3-22, is
displayed.

2. Enter the Number of Vehicles/Kits and Vehicle Type that are required in the transport

system, and select OK.

NOTE: Only one vehicle family (Glide, Wheeled, Precision Rail, Precision Locator)
and only one vehicle type from that family (single, tandem) can be used at a
time on a transport system. If using disjointed tracks, you can have multiple
vehicle types in the track layout. Repeat Step 1 and Step 2 to add additional
vehicles into the disjointed tracks.

=

File Edit  View Help

Configuration Tree ag:% &=Q®‘ﬁ:ﬁﬁ‘§o[§:\f&g\,g=
4 Global Settings lconsAndNames - H'm'ﬂ'ﬂ | . r ! |ﬂ L 1 .
& EtherNet/IP
= HLC Control Group

MM LITE Track Symbols &

- Daths Node 1 Meter
)- Nodes
& Node Controllers = @ : H .
025 blegey | VERicle Count - O X —
Vetacks e le Type: Glide Single
: @ Q
g} Glide Precision Rail Vehicle Count: 1
* Single " Single o
Left Switch " Tandem (" Tandem i
Precision Locator Wheeled i
= " Single " Single (Up to 2.5kg) _:I 4 .
Vehicles £ Fondem £ Tandem (Upto 10kg) | |+ [ B

€Kit (Vehicle + Bushings)

-

TextBox Number of Vehicles;
g Cancel oK

SyncBox  Leg | \ "H
= 7 i

Precision
Locator

Ré MM LITE Track Symbols

0]

Figure 3-22: Define Vehicle Type and Quantity

3. Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all
changes to the Track Layout File.

Locate Legs

This section describes how to define the locations for the Legs in the Layout Area. Legs
should be located every two motor joints or 1.5 meters (4.92 ft), whichever is less
(Figure 3-23 shows a typical leg installation for a small system). Use tighter leg spacing as
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required by the system. Use spanning Legs that support multiple parallel motors where
possible (see Figure 3-23) since they increase system stability.

NOTE: Defining Legs is for reference only and does not affect the track layout or any
generated files. However, when this information is included, it can be used to help
develop a Bill of Materials for the system if necessary.

1. Drag the Leg symbol onto the Layout Area. Position the symbol at the appropriate
location in the track layout and rotate it by dragging the red handle.
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Figure 3-23: Leg Type Dialogue Box

2. Right-click on the Leg and select the Leg Type that is needed at that location, see
Figure 3-23.
3. Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all

changes to the Track Layout File.
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Dimension the Layout

This section describes how to dimension the track or other elements of the Layout Area.

NOTE: Dimensioning the transport system layout is for reference only and does not affect

1.

2.

3.

the track layout or any generated files.

Drag the Dimension Line symbol onto the Layout Area if dimensioning is required.

Drag the handle at each end of the line to position it (zoom in on the Layout Area to
make sure that the handle is positioned correctly).
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== Paths “h\‘
P= Nodes B e
® Node Controllers Node 1 Meter

= @

0.25Meter 90 Degree
Curv,

d b

Left Switch Right
Swifch
S |
Wehicles  Dimension
Line
= <

TextBox Forward
Direction

&P 2 —mm

Sync Box Leg

(- -

é MM LITE Track Symbols

RS Q. QQH. «~2HRBEF. R AHY.

H—M-ﬂ-ﬂ )

. [ ‘

G|

9

0001]

Vehicle Type: Glide Single

Wehicle Count: 20

4954 pam
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Figure 3-24: Dimensioning the Track Layout

Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all

changes to the Track Layout File.
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Add Descriptive Text

This section describes how to add and format text in the Layout Area.

NOTE: Adding descriptive text is for reference only and does not affect the track layout or
any generated files.

1. Drag the Text Box symbol onto the Layout Area to add descriptive text. Position the
Text Box at the appropriate location in the Layout Area and rotate it by dragging the

red handle.

Configuration Tree

File Edit  View Help

E MagneMeotion Cenfigurator for MagneMover LITE

4 Global Settings
& EtherNet 1P
I5s HLC Control Group
== Paths
* Nodes

® Node Contrallers

L3O AQQH. «~2BEY 24 HH

| lconsAndMames

025 Meter 90 Degree
Curve

Left Switch Right
Switch

<

Vehicles  Dimension
ine

[~

MM LITE Track Symbols &

-

000 |

| Vehicle Type: Glide Single |

Enter your te:

hefe.

Vehicle Count: 20

i

Figure 3-25: Adding Text to the Track Layout

2. Double-click the Text Box to enter or edit the text.
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3.

4,

Right-click on the Text Box to open the Text Style Editor, see Figure 3-26, and
change the text properties as desired then select OK.

Text Style Editor x
Preview:
Position | Fil Style | Shadow Style | Border St 4 ¥
MName: Arial -
Size: 5000 2 | Point -
Style
lralie Bold
Strikacut Underline
Formatting
Text format: Simple i
+| Replace tabs with spaces
Tab size in spaces: 3 =
| Allow \word Break
oK
Cancel

Figure 3-26: Text Style Editor

Select Save NDX Layout on the File menu in the Configurator Menu Bar to save all
changes to the Track Layout File.
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Generate Image Files

Different images files can be created from the System Layout Pane. These include PDF
(vector image), BMP (bit-mapped image), and graphic files.

NOTE: Select Toggle Grid Lines in the Layout Toolbar to remove the grid lines from the
image before export if desired.

Create PDF Files

A PDF file of the graphical track layout can be created as a reference document. The PDF is
Version 1.4 (compatible with Acrobat 5.x and later). The track layout image in the PDF is a
vector image, which allows editing in applications such as Adobe® Illustrator.

1. Select Create PDF File using File > Export menu in the Configurator Menu Bar.
The PDF Exporter is displayed, see Figure 3-27.
PDF Exporter b4
Page Setup (in points)
Page Size: | Lefter -
Width: |612 : Height: |752 s
Margins
Left: |10 = Top: |10 =
Right: |10 = Bottom: |10 £
Layout
Layout: | Fit To Pages -
Zoom % 100 &
Page Columns: |1 2
Page Rows: |1 =
| Compress contents
Save Ta File...
Close

Figure 3-27: PDF Exporter Dialog Box

2. Accept the defaults or change the options for the PDF file if desired and select Save To
File....

The Save As dialog box is displayed.
3. Browse to the appropriate location to save the file.
4. For File name, enter an appropriate descriptive name, and select Save.

5. Close the PDF Exporter dialog box by selecting Close.
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Create Bitmap Image Files

A bitmap image file of the graphical track layout can be created for use in system
documentation. The track layout image is saved in BMP format, which is a bit-mapped image.
This format allows editing in applications such as Adobe® Photoshop.

1. Select Create Image File using File > Export menu in the Configurator Menu Bar.

The bitmap image is created and saved in the same folder as the Track Layout File and
the alert, see Figure 3-28, is displayed.

Bitmap (BMP) image file ‘C:\Users\Documents'Enginesring WM LITETracks\
Sample bmp’ created

Figure 3-28: BMP Creation Alert

2. Select OK to close the message.
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Overview

This chapter provides step-by-step procedures and examples for manually defining or editing
each section of the Node Controller Configuration File for transport systems using the
MagneMotion® Configurator. The Node Controller Configuration File defines the parameters
of the transport system and is used by all node controllers in the transport system. The Node
Controller Configuration File is also used to create the Track File, which is used by the
NCHost TCP Interface Utility to provide a graphical representation of the transport system to
monitor the transport system.

NOTE: The Node Controller Configuration File must be uploaded to all node controllers in

the transport system each time changes are made to it.

Included in this chapter are:

Configuration Tree overview.

Advanced Parameters

European Number Formatting

View and Edit Functions, including:

Copy, Add, and Delete Configuration Settings.

Configuration settings, including:

Global Settings.
EtherNet/IP" .

HLC Control Group.
Nodes.

Node Controllers.

Paths, Motors, Stations, Single Vehicle Areas, Simulated Vehicles, E-Stops,
and Interlocks.

Optional configuration settings, including:

Control Loop Parameters.
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Configuration Tree

The Configuration Tree that is displayed on the left side of the MagneMotion Configurator

provides categories for each type of component in the transport system. Each category can be
expanded to display the individual elements of that component type. The parameters for each
element, and those categories that do not have elements, can be displayed on the right side of
the Configurator by selecting the element, or category, in the Configuration Tree.

Table 4-1 provides an overview of the Configuration Tree and identifies those categories and
elements that have Property pages that are associated with them. Options that are not currently

supported are not listed in the table.

Table 4-1: Configuration Tree Overview

Configuration Tree Description Parameters Page
Node Configuration (Global Settings) Category Y 75
EtherNet/IP Category Y 78
HLC Control Group Category Y 80
Paths Category 87
Path n Element Y
Motors Category 91
Motor Defaults Element Y
Motor n Element Y
Stations Category 165
Station n Element Y
Single Vehicle Areas Category 169
Single Vehicle Area n Element Y
Simulated Vehicles Category 72
Simulated Vehicle n Element Y
Nodes Category 117
Node n Element Y
Node Controllers Category 160
Node Controller n Element Y
All Stations Category 168
Station n Element Y
NOTICE Fields containing invalid or improperly formatted values

are outlined in red. If you hover over an invalid field, the
error message appears.
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For all sections, the Advanced Parameters are only visible when the Advanced Parameters
pane is expanded. To expand the Advanced Parameters pane, select the down arrow in the
Advanced Parameters title bar. To collapse the Advanced Parameters, select the up arrow in
the Advanced Parameters title bar.

NOTE: QuickStick® and QuickStick HT motor families use different Advanced Parameters
than MM Lite™. The configurator only shows parameters that are available for the
active system configuration.

1. Update the advanced parameter settings as required for the path (see Advanced
Parameters on page 243 for detailed descriptions of all parameters).

2. To access the advanced motor settings, expand the Advanced Parameters dialogue
box within the Configuration Properties Pane.

The Motor Details page that is displayed in the Configuration Settings Pane is
updated with the advanced parameters, see Figure 4-1.

& MagneMotion Configurator for MML - m] X
File Edit View Help

fontpanonlice @ Vehicle Length for Motor 1 on Path 1
4 Global Settings

&% EtherNet/IP

= HLC Control Group

4 w= Paths

Vehicle Length: | 042 meters  Physical length of the vehicle measured from end to end

Motor Parameters for Path 1 Motor #2

4 = Path 1 Motor Type: ML_G4_ENET_1000 e
“ “ It Acceleration Limit: 2 m/s* Limited by motor thrust constant, electric current, and vehicle mass
Q Motor Defaults
Q Motor 1 Velacity Limit: 2 m/s Maximum vehicle speed of vehicle travelling over this motor
Mot
“ Motor 2 Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag
)- Nodes Arrival Velocity Tolerance: | 0.01 m/s Velacity tolerance window for setting the arrival flag

® Node Controllers

@ Keepout Areas

Keepout Area: An area of 2 motor that a vehicle cannot enter unless it has permission to move past.

For motion downstream, defined from this start location through the end of the

No Move Permission After: 5 meters tor

oMo P e Beroretl] -1 e fﬁe’- :Z::: upstream, defined from this start location through the beginning of
@ Advanced Parameters

Integrator Always On The PID integrator (Ki} is always on

Integrator Velocity Threshold: 0.1 m/fs Velacity above which the PID integrator is disabled

Integrator Distance Threshold: -1 meters Pasition tolerance to disable PID integrator (-1.0 is always on)

Thrust Constant: 8 N/&/cycle  Thrust constant in Newtons per Amps per cycle of magnet array

Constant Thrust: 0 N Constant thrust applied to vehicle (for sloped system)

Drag Compensation Thrust: 0 N Set this to compensate for friction in the control loop

Thrust Limit: 100 % Limit thrust for smoother motion (50-100%)

@ MML Advanced Parameters

Control Off Pasition Tolerance: meters  Position tolerance window to disable control thrust

Downstream Gap: meters  Physical Gap after the moter downstream end

)
0
Forward Drive Phase %: 0 Increase % to add downward force for forward moves
Backward Drive Phase %: ] Increase % to add downward force for backward moves

Figure 4-1: Example Motor Details Page with Advanced Parameters

3. Select Save XML Config on the File menu in the Configurator Menu Bar.
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European Number Formatting

This section describes how to show/hide European Number Formatting for the display and
entry of numbers in all pages.

The US number format uses a point as the decimal mark in a number and a comma as the
delimiter between groups. The European number format uses a comma as the decimal mark in
a number and a point as the delimiter between groups. See Figure 4-2 for examples of both
number formats where the number displayed is one thousand.

1,000.00 1.000,00
US Formatting EU Formatting

Figure 4-2: Number Formatting Conventions

NOTE: The use of group separators is optional when using either style of number
formatting.

Show European Number Formatting

1. Enable the European Number Formatting option by selecting the European
Number Formatting option in the View menu in the Configurator Menu Bar.

A check mark is displayed before the European Number Formatting, see Figure 4-3,
to indicate it is selected and all current values are reformatted, see Figure 4-2.

&1 MagneMotion Configurator for MML - m] X
File  Edit Help
Canfiguratic Show Per Motor Control Loop Parameters
4 Global Setf Show Stations
& Ethd Show Single Vehicle Areas Name to identify this configuration (64 character limit)
S HIC Show Simulated Vehicles 2 m/s System-wide velocity limit enforced by HLC
— :Jath'| L | European Number Formatting 2 m System-wide acceleration limit enforced by HLC
N
)‘- \IOZES’ il Terminus Velocity: 05 m Default for a vehicle entering a terminus when not under an order
Mode Controllers
S 5 z efault acceleration for a vehicle entering a terminus when not under
Terminus Acceleration: 1 mys 2] Sation bict it g < 2
i ) an order
Aot aes 001 e Max .dwstan(ei\{e\oc\ty of a vehicle from it's destination to be
considered arrived
Arrival Velocity Tolerance: 0,02 m/s Max velocity of a vehicle to be considered not moving and arrived
TCP Host Disconnect Action: Suspend = Preferred action for all paths when Host TCP interface disconnects

Action taken by an NC when its communication link with the HLC is

HLC To NC Link Disconnect Action: | Suspend lost

[] Obstructed Status Notification Send a vehicle status whenever a vehicle's obstructed status changes
[[] Send Node Status Asynchronoushy Send node status to the host asynchronously
[] Terminus Entry Clear Enable Used to enable or disable suppart for the terminus entry clear bit
Enable TCP Control Port Indefinitely Used to enable or disable the TCP Control Port at boot time
o = = Provides a window of access at boot time before the TCP Control
CP Control Port Timeout: 0 minutes L
Port is disabled

(%) MML Global Settings

Figure 4-3: European Number Formatting Option Selected
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View and Edit Functions

There are several functions available through the View menu in the Configurator Menu Bar at
the top of the MagneMotion Configurator window that can be selected at any time. See
Configurator Menus on page 197 for available functions.

There are several editing functions available through the Edit menu in the Configurator Menu
Bar at the top of the MagneMotion Configurator window. These functions are also available
through the context-sensitive shortcut menus that are displayed by right-clicking on the
categories and elements in the Configuration Tree.

Copy Configuration Settings

Configuration information can be copied from any element and pasted into another element of
the same type. It is not necessary for the elements to be on the same path, but they must be in
the same Node Controller Configuration File. The values of all parameters are copied. Motor
configuration information can also be copied from the Motor Defaults, and pasted into any
motor or the Motor Defaults on another path.

NOTE: When a copy operation is performed, the source element is preserved in the
Configuration Tree.

Cutting configuration information copies the information from the selected element,
temporarily stores it, and then deletes the element from the Configuration Tree. The
stored information can then be pasted into the target element (the same as a copy
operation).

If the copy operation creates a duplicate ID number (nodes, node controllers, stations) or if a
duplicate ID number is manually entered, an alert similar to the one shown in Figure 4-4 is
displayed. Change the ID number of the element to a number that is not being used.

Duplicate Node ID X

|' v ) Node ID: 1 s already in use! Please choose a unique ID for this
‘@& node.

Figure 4-4: Duplicate ID Alert
l. Expand the element list in the Configuration Tree by selecting the symbol in front of
the category or double-clicking the category name.

The element list is expanded and displayed below the category in the Configuration
Tree.
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2.

Right-click on the element to be copied and select Copy... from the shortcut menu. Or,
select the element to be copied and select Copy on the Edit menu in the Configurator
Menu Bar.

The parameters of the selected element are copied to an internal clipboard.

Right-click on the element to be updated and select Paste... from the shortcut menu.
Or, select the element to be updated and select Paste on the Edit menu in the
Configurator Menu Bar.

The copied parameters are pasted from the internal clipboard into the selected
element.

Select Save XML Config on the File menu in the Configurator Menu Bar to save all
changes to the Node Controller Configuration File.

Add Configuration Elements

Additional elements can be added to any category in several ways. The typical method is to
add the new element to the end of the list of existing elements by right-clicking on the
category and selecting Add To End.... However, new elements can be added anywhere in the
list of elements by right-clicking on an existing element and selecting either Insert Before...

or Insert After....

Table 4-1: Menu Definitions and Short-cut Keys

Menu Action Short-cut

File New XML Config Ctrl+N
Open XML Config (trl+0
Save XML Config Ctrl+S

Edit Insert Before Ctrl+Shift+|
Insert After Cerl+l
Add to End Ctr+E
Cut Ctrl+X
Copy (trl+C
Paste Ctrl+V
Delete Del (Delete)

l. Expand the element list in the Configuration Tree by selecting the symbol in front of

the category or double-clicking the category name.

The element list is expanded and displayed below the category in the Configuration

Tree.
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Right-click on the element in the list where the insertion is going to be and select
either Insert Before... or Insert After... from the shortcut menu. Or, select the element
where the insertion is needed, then select either Insert Before... or Insert After... on
the Edit menu in the Configurator Menu Bar.

A new, unconfigured, element is added to the element list before or after the selected
element depending on the menu selection and numbered with the next available
element number in the sequence for that element.

When a new motor is inserted, the motor list is automatically renumbered, and the
path length is updated to include the new motor.

When a new station is inserted, the station list is renumbered.
Configure the new element as required.

Select Save XML Config on the File menu in the Configurator Menu Bar to save all
changes to the Node Controller Configuration File.

Delete Configuration Elements

Extra elements can be deleted at any time by right-clicking on them in the Configuration Tree
and selecting Delete.

1.

Expand the element list in the Configuration Tree by selecting the symbol in front of
the category or double-clicking the category name.

The element list is expanded and displayed below the category in the Configuration
Tree.

Right-click on the element to be deleted and select Delete from the shortcut menu. Or,
select the element to be deleted and select Delete on the Edit menu in the Configurator
Menu Bar.

The selected element is deleted from the element list.

Select Save XML Config on the File menu in the Configurator Menu Bar to save all
changes to the Node Controller Configuration File.

Configure Global Settings

This section describes how to set the Global Settings in the Node Controller Configuration
File. Global Settings control how all vehicles behave when moving through the transport
system, how the transport system reacts to loss of communication, and startup conditions. The
Global Settings that are specified, are used for all paths, motors, and nodes throughout the
system, unless override values are defined for specific path, motor, or node elements.
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In the Configuration Tree, select Global Settings.

The Global Settings page, see Figure 4-5...Figure 4-8, is displayed in the
Configuration Settings Pane.

Update the global settings for the transport system as required (see Global Settings on
page 201 for detailed descriptions of all parameters).

To access the advanced global settings, expand the Advanced Parameters dialogue
box within the Configuration Settings Pane.

The Global Settings page that is displayed in the Configuration Settings Pane is
updated with the advanced parameters, see Figure 4-5...Figure 4-8.

Update the advanced global settings for the transport system as required (see Global
Settings on page 201 for detailed descriptions of all parameters).

Select Save XML Config on the File menu in the Configurator Menu Bar.

& MagneMotion Configurator for MML - [m] x
File Edit View Help

Configuration Tree Al S

Pl Giobal Settings

Configuration Name: Name to identify this configuration (64 character limit]
&, EtherNet/IP 2 12 4 ¢ )
15 HLC Control Group Velocity Limit: 2 m/s System-wide velocity limit enforced by HLC
== Paths Acceleration Limit: 2 m/s* System-wide acceleration limit enforced by HLC
Nodes
)- Terminus Velocity: 05 m/s Default for a vehicle entering a terminus when not under an order
@ Node Controllers K )
o Default acceleration for a vehicle entering a terminus when not under
Terminus Acceleration: 1 m/s’
an order
Arival Position Tolerance: 001 meters Max _d\s|an:e/ve\atity of a vehicle from it's destination to be
considered arrived
Arrival Velocity Tolerance: 0.02 m/s Max velocity of a vehicle to be considered not moving and arrived
TCP Host Disconnect Action: Suspend . Preferred action for all paths when Host TCP interface disconnects

Action taken by an NC when its communication link with the HLC is

HLC To NC Link Disconnect Action: Suspend bl st

[T] Obstructed Status Notification Send a vehicle status whenever a vehicle's obstructed status changes
[] Send Node Status Asynchronously Send node status to the host asynchronously

[[] Terminus Entry Clear Enable Used to enable or disable support for the terminus entry clear bit
Enable TCP Control Port Indefinitely Used to enable or disable the TCP Control Port at boot time

TCP Control Port Timeout: 0 wiitnres in;\‘zswgslse: window of access at boot time before the TCP Control Port

@ MML Global Settings

[] Stop Moving Suspect Vehicles I a vehicle is manually moved out of position, stop moving the vehicle

@ Advanced Parameters

Min Vehicle ID: 1 Minimum vehicle |D assigned during startup

Max Vehicle ID: | 65535 Maximum vehicle ID assigned during startup

Figure 4-5: Global Settings Page with Advanced Parameters (MM Lite™)

76

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



Transport System Configuration
Configure Global Settings

§ MagneMotion Configurator for Q5100
File Edit View Help

Configuration Tree

4
£ EtherNet/IP
I3 HLC Control Group
== Paths

* Nodes

R Node Controllers

Global Settings

Configuration Name: Name to identify this configuration (64 character limit)

Velocity Limit: 25 m/s System-wide velocity limit enforced by HLC

Acceleration Limit: 5 m/s* System-wide acceleration limit enforced by HLC

Terminus Velocity: 05 m/s Default for a vehicle entering a terminus when not under an order

- - Default acceleration for a vehicle entering a terminus when not under

Terminus Acceleration: 1 m/s
an order

il Positon Toleanos 001 o Max}:l\s!ance/ve\uclty of a vehicle from it's destination to be
considered arrived

Arrival Velocity Tolerance: 0.02 m/s Max velocity of a vehicle to be considered not moving and arrived

TCP Host Disconnect Action: Suspend o Preferred action for all paths when Host TCP interface disconnects

Action taken by an NC when its communication link with the HLC is

HLC To NC Link Disconnect Action: Suspend . b

[[] Obstructed Status Notification Send a vehicle status whenever a vehicle's obstructed status changes

[T] Send Node Status Asynchronously Send node status to the host asynchronously
[C] Terminus Entry Clear Enable Used to enable or disable support for the terminus entry clear bit
Enable TCP Control Port Indefinitely Used to enable or disable the TCP Control Port at boot time

Provides a window of access at boot time before the TCP Control Port

TCP Control Port Timeout: 0 minutes AT

@ Advanced Parameters.
Min Vehicle 1D: 1 Minimum vehicle |D assigned during startup

Max Vehicle ID: | 65535 Maximum vehicle ID assigned during startup

Figure 4-6: Global Settings Page with Advanced Parameters (QuickStick)

\“. MagneMotion Configurator for QSHT
File Edit View Help

Configuration Tree

MY Global Settings
£ EtherNet/IP
& HLC Control Group
== Paths

) Nodes

® Node Controllers

Global Settings

Configuration Name: Name to identify this configuration (64 character limit)

Velocity Limit: 25 m/fs System-wide velocity limit enforced by HLC
Acceleration Limit: 5 m/s? System-wide acceleration limit enforced by HLC
Terminus Velocity: 05 m/s Default for a vehicle entering a terminus when not under an order
N o Default acceleration for a vehicle entering a terminus when not under
Terminus Acceleration: 1 m/s
an order
. Max distance/velocity of a vehicle from it's destination to be
Arrival Position Tolerance: 0.01 meters = / y
considered arrived
Arrival Velocity Tolerance: 0.02 m/s Manx velocity of a vehicle to be considered not moving and arrived

TCP Host Disconnect Action: Suspend o Preferred action for all paths when Host TCP interface disconnects

Action taken by an NC when its communication link with the HLC is

HLC To NC Link Disconnect Action: Suspend N Jost

[C] Obstructed Status Notification Send a vehicle status whenever a vehicle's obstructed status changes

[[] Send Node Status Asynchronously Send node status to the host asynchronously
[1 Terminus Entry Clear Enable Used to enable or disable support for the terminus entry clear bit
Enable TCP Control Port Indefinitely Used to enable or disable the TCP Control Port at boot time

Pravides a window of access at boot time before the TCP Control Port

TCP Control Port Timeout: 0 minutes T

() QSHT 5700 Global Settings

Add or remove Propulsion Power Supplies:
Add PS Remove Last PS

| ID Type Name ‘

@ Advanced Parameters
Min Vehicle 1D: 1 Minimum vehicle |D assigned during startup

Max Vehicle ID: | 65535 Maximum vehicle ID assigned during startup

Figure 4-7: Global Settings Page with Advanced Parameters (OSHT)
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Set EtherNet/IP Settings

This section describes how to set the EtherNet/IP settings in the Node Controller
Configuration File. EtherNet/IP is only used when the host controller, typically a

ControlLogix® controller, is communicating with the transport system using the EtherNet/IP
interface. If TCP/IP is being used for communication between the host controller and the HLC

for the transport system, do not enable or change the EtherNet/IP settings. See EtherNet/IP
Settings on page 208 for parameter descriptions.

1. In the Configuration Tree, select EtherNet/IP.

The EtherNet/IP Settings page, see Figure 4-8, is displayed in the Configuration

Settings Pane.

g\ MagneMotion Configurator for MML
File Edit View Help

Configuration Tree

4 Global Settings

I3 HLC Control Group
== Paths

)- Nodes

R Node Controllers

EtherNet/IP Host Controller Settings

Use an EtherNet/IP Controller for Host Control

Controller IP Address: 192.168.0.100
Controller CPU Slot: 0
Max Vehicle 1D: 64

Vehicle Records/Status Period 32

Send Vehicle Status Period: 100
Tag Request Retry Timeout: 250
Host Disconnect Action: None
Enable NC Remote Management
Enable Extended HLC Status

Enable Extended NC Status

Enable Vehicle Commands

Enable Digital I/O Commands

Use Extended Vehicle Status

Enable System Monitoring

ooooooon

Enable Traffic Lights

Maximum Traffic Light ID: 128

IP Address of the controller
Slot in the backplane containing the controller CPU module

Maximum Vehicle ID the HLC will report vehicle status for in controller memary

Number of vehicle records to update in controller memory each time the HLC
pushes vehicle status

s How often to push vehicle records into controller memory

s Time the HLC should wait for the controller to acknowledge a tag operation

Preferred action for all paths when the controller interface disconnects

Push NC Remote Management response tags to controller memory

Push Extended High Level Controller (HLC) Status tags to controller memory
Push Extended Node Controller (NC) Status tags to controller memory

Push Vehicle Command response tags to controller memory

Enable Digital |/O commands from the controller to the HLC

Use Extended Vehicle Status tag instead of Standard Vehicle Status tag
Enable collection of transport system component metrics

Push Traffic Light data from the HLC to controller memory

Maximum number of Traffic Lights to accommedate in controller memory

Figure 4-8: EtherNet/IP Host Controller Settings for MagneMover Lite

78 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023




Transport System Configuration
Set EtherNet/IP Settings

ﬁ\‘." MagneMotion Configurator for Q5100

File Edit View Help

Configuration Tree

4 Global Settings
T2 HLC Control Group
== Paths
)- Nodes

® Node Controllers

EtherNet/IP Host Controller Settings

Use an EtherNet/IP Controller for Host Control

Controller IP Address: 192.168.0.100
Controller CPU Slot: 0
Max Vehicle ID: 64

Vehicle Records/Status Period: 32

Send Vehicle Status Period: 100 ms
Tag Request Retry Timeout: 250 ms
Host Disconnect Action: None bt
Enable NC Remote Management

Enable Extended HLC Status

Enable Extended NC Status

U

O

U

[C] Enable Vehicle Commands
[] Enable Digital /O Commands
[[] Use Extended Vehicle Status
[] Enable System Monitoring
[ Enable Traffic Lights

Maximum Traffic Light ID: 128

IP Address of the controller
Slot in the backplane containing the controller CPU module

Maximum Vehicle 1D the HLC will report vehicle status for in controller memory

Number of vehicle records to update in controller memory each time the HLC
pushes vehicle status

How often to push vehicle records into controller memory

Time the HLC should wait for the controller to acknowledge a tag operation
Preferred action for all paths when the controller interface disconnects
Push NC Remote Management response tags to controller memory

Push Extended High Level Controller (HLC) Status tags to controller memory
Push Extended Node Controller (NC) Status tags to controller memory
Push Vehicle Command response tags to controller memory

Enable Digital I/O commands from the controller to the HLC

Use Extended Vehicle Status tag instead of Standard Vehicle Status tag
Enable collection of transport system component metrics

Push Traffic Light data from the HLC to controller memory

Maximum number of Traffic Lights to accommodate in controller memory

Figure 4-9: EtherNet/IP Host Controller Settings for QuickStick

§E MagneMotion Configurator for QSHT

File Edit View Help

Configuration Tree

4 Global Settings

IS HLC Control Group
== Paths

)‘ Nodes

@ Node Controllers

EtherNet/IP Host Controller Settings

Use an EtherNet/IP Controller for Host Contral

Controller IP Address: 192.168.0.100
Controller CPU Slot: 0
Max Vehicle ID: 64

Vehicle Records/Status Period: | 32

Send Vehicle Status Period: 100 ms
Tag Request Retry Timeout: 250 ms
Host Disconnect Action: None i
Enable NC Remote Management

Enable Extended HLC Status
Enable Extended NC Status

Enable Digital /O Commands
Use Extended Vehicle Status
Enable System Monitoring

O
0
O
[] Enable Vehicle Commands
O
O
0
O

Enable Traffic Lights

Maximum Traffic Light ID: 128

@ QSHT EtherNet/IP Parameters

[] Enable Motor Inverter Command
[] Enable Sensor Mapping

Sensor Map Paths/Push Period: | 8

Sensor Map Push Period: 1000 m:

[] Enable Propulsion Power

IP Address of the controller
Slot in the backplane containing the contreller CPU module

Maximum Vehicle D the HLC will report vehicle status for in controller memory

Number of vehicle records to update in controller memory each time the HLC
pushes vehicle status

How often to push vehicle records into controller memory

Time the HLC should wait for the controller to acknowledge a tag operation
Preferred action for all paths when the controller interface disconnects
Push NC Remote Management response tags to controller memory

Push Extended High Level Controller (HLC) Status tags to controller memory
Push Extended Node Controller (NC) Status tags to controller memory
Push Vehicle Command response tags to controller memory

Enable Digital I/0 commands from the controller to the HLC

Use Extended Vehicle Status tag instead of Standard Vehicle Status tag
Enable collection of transport system compenent metrics

Push Traffic Light data from the HLC to controller memory

Maximum number of Traffic Lights to accommodate in controller memory

Push the Motor Inverter Command status from the HLC to controller memory

Push sensor map data from the HLC to controller memory

Number of paths to update in controller memory each time the HLC pushes
sensor map data

How often to push sensor maps to controller memory

Push propulsion power data from the HLC to controller memory (For QSHT 5700
Only)

Figure 4-10: EtherNet/IP Host Controller Settings and Parameters for QuickStick HT
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2. Select Use an EtherNet/IP Controller for Host Control to enable the use of
EtherNet/IP communications.

The EtherNet /IP" Settings page shows the default settings.

3. Update the EtherNet/IP settings as required for the transport system (see EtherNet/IP
Settings on page 208 for detailed descriptions of all parameters). See the
MagneMotion Host Controller TCP/IP Communication Protocol User Manual,
publication MMI-UMO003 or the MagneMotion Host Controller EtherNet/IP
Communication Protocol User Manual, publication MMI-UMO004, for descriptions of
the tag memory.

4. Select Save XML Config on the File menu in the Configurator Menu Bar.

Defining HL.C Control Groups

This section describes how to configure the HLC Control Group in the Node Controller
Configuration File. With large or complex transport systems, it is sometimes more practical or
necessary to divide the system into smaller subsystems. These subsystems can be linked using
an HLC Control Group (see Figure 4-84 on page 137). In order to maintain a single pool of
vehicle IDs and maintain the vehicle ID as it travels between subsystems. Each of these
systems has its own HLC and host controller. The primary function of the HLC Control Group
is to manage the Vehicle ID across a transport system with multiple HLCs. These settings
control how the HLCs are organized and how the Vehicle ID is tracked. When an HLC
Control Group is used, Gateway nodes must be configured at path ends between subsystems
to enable vehicles to pass freely within the HLC Control Group.

To support an HLC Control Group, each subsystem must have one node controller that is
configured as an HLC. Each subsystem has its own unique Node Controller Configuration
File, which defines all components within that subsystem and the role of that subsystem's
HLC within the HLC Control Group.

The Node Controller Configuration File for the system acting as the Vehicle ID Server
includes the IP addresses of the Vehicle ID Server HLC and each Vehicle ID Client HLC in
the HLC Control Group. The Node Controller Configuration File for each Vehicle ID Client
HLC contains only the role of the HLC as a client within the HLC Control Group.

After the roles are established, the Vehicle ID Server HLC is responsible for the overall
management and tracking of the Vehicle ID throughout the entire transport system. During
operation, the Vehicle ID Server HLC periodically exchanges messages with all Vehicle ID
Client HLCs as part of the Vehicle ID management process.

NOTE: There is a maximum of 64 node controllers per subsystem and a maximum of 16
HLCs in an HLC Control Group.

NOTE: Gateway nodes can be used without an HLC Control Group to manage systems with
higher Vehicle ID counts, see Gateway Nodes without and HLC Control Group.
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Configuring an HL.C Control Group

l. In the Configuration Tree, select HLC Control Group.
The HLC Control Group Settings page is displayed in the Configuration Settings
Pane..
&/ MagneMation Configurator for MML — O X

File Edit View Help

Configuration Ti
onhguration Tree HLC Control Group Settings

4 Global Settings
&% EtherNet/IP
T2 HLC Control Group
=== Daths
)‘ Nodes

® Node Controllers

The HLC of this configuration is part of a system with multiple HLCs using an HLC Control
Group to manange vehicle IDs

Server: The HLC that serves out vehicle IDs to all HLCs in the group including itself

Client: An HLC group member that receives vehicle IDs to use from the Server

[] Enable HLC Control Group

HLC Control Group Role: Client

Figure 4-11: HLC Control Group Settings Page

2. Select Enable HL.C Control Group.
The HLC Control Group Settings page shows the default settings.

3. Update the HLC Control Group settings as required for the transport system (see HLC
Control Group Settings on page 215 for detailed descriptions of all settings).
4. Select Save XML Config on the File menu in the Configurator Menu Bar.
Example

If the configuration of the transport system contains two HLCs (the same as the configuration
shown for the Gateway node see Figure 4-84 on page 137), the Node Controller Configuration
File for Subsystem 1 is configured as the Vehicle ID Server HLC, see Figure 4-12 upper
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example. The Node Controller Configuration File for Subsystem 2 is configured as a Vehicle
ID Client HLC, see Figure 4-12 lower example..

HLC Control Group Settings

The HLC of this configuration is part of a system with multiple HLCs using an HLC
Control Group to manange vehicle IDs
Server: The HLC that serves out vehicle IDs to all HLCs in the group including itself

Enable HLC Control Group

ACCEl@aypials Server Client: An HLC group member that receives vehicle IDs to use from the Server
Number of HLCs: 2 number  The number of HLCs in the system including the Vehicle ID Server HLC
HLC IP Address Description

Vehicle ID Server HLC IP Address: 192.168.110.111 || IP Address of Vehicle ID Server HLC

Vehicle ID Client HLC 1 IP Address: 192.168.110.201 || IP Address of Vehicle ID Client HLC 1

HLC Control Group 1 (Master)

HLC Control Group Settings

The HLC of this configuration is part of a system with multiple HLCs using an HLC Control
Group to manange vehicle IDs

Server: The HLC that serves out vehicle IDs to all HLCs in the group including itself

Client: An HLC group member that receives vehicle |Ds to use from the Server

Enable HLC Control Group

HLC Control Group Role: Client Y

HLC Control Group 2 (Slave)

Figure 4-12: HLC Control Group Example

Gateway Nodes with an HLC Control Group

In transport systems that utilize an HLC Control Group to manage multiple subsystems,
Gateway nodes are configured at the path ends that make the connection between subsystems.
This enables the host controllers to pass vehicles freely between subsystems while
maintaining the Vehicle ID assigned to the vehicles the last time the system started up or the
vehicles entered the system. To send a vehicle between subsystems, a host controller orders
the vehicle to a location past the Gateway node at the end of its local path. Node controllers in
each subsystem control the handoff of vehicles between subsystems within the HLC Control
Group to make sure that the Vehicle ID is preserved across the adjoining subsections. For a
graphical description, see Figure 4-84 on page 137, Gateway node.

NOTE: There is a maximum of two Gateway nodes per node controller, one upstream and
one downstream. The Gateway nodes do not need to be on the same path.

. The upstream Gateway node in a gateway pair has a corresponding
downstream node on another node controller belonging to another subsystem
of the HLC Control Group.

. The downstream Gateway node in a gateway pair has a corresponding
upstream node on another node controller belonging to another subsystem of
the HLC Control Group.
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Gateway Nodes without an HLC Control Group

It is possible to utilize Gateway nodes to send vehicles between HLCs without the use of an
HLC Control Group. This results in the loss and reassignment of the Vehicle ID when driving
between subsystems. This may be desirable for large systems where the total number of
vehicles exceeds the Transport System Limits (see MagneMotion Node Controller Hardware
User Manual, publication MMI-UMO013) or generates too much load for the HLC to Host
communication connection under a single HLC.

To utilize this architecture, configure they Gateway nodes as shown in Figure 4-84 on
page 137 and described in the example in Figure 4-86 on page 138. Do not enable the HLC
Control Group.

NOTE: There is a maximum of two Gateway nodes per node controller, one upstream and
one downstream. The Gateway nodes do not need to be on the same path.

. The upstream Gateway node in a gateway pair has a corresponding
downstream node on another node controller belonging to another subsystem
of the transport system.

. The downstream Gateway node in a gateway pair has a corresponding
upstream node on another node controller belonging to another subsystem of
the transport system.

Vehicle ID Management

Depending on size, track layout, and configuration, transport systems often require several
node controllers to manage system operation. One node controller in the transport system
must also be configured to operate as the HLC. The HLC is an application responsible for
facilitating communication between the host controller and all other node controllers in the
system. When using an HLC Control Group, the HLC along with all node controllers it
communicates with are referred to as a subsystem of an HLC Control Group.

In addition to operating as a communications server, the HLC manages the assignment of
unique Vehicle ID numbers for all vehicles in the system. The HLC assigns a Vehicle ID to
vehicles when the transport system first starts up and whenever a vehicle enters the system via
a Terminus node. An assigned Vehicle ID is maintained from the time a Vehicle ID is
assigned, until one of the following occurs:

. The vehicle leaves the system.
. The path where the vehicle is located is reset.
. The host controller issues a Delete Vehicle command.

To make sure that the vehicle identification across the HLC Control Groups are unique, the
Vehicle ID Server HLC must know the status of all vehicles in the system. The Vehicle ID

Server HLC does not allocate a Vehicle ID until every Vehicle ID Client HLC in the system
has reported the Vehicle ID for all vehicles under its local control. As the Vehicle ID Client
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HLCs report vehicle information to the Vehicle ID Server HLC, the server updates the Vehicle
ID status. When the Vehicle ID Server HLC has received information from every Vehicle ID
Client HLC, each Vehicle ID is placed in one of the following states:

. Active - An HLC reports that a vehicle is already active on the system.

. Allocated - A Vehicle Client HLC reports that a Vehicle ID from an earlier
Vehicle ID server run has been assigned, or it is available to be allocated by
that HLC to a newly discovered vehicle (for example, during path start up).

. Available - The Vehicle ID is available to be allocated when an HLC requests
additional vehicle identification numbers.

When an HLC starts up, other HLCs in the HLC Control Group can be in any state. During
start up, each Vehicle ID Client HLC reports a list of all active Vehicle ID numbers to the
Vehicle ID Server HLC.

During operation, the Vehicle ID Client HLCs periodically request additional blocks of
available vehicle identification numbers from the Vehicle ID Server HLC to assign to newly
discovered vehicles. At any given time, each Vehicle ID Client HLC attempts to maintain a
pool of at least 100 vehicle identification numbers to assign to newly discovered vehicles.

Vehicle ID Range Minimum and Maximum

When an HLC Control Group is configured, set the vehicle range defaults to:
. minimum equals 1

. maximum equals 65535
Do not change these values from the defaults.
Terminus Node Vehicle ID Assignment

If Terminus nodes are used to bring vehicles into a subsystem of a HLC Control Group, all
entry requests must use a Vehicle ID of zero. This allows the HLC of the subsystem to assign
the Vehicle ID of the new vehicle, which helps prevent a duplicate Vehicle ID from existing
within the HLC Control Group. The host controller can determine the assigned Vehicle ID by
examining the node status for that Terminus node.

Startup Considerations

The startup process for the HLC in each subsystem is independent and does not assume the
operational state of the HLC in any other subsystem of the HLC Control Group. There are two
start up cases, a Vehicle ID Server HLC start and a Vehicle ID Client HLC start.
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Vehicle ID Server HLC Start or Restart

The following conditions must be met for 10 seconds before the Vehicle ID Server HLC
comes out of its initialization state and is available to allocate any Vehicle ID numbers. During
those 10 seconds, information about previously active or allocated Vehicle ID numbers are
reported to the Vehicle ID Server HLC.

. All Vehicle ID Client HLCs under the control of the Vehicle ID Server HLC
must communicate with the Vehicle ID Server HLC and be in the operational
state.

. All node controllers in the subsystem are in an operational state, which

indicates all motors under their control have been successfully configured.
Vehicle ID Client HLC Start or Restart

If the system is operational and a Vehicle ID Client HLC is reset, the rest of the system
continues to run. Restarting a Vehicle ID Client HLC causes the HLC to clear all vehicle
records. The Vehicle ID Client HLC must report vehicle information to the Vehicle ID Server
HLC before restarting to recover the Vehicle ID numbers in use. After restart, the Vehicle ID
Client HLC reports the restart to the Vehicle ID Server HLC, which redelivers the Vehicle ID
numbers that were allocated before the restart. The Vehicle ID Client HLC then assigns
identifications to all active vehicles. The Vehicle ID that was assigned to a specific vehicle
before the restart may not be reassigned to that same vehicle.

Cautions

System Startup

During transport system startup, the Vehicle ID Server HLC remains in the initialization state
for 10 seconds after all Vehicle ID Client HLCs are in the operational state. During this time
Vehicle ID Client HLCs report allocated Vehicle ID status to the Vehicle ID Server.

If a client HLC is stuck in the initialization state, it cannot report its allocated Vehicle ID
status to the server HLC. In this case, the server HLC remains in the initialization state.

When the Vehicle ID Server HLC is stuck in the initialization state, client HLCs can fail a path
startup attempt if those clients HLCs have not been allocated vehicle identifications to use
during startup. In this case, the startup process times out and fails. A log message is placed in
the log for the client HLC stating that there are no vehicle records available.
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View Paths Table

Selecting Paths from the Configuration Tree displays a table of information about all paths
that are defined in the configuration, see Figure 4-13 on page 86. The table provides a view
only overview for the defined paths. There are links to the associated components for an
alternate navigation through the file. The following information is defined for each path:

. Path ID: Unique ID number of the path. Click the Path ID to view the path
parameters page.

. Path Length: Length of the path in meters.

. Upstream Node: The Node ID of the node at the upstream end of the path or
"Not set" if a node has not been associated with the path end. Hover over the
node to see the node type, see Figure 4-14 on page 87. Click the Upstream
Node to view the node parameters page.

. Upstream Node: The Node ID of the node at the downstream of the path or
"Not set" if a node has not been associated with the path end. Hover over the
node to see the node type. Click the Downstream Node to view the node
parameters page.

. Owning NC: The Node Controller ID of the node controller that owns the
Upstream Node or "Not set" if the node is not owned by a node controller.
Hover over the node controller to see the IP address of the node controller.
Click the Owning NC to view the node controller parameters page.

§¢ MagneMotion Configurator for MML — O X
File Edit View Help

Configuration Tree
g Paths
4 Global Settings
& EtherNet/IP Path ID Path Length Upstream Node Downstream Node Owning NC
K& HLC Control Group

‘
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Figure 4-13: Paths Table
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&1 MagneMotion Configurator for MML - [m} X
File Edit View Help

Configuration Tree
2 Paths
4 (Global Settings
o EtherNet/IP Path ID Path Length Upstream Node Downstream Node Owning NC
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Figure 4-14: Paths Table - Link to Upstream Node Example

Create and Edit Path

This section describes how to create and edit paths in the Node Controller Configuration File.
The beginning of a path is the zero point for vehicle positioning on that path and must
originate at a node. The end of a path must terminate in a node if vehicles are going to move
beyond the end of the path.

Typically, vehicles enter a path on the upstream end, and exit on the downstream end (this
represents motion in the default forward direction). The motor at the upstream end of a path
must communicate with a node controller. The downstream end of a path must communicate
with a node controller if vehicles are going to move beyond that end of the path. See

Figure 4-15 for an overview of a path and the nodes and motors that are associated with it.
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NOTE: There is a maximum of two nodes per path. Each path must have one node defined at
the upstream end, all nodes must be associated with a node controller. The maximum
quantity of nodes associated with a node controller is node controller-dependent, see
MagneMotion Node Controller Hardware User Manual, publication MMI-UMO13.

Paths must be defined before motors can be defined.

Node at Upstream End of D ¢ End
Beginning MM Motor ofol\v/\lllz]/lsl\l;leoe’:cr)r; n
of Path
K\’_ Forward Motion —p
N { {
\ P === === === == A Y
& /
0 _ 1m
Upstream End Vehicle Guideway Downstream End
of Path (Rail) of Path

Figure 4-15: Path Overview

Create a Path

Each path in the transport system must be defined.

NOTE: The maximum quantity of paths is system-dependent, see MagneMotion Node
Controller Hardware User Manual, publication MMI-UMO013.

1. In the Configuration Tree, select Paths, see Figure 4-16.

Configuration Tree

|4 Global Settings
&% EtherNet/IP
= HLC Control Group

)- MNodes

® Node Controllers

Figure 4-16: Configuration Tree with Paths Selected

2. On the Edit menu in the Configurator Menu Bar, select Add To End... (or right-click
on Paths and select Add To End...).

NOTE: Right-click on an existing path to open the Edit shortcut menu to insert the
new path before or after the selected path.
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The list of paths is expanded and displayed below Paths in the Configuration Tree, see
Figure 4-17 with the new path added to the list. The path is automatically numbered
with the next available Path ID.

Configuration Tree

4 (lobal Settings
&% EtherNet/IP
= HLC Control Group
4 w== Daths
[ m—Dath 1
|
)- Nodes

® Node Controllers

Figure 4-17: Configuration Tree Showing Path Added

Edit a Path
1. Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.
The list of paths is expanded and displayed below Paths in the Configuration Tree.

2. Open the path to be edited by selecting the Path ID.

The selected path is highlighted and the Path Details page, see Figure 4-18, is
displayed in the Configuration Settings Pane.

&% MagneMotion Configurator for MML - m] X
File Edit View Help

ST s Path 1 Parameters

4 Global Settings & 1 = - . o o
3 tem- il it
&y EtherNet/P ystem-wide unique ID of this pa
2 HLC Control Group Mame: Optional name of the path (32 character limit)
4 == Paths Upstream Port: None = NC port that the upstream end of the first motor on the path is connected to
[ —
)- Eathv] Downstream Port: None i NC port that the downstream end of the last motor on the path is connected to
Nodes
® Node Controllers E-Stop Bit Number: None L Digital 1/0 input bit number for e-stop (motion stop only) on this path
Interlock Bit Number: None i Digital I/0 input bit number for interlock on this path
Path Length: 0 meters

Figure 4-18: Path Parameters Page

3. Update the path parameters as required (see Paths on page 217 for detailed
descriptions of all parameters).

4. To access the advanced path parameters, expand the Advanced Parameters panel
within the Configuration Settings Pane.
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The Path Details page that is displayed in the Configuration Settings Pane is updated
with the advanced parameters, see Figure 4-19.

= MagneMotion Configurator for MML e &) x
File Edit  View Help

Sopfgroniiics Path 1 Parameters

4 Global Settings

&y Etherhet/Ip ID: 1 System-wide unigue ID of this path
%" HLE Control Group MName: Optional name of the path (32 character limit)

4 == Paths Upstream Port: None e NC port that the upstream end of the first motor on the path is connected to
;-_ Eathv Downstream Port: None i NC port that the downstream end of the last motor on the path is connected to
B ::::SCammuers E-Stop Bit Number: None » Digital I/C input bit number for e-stop (motion stop only) on this path

Interlock Bit Number: None e Digital 1/C input bit number for interlock on this path

Path Length: 0 meters

@ Advanced Parameters

Arrival Position Tolerance: |0 meters  Max distance of a vehicle from its destination to be considered arrived

Arrival Velocity Tolerance: | 0 m/fs Max velocity of a vehicle to be considered not moving and arrived

Figure 4-19: Path Parameters Page with Advanced Parameters

5. Update the advanced parameters for the path as required (see Paths on page 217 for
detailed descriptions of all parameters).

6. Select Save XML Config on the File menu in the Configurator Menu Bar.
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Define and Edit Motors and Vehicle Parameters

This section describes how to define and edit motors in the Node Controller Configuration
File. Motors are used to move the vehicles on the transport system. A motor must be defined
in the Node Controller Configuration File for each motor in the transport system. All
MagneMover Lite straight and curve motor modules have one motor, switch modules have
two motors (one curve and one straight).

View or Edit Motor Defaults and Parameters

The default motor parameters for a path define the initial parameter values that are applied to
all motors as they are added to a path. Change the motor parameters that apply to all motors in
the Motor Defaults section. After motors are added to a path, changes to the Motor Defaults
for that path are reflected in the parameters for all motors.

NOTE: Any parameter that has been changed for a specific motor is not affected if changes
are made to the Motor Defaults.

Defaults are automatically added when you add the first motor. Any updates to the
Motor Defaults must be completed through the parameter pages.

Unless the motor is different than the type of motor that is specified in the Motor
Defaults, or the motor type is being used in a special way, there is no need to change
the configuration from the assigned defaults.

1. Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.
The list of paths is expanded and displayed below Paths in the Configuration Tree.

2. Expand the path where the motors are located by selecting the symbol in front of the
Path ID or double-clicking the Path ID.

The selected path is highlighted and expands to show Motors, Stations, and other
items related to that path.

3. Expand the motors section by selecting the symbol in front of Motors or
double-clicking Motors.
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The list of motors is expanded to show the Motor Defaults, and any configured motors,
see Figure 4-20.

Configuration Tree

4 Global Settings
& EtherNet/IP
e HLC Control Group
4w Daths
4 == Path 1
.
Q Motor Defaults
* MNodes

B Node Controllers

Figure 4-20: Configuration Tree Expanded with Motors Selected

4. Select Motor Defaults, see Figure 4-21.

The Motor Defaults page, see Figure 4-22, is displayed in the Configuration Settings
Pane. This page identifies the path that the motor defaults are associated with at the
top of the page. The defaults that are shown are applied to all motors when they are
initially defined in the path indicated.

Configuration Tree

4 (lobal Settings
& EtherNet/IP
& HLC Control Group
4 m= Paths
4 w=path 1
4 Q Motors
)' MNodes

@ Node Controllers

Figure 4-21: Configuration Tree Expanded with Motor Defaults Selected

B2 MagneMotion Configurator for MML — | *

.:-3 Copy to All Paths

File Edit View Help

Configuration Tree

4 Global Settings

A Vehicle Parameters for Path 1
dn EtherNet/IP

ontrol Grou, lagnet Arral e __Halbaci X e of magnet array on the vehicle
ke HLCG | Group Magnet Array Typ: ML_Halbach Type of mag: y he vehicl
4 == Paths Magnet Array Length: 1 cycle, 3 poles ¥ | Number of cycles and poles - Determines the magnet array length
4 w== Dath 1
" Q — MNumber of Bogies: o Number of bogies (magnet arrays) that comprise the vehicle
MML Vehicle Parameters
)" Nodes
® Node Controllers Vehicle Shape: Linear * | Two-dimensional shape of the vehicle
Vehicle Length: 0.077 meters  Physical length of the vehicle measured from end to end
Magnet Array Center Offset: |0 meters  Distance from center of the vehicle to center of magnet array

Motor Parameters for Path 1 Motor Defaults

Motor Type: ML_G4_ENET_1000 s

Acceleration Limit: 2 m/s® Limited by motor thrust constant, electric current, and vehicle mass
Velocity Limit: 2 m/s Maximum vehicle speed of vehicle travelling over this motor
Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag

Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the ammival flag

® Caontrol Loop Parameters

@ Advanced Parameters

Figure 4-22: Motor Defaults Page - MagneMover Lite
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E MagneMotion Configurator for Q5100 - O X ‘
File Edit View Help

Configuration Tree Copy to All Paths

4 Global Settings Vehicle Parameters for Path 1
& EtherNet/IP

Magnet Array Type: QS_100 ~ | Type of magnet array on the vehicle
I HLC Control Group & ik = e < Y
4 == Daths Magnet Array Length: 3 cycles, 7 poles ¥ | Number of cycles and poles - Determines the magnet array length
4 == Path 1 Number of Bogies: da Number of bogies (magnet arrays) that comprise the vehicle
4 Q Motors .
N Motor Defaults QS100 Vehicle Parameters
)' Nodes Vehicle Length: 0.175 meters  Physical length of the vehicle measured from end to end
® Node Controllers , : ) )
Propulsion Array Offset: | 0.048 meters  Distance from vehicle center to front magnet edge of propulsion array

Motor Parameters for Path 1 Motor Defaults

Motor Type: QS_G2_100 -

Acceleration Limit: 5 m/s’ Limited by motor thrust constant, electric current, and vehicle mass
Velocity Limit: 25 m/s Maximum vehicle speed of vehicle travelling over this motor
Arrival Position Tolerance: | 0.01 meters Position tolerance window for setting the arrival flag

Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the arrival flag

@ QS100 Motor Parameters

[] OncCurve Check if this motor is part of a curve

Downstream Gap #1: |0 meters Measured physical gap between this motor and the next motor

@ Control Loop Parameters

Set Enable Mass (kg) Kp Ki Kd Kff (%)
0 2 ' 600 ' 3 i 37 100 a
1 OJ 2 600 3 37 100
2 O 2 600 3 37 100
3 ] 2 600 3 37 100
4 | 2 600 3 37 100
5 ] 2 600 3 37 100
6 d 2 600 3 37 100
7 ] 2 600 3 7 100 ‘

@ Advanced Parameters
Integrator Always On The PID integrator (Ki) is always on
Integrator Velocity Threshold: 0.1 m/s Velocity above which the PID integrator is disabled
Integrator Distance Threshold: meters Position tolerance to disable PID integrator (-1.0 is always on)

[T] Calculate Thrust Constant  Use the vertical magnet gap and coverage percentage to calculate thrust constant

Vertical Magnet Gap 4 mm Vertical gap between the the motor and magnet array

Magnet Coverage Percentage 100 % Scales the thrust constant based on magnet array coverage
Thrust Constant: 3.786 N/A/cycle  Thrust constant in Newtons per Amps per cycle of magnet array
Constant Thrust: 0 N Constant thrust applied to vehicle (for sloped system)

Drag Compensation Thrust: 0 N Set this to compensate for friction in the control loop

Thrust Limit: 100 % Limit thrust for smoother motion (50-100%)

Figure 4-23: Motor Defaults Page - QuickStick 100
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File  Edit  View Help
Configuration Tree

4 Global Settings
& EtherNet/IP
£= HLC Control Group
4 == Daths
4 == Dath 1
4 Q Motors
“ Motor Defaults

)- Nodes

® Node Controllers

ﬁ?. MagneMotion Configurator for QSHT

Vehicle Parameters for Path 1

~ | Type of magnet array on the vehicle

Magnet Array Type: QS_HT
Magnet Array Length: 3 cycles, 7 poles b
Number of Bogies: 3 -
QSHT Vehicle Parameters
Vehicle Length: 036 meters
Propulsion Array Offset: | 0.18 meters

Motor Parameters for Path 1 Motor Defaults

Motor Type: QS_G2_HT
Acceleration Limit: )
Velocity Limit: 3

Arrival Position Tolerance: | 0.01

Arrival Velocity Tolerance: | 0.01

(®) QSHT Motor Parameters

Downstream Gap #1: |0

@ Control Loop Parameters

m/s?

m/s
meters

m/s

meters

Number of cycles and poles - Determines the magnet array length

Number of bogies (magnet arrays) that comprise the vehicle

Physical length of the vehicle measured from end to end

Distance from vehicle center to front magnet edge of propulsion array

v
Limited by motor thrust constant, electric current, and vehicle mass
Maximum vehicle speed of vehicle travelling over this motor
Position tolerance window for setting the arrival flag

Velocity tolerance window for setting the arrival flag

Measured physical gap between this motor and the next motor

Set Enable Mass (kg) Kp Ki Kd Kff (%)
0 15 600 3 37 100
1 | 15 600 3 37 100
2 | 15 600 3 37 100
3 ] 15 600 3 37 100
4 | 15 600 3 37 100
5 | 15 600 3 37 100
6 | 15 600 3 37 100
7 1 15 600 il 3 | 37 ! 100

(®) Advanced Parameters
Integrator Always On
Integrator Velocity Threshold: 0.1
Integrator Distance Threshold: -1

[C] Calculate Thrust Constant

Vertical Magnet Gap 1
Magnet Coverage Percentage 100
Thrust Constant: 18.81
Constant Thrust: 0
Drag Compensation Thrust: 0
Thrust Limit: 100

m/s

meters

mm

o
%

The PID integrator (Ki) is always on
Velocity above which the PID integrator is disabled

Position tolerance to disable PID integrator (-1.0 is always on)

Use the vertical magnet gap and coverage percentage to calculate thrust constant

Vertical gap between the the motor and magnet array

Scales the thrust constant based on magnet array coverage

N/A/cycle  Thrust constant in Newtons per Amps per cycle of magnet array

N

%

Constant thrust applied to vehicle (for sloped system)
Set this to compensate for friction in the control loop

Limit thrust for smoother motion (50-100%)

Figure 4-24: Motor Defaults Page - QuickStick HT
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5. Update the default motor parameters as required for the transport system (see Motors
on page 220 for detailed descriptions of all parameters).

To define the vehicles, magnet arrays, motors, and vehicle motion parameters
that are used on the path, see Vehicle and Motor Parameters on page 227.

Update the parameters that are related to the Control Loops, including the PID
settings and the PID integrator, as required (see Control Loop Parameters on
page 241 for detailed descriptions of all parameters).

To access the advanced motor parameters, expand the Advanced Parameters
dialogue box within the Configuration Settings Page. Update the advanced
parameters for the motor as required (see Table 5-8 on page 243 for detailed
descriptions of all parameters).

Update the parameters that are related to Keepout Areas as required (see
Keepout Area Parameters on page 247 for detailed descriptions of all
parameters).

6. Select Save XML Config on the File menu in the Configurator Menu Bar.

Define Vehicle Defaults for MM Lite™

The vehicle parameters in the Motor Defaults for a path define the vehicle and the magnet
array that is used on the path. These parameters are applied to all motors as they are added to
the path. Typically, all paths in the transport system use the same vehicle.

NOTE: The vehicle parameters, except for vehicle length, are not available on the individual

motor pages because the vehicle definition must be the same for the entire path.

1. For MagneMover Lite, the magnet array type must be ML._Halbach and the magnet
array length must be 1 cycle, 3 poles. To convert cycles to millimeters use the
following formula.

High flux magnet array: MagnetArrayLength = (Cycles x 54.5) + 7.7 mm

2. From the Number of Bogies drop-down list, select the quantity of magnet arrays on
the vehicle. Use 1 bogie for single arrays, or 2 bogies for tandem arrays.

3. Update the vehicle settings for the transport system (see Vehicle and Motor
Parameters on page 227 for detailed descriptions of all parameters) by selecting the
vehicle type from the Vehicle shape drop-down list.

A.

When the vehicle shape is set to Linear, configure the Vehicle Length and the
Magnet Array Center Offset.

NOTE: The Vehicle Length is used to calculate the amount of space that is
required between vehicles. To make sure that vehicles do not contact
each other while moving, the vehicle length in the configuration must
be based on the longest dimension of the vehicle, see Figure 4-25.
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—

Vehicle "W Straight MM Motor

Actual Vehicle
Virtual Vehicle

Curve MM Motor

Figure 4-25: Vehicle Length in Curves

In the Magnet Array Center Offset field, enter the distance from the physical
center of the vehicle to the physical center of the magnet array.

. For a vehicle with a standard payload that is centered on either a single
vehicle or a tandem vehicle this distance is zero.

. For a vehicle with a non-standard payload that the vehicle can support
without tipping, see Figure 4-26, this distance is the offset from the
center of the vehicle to the center of the magnet array.

. When a tandem vehicle is being used, this is the distance from the
center of the vehicle to the mid-point between the two magnet arrays. A
positive value specifies the magnet array is downstream from the center
of the vehicle (that is, at the vehicle front). A negative value specifies
the magnet array is upstream from the center of the vehicle (that is, at
the vehicle rear).

. If the payload is large enough to cause the vehicle to tip, a second
vehicle without a magnet array can be added to the vehicle to provide
additional support for the vehicle, see Figure 4-27 and Figure 4-28.

. When adding a second vehicle to the vehicle, both vehicles must be the
same style and be connected to the vehicle through pivots to allow each
vehicle to rotate independently under the vehicle while moving through
curves.

NOTE: Make sure that the supporting vehicle does not have a magnet array.
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Vehicle Xa”dem Vehicle '\A"agnet
Center rray Center rray
Center Center
, Magnet Array - Magnet Array
g | enter Offset ’ Center Offset

Figure 4-26: Magnet Array Center Offset, Single Vehicles

Vehicle Xﬁg;‘et
Center \ Center
, Magnet Array

—

|<_ Center Offset

= |

\— No Magnet Array

Magnet Array

Figure 4-27: Magnet Array Center Offset, Two Single Vehicles

Vehicle I\?:‘adyem
Center \ / Center
, Magnet Array

—

|<_ Center Offset

T T T
— ==
[ I [ [T

[ [ 1]
— ==

= " A

k No Magnet Arrays Magnet Arrays
Figure 4-28: Magnet Array Center Offset, Two Tandem Vehicles
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B.

When the vehicle shape is set to Rectangular, configure the following items
(see Figure 4-29 for definition of terms).

Vehicle
Port
Width
Aft | Fore
Length Length
< g MAagnet_ ) -
rray
Starboard
Width

DOWNSTREAM ——
Figure 4-29: Rectangular Vehicle Sizing

In the Fore Length field, enter the distance from the center of the magnet array
to the front of the vehicle and any additional overhang that is attributed to the
payload the vehicle is transporting.

In the Aft Length field, enter the distance from the center of the magnet array
to the back of the vehicle and any additional overhang that is attributed to the
payload the vehicle is transporting.

In the Starboard Width field, enter the distance from the center of the magnet
array to the right side of the vehicle and any additional overhang that is
attributed to the payload the vehicle is transporting.

If the value entered is larger than the radius of a curve motor, the Configurator
displays a warning similar to Figure 4-30. This notice is displayed as a
reminder to verify the spacing of parallel paths to make sure that vehicles do
not collide.

Starboard Width *

The starboard width [0.2) exceeds the radius of a curved
. motor, Make sure that parallel paths are sufficiently
separated,

Figure 4-30: Vehicle Width Warning Alert
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. In the Port Width field, enter the distance from the center of the magnet array
to the left side of the vehicle and any additional overhang that is attributed to
the payload the vehicle is transporting.

If the value entered is larger than the radius of a curve motor, the Configurator
displays a warning similar to the one that is shown in Figure 4-30.

4. Select Save XML Config on the File menu in the Configurator Menu Bar.

Define Vehicle Defaults for QuickStick and QSHT
The vehicle parameters in the Motor Defaults for a path define the vehicle and the magnet
arrays as they are added to the path. Typically, all paths in the transport system use the same

vehicle.

NOTE: The vehicle parameters, except for vehicle length, are not available on the individual
motor pages because the vehicle definition must be the same for the entire path.

1. Update the vehicle magnet array settings as required for the transport system (see
Vehicle and Motor Parameters on page 227 for detailed descriptions of all
parameters).

2. From the Magnet Array Length drop-down list, select the length of the magnet array

that is attached to the vehicles (the default is 3 cycle, 7 poles). The length is described
in cycles — to convert to millimeters use the following formula.

QuickStick: Standard magnet array: MagnetArrayLength = (Cycles x 48)
QuickStick HT: High flux magnet array: MagnetArrayLength = (Cycles x 120)-2 mm
¢——— Vehicle Length

'47 Magnet Arll'ay Length 4>|

|

: Forward
Vehicle >
Bac}lllllllll'

' |

Magnet |
Poles Vehicle Propulsion
Center Line  Array Offset

Figure 4-31: Vehicle and Magnet Array Length

3. In the Vehicle Length field, enter the length of the vehicle. Included in the vehicle
length should be any corrections for vehicle geometry and any additional overhang
that is attributed to the payload the vehicle is transporting.

If the track has curves in it, the vehicle length should be configured so that it is
equal to the longest dimension of the vehicle. This helps prevent vehicles from
hitting each other when moving through curves (see to Figure 4-32).
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NOTE: Only the Vehicle Length is used to calculate the amount of space required
between vehicles. To help ensure that vehicles do not contact each other
while moving, the Vehicle Length in the configuration should be based on
the vehicle’s longest dimension.

Actual Vehicle —._
Virtual Vehicle —__ ™~
Magnet Aray — ™~

Figure 4-32: Vehicle Length in Curves

4. From the Number of Bogies drop-down list, choose the quantity of bogies. Single
bogie vehicles contain one fixed magnet array. Double bogie vehicles contain two
magnet arrays. Typically each magnet array is fixed to a pivoting vehicle section with
a linkage that connects those vehicles to each other. Double bogies are used to provide
additional thrust or movement of larger loads.

NOTE: If the quantity of bogies chosen = 2, the Propulsion Array Offset, Gap
Between Bogies, and Interbogie Position Correction also need to be set.
See Vehicle and Motor Parameters on page 227 for parameter descriptions.

5. Select Save XML Config on the File menu in the Configurator Menu Bar.
See Define Motor Defaults on page 100 for additional configuration information.
Define Motor Defaults
The motor parameters in the Motor Defaults for a path define the default motor parameters
that are applied to all motors as they are added to the path. After a motor is added, the settings

for that specific motor can be edited as required.

NOTE: The parameters for specific motors can be updated as required after the individual
motors are added.
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MM Motor 0.25 m

Downstream

|

: Al [
- 1 [
i i 1o
. I 1 [ |
Switch t" " k": i ; I
WItC .t .‘1 k | .
Curve - a ' Switch
Left urve Left Curve Right gyrr\:te
MM Motor g
i Hoter MM Moter MM Motor
J,.f' 1
. | I |
[ |
. - [ |
025 m [ Switch
Lot Y 0.25m
i ns Right
MM Motor _ . Ront
Left Switch Right Switch otor

Figure 4-33: Motor Types MM Lite

QS Motor 0.3 m
Figure 4-34: Motor Types QuickStick
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------------------- QSHT Motor 0.5 m

QSHT Double-wide Motor 0.5 m
Figure 4-35: Motor Types QSHT

1. Update the motor default settings as required for the path (see Vehicle and Motor
Parameters on page 227 for detailed descriptions of all parameters).

2. From the Motor Type drop-down list, select the motor type that is most common on
this path (see Figure 4-33). The Motor Defaults automatically populate.

Table 4-2: Motor Types

Motor Type Description

MagneMover Lite Motors see Figure 4-33 on page 101

ML G4 1000 A 1m (one meter) MM Lite motor.
ML G4 ENET 1000
ML G4 250 A 0.25 m (quarter meter) MM Lite motor.
ML _G4 ENET 250
ML G4 CURVE LEFT A 90° Curve MM Lite motor. A
ML G4 ENET CURVE LEFT “left” curve indicates that when
- a - traveling in the forward direction
along the path, this curve creates a
left turn.
ML _G4 CURVE _RIGHT A 90° Curve MM Lite motor. A
ML G4 ENET CURVE RIGHT “right” curve indicates that when
T B B traveling in the forward direction
along the path, this curve creates a
right turn.
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Table 4-2: Motor Types (Continued)

Motor Type

Description

ML G4 SWITCH CURVE LEFT
ML_G4 ENET SWITCH CURVE_LEFT

ML _G4 ENET HIGH PAYLOAD
SWITCH_CURVE_LEFT

A Left Switch MM Lite motor. MM
Lite switch motors can be treated as a
curve motor and a quarter meter
motor overlaid. The curve part of the
switch is defined on one path, while
the quarter meter part of the switch is
defined on another path. The “Switch
Curve Left” should be defined on the
path where a curved part of a Left
Switch is present. A way to
distinguish between Left Switches
and Right Switches is the curve part
of a Left Switch diverts to the left.

ML G4 SWITCH 250 LEFT
ML G4 ENET SWITCH 250 LEFT

ML_G4 ENET HIGH PAYLOAD
SWITCH_250 LEFT

A Left Switch MM Lite motor. MM
Lite switch motors can be treated as a
curve motor and a quarter meter
motor overlaid. The curve part of the
switch is defined on one path, while
the quarter meter part of the switch is
defined on another path. The “Switch
250 Left” should be defined on the
path where a quarter meter part of a
Left Switch is present. A way to
distinguish between Left Switches
and Right Switches is the curve part
of a Left Switch diverts to the left.

ML G4 SWITCH CURVE RIGHT

ML_G4 ENET SWITCH CURVE _
RIGHT

ML_G4 ENET HIGH PAYLOAD
SWITCH_CURVE_RIGHT

A Right Switch MM Lite motor. MM
Lite switch motors can be treated as a
curve motor and a quarter meter
motor overlaid. The curve part of the
switch is defined on one path, while
the quarter meter part of the switch is
defined on another path. The “Switch
Curve Right” should be defined on
the path where a curved part of a
Right Switch is present. A way to
distinguish between Right Switches
and Left Switches is the curve part of
a Right Switch diverts to the right.
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Table 4-2: Motor Types (Continued)

Motor Type

Description

ML_G4 SWITCH 250 RIGHT
ML_G4 ENET SWITCH 250 RIGHT

ML _G4 ENET HIGH PAYLOAD
SWITCH 250 RIGHT

A Right Switch MM Lite motor. MM
Lite switch motors can be treated as a
curve motor and a quarter meter
motor overlaid. The curve part of the
switch is defined on one path, while
the quarter meter part of the switch is
defined on another path. The “Switch
250 Right” should be defined on the
path where a quarter meter part of a
Right Switch is present. A way to
distinguish between Left Switches
and Right Switches is the curve part
of a Right Switch diverts to the right.

QuickStick Motors see Figure 4-34 on page 101

S G2 100 1 m QuickStick 100 A linear synchronous motor
_Gz_ Y
QS _G2 100 PLUS
S 150 1000 1 m QuickStick 150 linear synchronous motor
_150_ Y

QS G2 100 HALF
QS_G2 100 PLUS HALF

0.5 m QuickStick 100 A linear synchronous motor

QS 150 500 0.5 m QuickStick 150 linear synchronous motor

QS 150 300 0.3 m QuickStick 150 linear synchronous motor
QuickStick HT Motors see Figure 4-35 on page 102

QS G2 HT 1 m QuickStick High Thrust linear synchronous motor

(standard and submersible). One motor that is connected to
one QSMC motor controller.

QS_G2_HT 5700

1 m QuickStick High Thrust linear synchronous motor
(standard and submersible). One motor that is connected to
one QuickStick HT 5700 Inverter.

QS_G2 HT HALF

0.5 m QuickStick High Thrust linear synchronous motor
(standard and submersible). One motor that is connected to
one QSMC-2 motor controller.

QS_G2 HT 5700 HALF

0.5 m QuickStick High Thrust linear synchronous motor
(standard and submersible). One motor that is connected to
one QuickStick HT 5700 Inverter.
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Table 4-2: Motor Types (Continued)

Motor Type

Description

QS_G2_HT DUAL HALF

Two 0.5 m QuickStick High Thrust linear synchronous
motors (standard and submersible). Two contiguous motors
that are connected to one QSMC-2 motor controller.

QS_G2 HT 5700 DUAL_HALF

Two 0.5 m QuickStick High Thrust linear synchronous
motors (standard and submersible). Two contiguous motors
that are connected to one QuickStick HT 5700 Inverter.

QS_G2_HT HALF DW

0.5 m QuickStick High Thrust double wide linear
synchronous motor (standard and submersible). One motor
that is connected to one QSMC motor controller.

QS_G2_HT 5700 DW

0.5 m QuickStick High Thrust double wide linear
synchronous motor (standard and submersible). One motor
that is connected to one QuickStick HT 5700 Inverter.

3. Select Save XML Config on the File menu in the Configurator Menu Bar.

Define Downstream Gaps for QuickStick and QSHT

QuickStick and QuickStick HT systems use the Downstream Gap motor parameter to define
the physical space between motors. This is used by the collision avoidance system to confirm
that vehicles do not collide over the motor gaps. The Downstream Gap #1 and Downstream
Gap #2 parameters are used to enter the downstream gaps of different motor types, see

Figure 4-36.
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QSHT Motors

1 m QuickStick High Thrust

Gap 2
0.5 m QuickStick High
Thrust
Gap 1
0.5 m QuickStick High
Thrust Double Wide
Gap 1
0.5 m QuickStick High 0.5 m QuickStick High
Thrust Thrust
Gap 1 Gap 2
QuickStick Motors
Tm
QuickStick
Gap 1
0.5m
QuickStick
Gap 1
0.3 m
QuickStick

Gap 1
Figure 4-36: QuickStick Gap Definitions for Downstream Gap #1 and Downstream Gap #2

When entering the downstream gaps, use the measured distance between the motor casings.
The internal gaps are added by the Configurator automatically based on the defined motor
types. See Internal Motor Gaps on page 159 for more information.

The Node Controller Web Interface can be used to detect precise motor gaps in a running
QuickStick or QSHT system. It is advised to include the gap errors that are detected as the
level of precision that is provided by the Web Interface can improve vehicle motion across
gaps. See the MagneMotion Node Controller Interface User Manual, publication
MMI-UMO001 Motor Gap Information section for details on how to access the Motor Gap
Information page.
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Downstream Gap Error Adjustment

To input the gap errors for a Downstream Gaps:

1. Create and upload the complete Node Configuration File for the system layout using
the physical measured gaps for all Downstream Gaps in the system.

2. Command a vehicle to drive over all motor gaps in the system.

3. See the MagneMotion Node Controller Interface User Manual, publication
MMI-UMO001 Motor Gap Information section, to obtain the detected Gap Errors.

The Motor Gap Information page is shown in Figure 4-37.

= C ¢ A Notsecure | 192.168.0.220 * B mH» 2

liiMagneMotion

A Rockwell Automation Company

Motor Gap Information
Log
= Loq Settings

* NCSettings Download CSV File | | Refresh
« Configuration Files
Managaed
Configurations pPath 1D: 1
Motor # | Gap @ | Conflgured Gap | Nominal Gap | Gap Error Time Reported
+ Change Password 1 gl 0000000 Unknown Unknown No Report
=3
: Factory 1 2 0.060000 0.058253 -0.001747 | Jul 02 01:51:29.089876
. Reboot Controller F ] 0.000000 Unknown | Unknown No Report
2 2 0.112031 0,114009 0.001978 | Jul 02 01:51:29.806558
* Motor Information 3 1 0.000000 Unknown Unknown No Report
+ License Information
NC Migration 3 2 0.047344 0.044707 -0.002637 | Jul 02 01:51:30.497050
= Logoul
Path 1D: 2
Motor # | Gap # | Configured Gap | Nominal Gap | Gap Error | Time Reported
1 0.000000 Unknown Undnown No Report
2 0.112031 Unknown Unknown No Report
1 0.000000 Unkndwn Unknown No Report

Figure 4-37: Node Controller Web Interface - Motor Gap Information Page

4. From any motor page, select the Input Gap Errors button on the top-right, see
Figure 4-38.

The Downstream Gap Error Adjustment window that is shown in Figure 4-39 appears.
The Downstream Gaps for all motors on the path are displayed.
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= MagneMotion Configurator for QSHT - OSHT_Coenfiguration.xml - [m} x
File Edit  View Help
Configuration Tree ~ Selective Copy | Copy to All Paths Input Gap Errors
4 Global Settings Vehicle Parameters for Path 1
0 Bietia Magnet Array T Qs HT Type of magnet the vehicl
lagnet Arra e M e of magnet array on the vehicle
I HLC Control Group - EHEL: = g . :
4 w= Daths Magnet Array Length: 3 cycles, 7 poles ¥ | Number of cycles and poles - Determines the magnet array length
4 mm=m Dath 1 Number of Bogies: L Number of bogies (magnet arrays) that comprise the vehicle
4 “ Motors =
& Motor Defaults QSHT Vehicle Parameters
Q Motor 1 Vehicle Length: 0.36 meters  Physical length of the vehicle measured from end to end
Motor 2
g MD o " Propulsion Array Offset: | 0.18 meters  Distance from vehicle center to front magnet edge of propulsion array
otor
“ Motor 4
& Motor 5 Motor Parameters for Path 1 Motor Defaults
Motor 6
N Motor Motor Type: Q5_G2 HT L
“ Motor 7
| w—— Dath 2 Acceleration Limit: i) m/fs* Limited by motor thrust constant, electric current, and vehicle mass
|- == Path 3 Velocity Limit: &) m/fs Maximum vehicle speed of vehicle travelling over this motor
b == Path4 Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag
|- m= Path 5
[P—— Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the amival flag
b 3= Nodes (%) QSHT Motor Parameters
@ Node Controllers
Downstream Gap #2: | 0.1 meters  Measured gap between this motor and the next motor
@ Control Loop Parameters
@ Advanced Parameters

Figure 4-38: Motor Page - Input Gap Errors

5. Input the Gap Errors from the Motor Gap Information page into the appropriate Gap
Error field for each motor on the path. The Gap # is populated based on the motor
types, see Figure 4-36 on page 106.

¥ Downstream Gap Ervor Adjustment - O X
@ How to Apply Gap Errors

Path 1 Motors.

Motor ID Motor Type Gap # Downstream Gap Gap Error
1 Q5 G2 HT 2 0.1
2 Q5_G2_HT_HALF 1 0
E] Q5_G2_HT 2 0.
4 Qs G2 HT 2 0.1
3 QS_HT_5700_DUAL_HALF 1 o
5 Q5_HT_5700_DUAL_HALF 2 0.1
6 05_G2_HT 2 0.1
7 Qs G2 HT 2 0.1

Figure 4-39: Downstream Gap Error Adjustment Window
6. Select Apply to apply all Gap Errors.
7. Repeat for all Paths in the system.

8. Select Save XML Config on the File menu in the Configurator Menu Bar.
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Define Control Loop Parameters

1. Update the control loop default settings of each PID Set as required for the path (see
Control Loop Parameters on page 240 for detailed descriptions of all parameters).

2. To access the Per Motor Control Loop Parameters, see Show Per Motor Control Loop
Parameters.

3. Select Save XML Config on the File menu in the Configurator Menu Bar.

Show Per Motor Control Loop Parameters

This section describes how to show/hide the motor Control Loop parameters for individual
motor pages. This is typically used if one or two motors on a path require different PID
settings to control vehicle motion that is based on some action being taken while the vehicle is
on those specific motors.

l. Enable the Per Motor Control Loop Parameters option by selecting the Show Per
Motor Control Loop Parameters option in the View menu in the Configurator Menu
Bar.

The Motor Details page that is displayed in the Configuration Settings Pane is
updated with the control loop parameters, see Figure 4-1 on page 71.

A check mark is displayed before the Show Per Motor Control Loop Parameters, see
Figure 4-40, to indicate it is selected.

&5 MagneMotion Configurator for MML - o x

File  Edit Help
C oot Show Per Motor Control Loop Parameters

Show Stations

Motor 1 on Path 1
4 Global Set]

& Ethe Show Single Vehicle Areas Path 1 Motor #1

HIC Show Simulated Vehicles

N ML_G4_ENET_1000
B Number Format
e e 2 m/s  Limited by motor thrust constant, electric current, and vehicle mass
Q Motors Velacity Limit 2 m/s Maximum vehicle speed of vehicle travelling over this motor

Sy Motor Defautts Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag

)_ Nedes Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the arrival flag

(%) Keepout Areas

@ Advanced Parameters

Figure 4-40: Show Per Motor Control Loop Parameters Option Selected
2. Edit the Control Loop parameters for specific motors as required.

3. Select Save XML Config on the File menu in the Configurator Menu Bar.

NOTE: The Show Per Motor Control Loop Parameters selection is not saved in the Node
Controller Configuration File and always defaults to cleared (unchecked) when the
Configurator is started.
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Configure Keepout Areas

The Keepout Area allows the definition of certain areas on a path where the motors can help
prevent vehicles from entering unless they have permission to pass completely through the
area.

NOTE: These are no longer default values and must be configured on each individual motor
page. Keepout Areas can start anywhere on a motor but must always end at the end
of a motor.

. A vehicle with a final destination beyond the Keepout Area moving in the direction of
the Keepout Area is not allowed to enter the area until it has acquired movement
permission beyond the Keepout Area.

. A vehicle with a final destination in the Keepout Area moving in the direction of the
Keepout Area is not allowed to enter and stop in the area until it has acquired
movement permission beyond the area. That is, there are no vehicles between it and
the area just past the Keepout Area.

. A vehicle entering a Keepout Area in the direction of the Keepout Area takes
ownership of all motor blocks inside the Keepout Area.

. A Keepout Area in one direction does not affect the motion of vehicles moving in the
other direction unless there is a vehicle inside the Keepout Area moving in the
direction of the Keepout Area.

4. If vehicle movement is suspended, meaning an E-Stop, interlock, Suspend, or FastStop
command is issued:

. Any vehicle in the Keepout Area moving in the direction of the Keepout Area
moves beyond the Keepout Area and then decelerates to a stop.

. Any vehicle in the Keepout Area moving in the opposite direction of the
Keepout Area immediately decelerates to a stop.
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Examples

For vehicle motion downstream, if the configuration of the Keepout Area is the same as the
configuration shown in Figure 4-41, set the No Move Permission After values for the motors
as shown in Figure 4-41. See Keepout Areas on page 247 for detailed descriptions of the

parameters.
. MM Motor 1: 5.0 m (not in
Keepout Area)
. MM Motor 2: 0.25 m
. MM Motor 3: (minus) -0.75 m
. MM Motor 4: (minus) -1.75 m
Motion Downstream
IMM Motor 1 MM Motor 2 MM Motor 3 MM Motor 4 |
0 Tm 2m 3m
L— Keepout Area —J

1.25m
Figure 4-41: Keepout Area, Downstream Vehicle Motion

For vehicle motion upstream, if the configuration of the Keepout Area is the same as the
configuration shown in Figure 4-42, set the No Move Permission Before values for the
motors as shown in Figure 4-42. See Keepout Areas on page 247 for detailed descriptions of
the parameters.

. MM Motor 1: -1.0 m (not in Keepout Area)
. MM Motor 2: 2.25 m
. MM Motor 3: 1.25 m
. MM Motor 4: 0.25 m

Motion Upstream

-
IMM Motor 1 MM Motor 2 MM Motor 3 MM Motor 4 |
0 1m 2m 3m

}47 Keepout Area —J

3.25m

Figure 4-42: Keepout Area, Upstream Vehicle Motion
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Define Keepout Areas

1. Update the Keepout Area settings as required for the path (see Keepout Areas on
page 247 for detailed descriptions of all parameters).
2. Select Save XML Config on the File menu in the Configurator Menu Bar.
Copy Motor Defaults

For many system configurations, it is desirable to use the same Motor Defaults parameters on
multiple paths in the system. For example, it is common to use the same Vehicle Parameters
for all paths in a system. The Selective Copy and Copy to All Paths options are available on
the Motor Defaults page of every path. This allows easy configuration of the Motor Defaults
in one place and distribute them to the rest of the paths in the configuration.

Copy to All Paths

The Copy to All Paths button copies all motor default parameters to all paths defined in the
configuration.

1. Navigate to the Motor Defaults page of any path.
2. Define the motor default parameters as desired for all paths.

3. Select Copy to All Paths. See the second button along the top of the Configuration
Settings Pane in Figure 4-43.
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B2 MagneMetien Configuestier for QSHT - CSHT Configurationsml _ o -
File  Edit  View Help
4 Giobal Settngs Vehicle Parameters for Path 1
A .
iy Etherhiet 1P -
et Arr ] 05 HT ¥ Type of magnet array on the vehich
I HAC Control Group Mg L = kst bt :
& - Path Magnet Array Length: | 10 oycles, 21 poles * | Mumber of opcles and poles. - Determines the magnet aray length
a = pyth1 Kumber of Bogies: T Number of bogies {magnet arays) that comprise the vehicle
- ﬁ Motors x
“ Mator Defaults QSHT Vehicle Paramaters
B Mo Weruche Length: 12 meterl Physecal Mgt of the veboole readuned fram end 1o end
Mator 2
g M:»: y Prepulsion Ay Ofiet | 06 meters  Distance from vehicle Center to froat magnet sdae of prapulsion armay
B Motars
B Motor 5 Mster Pararmeters for Path 1 Moter Defaults
R Mot
Matar Ty Q5.G2_HT *
R Mot T e == :
| = Pyth 2 Acceleration Limit 5 s Limvited by motor thrust constant, electnc curnend, and vebacle mans
I - Dty 3 Velocity Limit: 3 o Maeimumn wehicke speed of vehicle travelling ower this motor
b= Pathd Asrraal Position Tolerance: | 001 eneters  Pogition bolerance window for setting the arrival flag
I = Dath 5
’_ Kodas Aarraal Vielocity Tolerance: | 001 s Velocity tolerance window for setting the aerival flag
W Node Contralens (%) QSHT Motor Parameters
Downstream Cap #82: | 01 meters  Measared gap between this motor and the next maotor
@ Control Loop Parameters
IE‘J Advanced Parameters

Figure 4-43: Copy to All Paths

4. Select OK to copy all motor default parameters to all Paths. Select Cancel to cancel.

Confirmation b 4

! Copy to all Paths will overarite all Motor Defaults for all
e Paths. Are you sure you want to proceed?

OK I Cancel |

Figure 4-44: Copy to All Paths Confirmation

5. Select OK on Copy Complete.

All parameters from the starting path have been copied to all paths.
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6.

Copy to All Paths *

IO' Copy Complete!

Figure 4-45: Copy Motor Defaults Complete

Select Save XML Config on the File menu in the Configurator Menu Bar.

Selective Copy

The Selective Copy button displays a window, that allows the selection of which motor
default parameters to copy and specify which paths to copy to.

1.

2.

Navigate to the Motor Defaults page of a path where parameters need to be changed.

Define the motor default parameters as desired.

Select Selective Copy. See the first button along the top of the Configuration Settings
Pane in Figure 4-46.

The Copy Motor Defaults window (Figure 4-47) appears.
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E7 Magnehotson Configuester fee QSHT - CBHT_Configurstionxmi

file [ 1. % View Help:

Configuration Tree
[a Gigbal Settimgs
L Ethesilayp
I L Contral Group
o Rt
d w— Ol T
o “ Motors
%3 Motor Defaults
B Moo
% Mosor 2
N Mot d
B Motor s
% Motor s
B Motor 6
By Motor 7
| = Path 2
| m—=Path 3
LT
| == Path 5
I finces

W Mode Cortrabens

Vehicle Parameters for Path 1
Magnet Array Type: 05_HT
Magnet Array Length:

Number of Bogaes: 1 -
QSHT Viehicle Parameaters
Viehicle Langth: 12

Propubsion Army Offset | 0.8

Copy to All Fathe

* | Type of magnet armay on the vehicle

Mumber of bogies magnet arays) that comprise the vehicle

W0 cyches, 21 poles ¥ | Mumber of cycles and poles - Determines the mageet aray length

meter  Physical bength of the vehacle mesouned from end 1o end

meters  Dhstance from vehicle center to fromt magnet edge of propulsion aemay

Meotor Parameters for Path 1 Motor Defaults

Matar Type: Q5. G2_WT H
ssoelerstion Lmit 5 mis® Limited by motor thrust conctant, electnic curnend, snd vebacle mass
Velocity Limit: 3 LT Flasmurn vehiche speed of vehicle travelling ower this mobor

Harreal Position Toleramoe: | 007
Harraal Vielooity Tolermnce: | 001

(%) QSHT Motor Parameters
Downstream Gap ®2 |01

@ Cantrol Loop Parameters

(¥) Advanced Parameters

meters  Pogition tolerance vandow for setting the arrval flag

[T Viglocay iolerance wandow for setting the amival fug

meters  Messured gap between this motor and the next motor

Figure 4-46: Motor Defaults Page - Selective Copy Button

B Copy Maotor Defaults - o
Copy Motor Defaults from Path 1 To Selected Paths

Path ID [ Vehicle | Motor [[] Control Loop Advanced

u O O O C

O : || | O O

O s O O O O

O 4 m O | O

O s O O O O

cocs

Figure 4-47: Copy Motor Defaults
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4. In the Copy Motor Defaults window, check the boxes individually or use the row or
column headers to select which parameter groups and paths to copy to.
In this example, the Vehicle column header checkbox was used to select the vehicle
parameters for all paths.
§7 Copy Motor Defaults - m} X

Copy Motor Defaults from Path 1 To Selected Paths

Path ID

[+ Vehicle d

Motor | Control Loop [] Advanced
) 1 e | [ O
(w2 [+ [l O L]
| [m] 2 v ] O] [l
(w] 4 [+ [l 1 L]
(W 5 [+ O O Ll

T GETED

Figure 4-48: Copy Motor Defaults Window - Copy Vehicle Parameters

Select Apply Settings to copy the selected parameters. Select Cancel to cancel.

Select OK on Copy Complete.

The selected parameters have been copied to the selected paths.

Copy Complete >

l Copy items to paths complete!

Figure 4-49: Copy Motor Defaults Complete

Select Save XML Config on the File menu in the Configurator Menu Bar.
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Create and Edit Nodes

This section describes how to create and edit all node types in the Node Controller
Configuration File. Nodes define the beginning, end, and intersection of paths and are an
important element of a transport system configuration.

NOTE: There is a maximum of two nodes per path. The maximum quantity of paths per

Node Types

transport system is system-dependent, see MagneMotion Node Controller Hardware
User Manual, publication MMI-UMO13.

The maximum quantity of paths per node is dependent on the node type. The ends of
all paths that meet in a node must be connected to the same node controller.

Table 4-3: Menu Definitions and Short-cut Keys

Menu Action Short-cut

File New XML Config Ctrl+N
Open XML Config (Ctrl+0
Save XML Config Ctrl+S

Edit Insert Before Ctrl+Shift+
Insert After Ctrl+l
Add to End Ctrl+E
Cut Ctrl+-X
Copy Ctrl+C
Paste Ctrl+-V
Delete Del (Delete)

The transport systems support the following types of nodes. All node types that support
motion through the node, support bidirectional motion. Not all systems support all node types.
See Node Parameters on page 249 for parameters descriptions.

Simple Node on page 119

Relay Node on page 121
Terminus Node on page 122
Merge Node on page 124
Diverge Node on page 128
Merge-Diverge Node on page 132
Gateway Node on page 136
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. Overtravel Node on page 138
. Moving Path Node on page 141

See the MagneMotion Node Controller Hardware User Manual, publication MMI-UMO013 for
information on how to install and maintain the node controllers that are used with the
transport systems. Node controllers are used to monitor vehicles and control the motors of a
transport system based on the commands from the host controller.

Create a Node

Each node in the transport system must be defined.

1. In the Configuration Tree, select Nodes, see Figure 4-50.

Configuration Tree

4 (lobal Settings
&% EtherNet/IP
= HLC Control Group

m== Paths

® Node Controllers
Figure 4-50: Configuration Tree with Nodes Selected

2. On the Edit menu in the Configurator Menu Bar, select Add To End... (or right-click
on Nodes and select Add To End...).

NOTE: Right-click on an existing node to open the Edit shortcut menu insert a node
before or after the selected node.

The list of nodes is expanded and displayed below Nodes in the Configuration Tree,
see Figure 4-51 with the new node added to the list. The node is automatically
numbered with the next available Node ID.

Configuration Tree

4 (lobal Settings

&% EtherNet/IP
2 HLC Control Group
m== Daths

4 )- Nodes

® Node Controllers

Figure 4-51: Configuration Tree Showing Node Added

Edit a Node

l. Expand the list of nodes in the Configuration Tree by selecting the symbol in front of
Nodes or double-clicking Nodes.

The list of nodes is expanded and displayed below Nodes in the Configuration Tree.
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2. Open the node to be edited by selecting the Node ID for that node.

The Node Details page for the selected node, see Figure 4-52, is displayed in the
Configuration Settings Pane.

& MagneMotion Configurator for Q5100 = m} X
File Edit View Help

Configuration Tree Node 1 Parameters

4 Global Settings ID: 1 System-wide unique ID of this node
&% EtherNet/IP
52 HLC Control Group

m= Paths

4 )— Nodes

Name: Optional name of this node (32 character limit)

Node Type: None ¥ | Type of node

® Node Controllers

Figure 4-52: New (Undefined) Node Page

3. Update the node parameters as required (see Nodes on page 248 for detailed
descriptions of all parameters).
4. Select Save XML Config on the File menu in the Configurator Menu Bar.
Simple Node

A Simple node is used to begin a path that is not connected to anything else at the upstream
end. No vehicles can be commanded to enter or exit the path through a Simple node. The
upstream end of the path where the node is located requires one connection to the node
controller. See Figure 4-53, where the shaded circle represents the Simple node. Paths can
begin at other node types.

. Forward
Simple Node Exit Path (Downstream)
\ / (Path 1) —
_— ( {
e e e
N / I,
MM Motor
Figure 4-53: Simple Node
l. Open the node to be edited by selecting the Node ID for that node in the Configuration

Tree.

2. From the Node Type drop-down list, select Simple.

The Node Details page is updated to show the Simple node parameters, see
Figure 4-54.
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Node 1 Parameters

ID: 1 System-wide unique ID of this node
MName: Optional name of this node (32 character limit)
Node Type: Simple ¥ | Type of node

Simple Mode Parameters

Exit Path ID: | None  * | Path whose upstream end originates from this simple node

Figure 4-54: Simple Node Parameters

3. Update the node parameters as required (see Simple Node on page 250 for detailed
descriptions of all parameters).
4. Select Save XML Config on the File menu in the Configurator Menu Bar.
Example

If the configuration of the node is the same as the configuration shown in Figure 4-53, set Exit
Path ID to 1, see Figure 4-55.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
MName: Optional name of this node (32 character limit)
Node Type: Simple ¥ | Type of node

Simple Node Parameters

Exit Path 1D: 1 ~ | Path whose upstream end originates from this simple node

Figure 4-55: Simple Node Example
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Relay Node

A Relay node is used to connect the downstream end of a path and the upstream end of a path.
Relay nodes are used to connect two paths when the maximum quantity of motors on the first
path is reached. Relay nodes are also used to join the downstream and upstream ends of the
same path, which creates a simple loop. See Figure 4-56, where the shaded circle represents

the Relay node.
Relay Node
Forward
Entry Path Ends Exit Path Begins (Downstream)
(Path 1) (Path 2) >
[ [ [ [
\ \ o\
F—A T — — — — — == — — A =4
AR \ I 7 AR
I, /4 <=7 ]
MM Motor
Figure 4-56: Relay Node
1. Open the node to be edited by selecting the Node ID for that node in the Configuration
Tree.

2. From the Node Type drop-down list, select Relay.

The Node Details page is updated to show the Relay node parameters, see
Figure 4-57.

MNode 1 Parameters

1D 1 Systemn-wide unique 1D of this node
Mame: Optional name of this node (32 character limit)
MNode Type: Relay * | Type of node

Relay Node Parameters

Entry Path ID: Mone  * | Path whose downstream end enters into this relay node

Exat Path ID: Mone  * | Path whose upstream end oniginates from this relay node

Figure 4-57: Relay Node Parameters

3. Update the node parameters as required (see Relay Node on page 251 for detailed
descriptions of all parameters).

4. Select Save XML Config on the File menu in the Configurator Menu Bar.
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Example

If the configuration of this node is the same as the configuration shown in Figure 4-56, set
Entry Path ID to 1 and Exit Path ID to 2, see Figure 4-58.

Node 1 Parameters

1D 1 System-wide unique 1D of this node
Mame: Cptional name of this node (32 character limit)
Mode Type: Relay ¥ | Type of node

Relay Mode Parameters

Entry Path ID: 1 * | Path whose downstream end enters into this relay node

Exit Path ID: 2 * | Path whose upstream end criginates from this relay node

Figure 4-58: Relay Node Example

Terminus Node

A Terminus node is used on a path where vehicles move to or from remote equipment.
Terminus nodes can be placed at either the upstream or downstream end of the path. The
upstream end of the path where the node is located requires one connection to the node
controller. See Figure 4-59, where the shaded circle represents the Terminus node at the
downstream end of the path.

Forward
(Downstream) Path Ends

|
‘ Terminus Node
: (Path 3) \; [

L7 \i— -
Guideway

MM Motor j

\”L’\

1T
}
I
|
I
I
I
'|
1

Transport System | Remote Equipment
Figure 4-59: Terminus Node
l. Open the node to be edited by selecting the Node ID for that node in the Configuration
Tree.
2. From the Node Type drop-down list, select Terminus.
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The Node Details page is updated to show the Terminus node parameters, see

Figure 4-60.
Mode 1 Parameters
1D: 1 System-wide unique |D¥ of this node
MName: Optional name of this node (32 character limit)
Node Type: | Terminus ¥ | Type of node

Terminus Node Parameters

Path: MNone >~ ID of the path this terminus node is on
Path End: Upstream b Path end to place the terminus node
Custom Initial Target: | 0 meters  Custom initial target destination for entering vehicles

Figure 4-60: Terminus Node Parameters

3. Update the node parameters as required (see Terminus Node on page 251 for detailed
descriptions of all parameters).

4. Select Save XML Config on the File menu in the Configurator Menu Bar.

Example

If the configuration of this node is the same as the configuration shown in Figure 4-59, set
Path to 3 and Path End to Downstream, see Figure 4-61.

Node 1 Parameters

ID: 1 System-wide unique ID of this node
Mame: Optional name of this node (32 character limit)
Node Type: Terminus ¥ | Type of node

Terminus Mode Parameters

Path: 3 o ID of the path this terminus node is on
Path End: Downstream *~ Path end to place the terminus node
Custom Initial Target: | 5.5 meters  Custom initial target destination for entering vehicles

Figure 4-61: Terminus Node Example
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Merge Node
A Merge node is used where the downstream ends of two paths connect to the upstream end of
a third path. A merge can be created using either a Right Switch or a Left Switch. See
Figure 4-62, where the shaded circle represents the Merge node that uses a Left Switch.

NOTE: Merge nodes are only available for MagneMover Lite.

Straight Entry Path Ends Merge Node Forward
(Path 1) [ (Left Switch Shown) (Downstream)
— —p
([ A [ {
A\ \ L
\ e - — - — - — - — - — = o
] ) V. Y% \ ] )
T
; [ Merged Exit Path Begins
MM Switch MM Motor
| (Path 3) o0
I
i Curve Entry Path Ends
~ " (Path 2)
] |
Figure 4-62: Merge Node
1. Open the node to be edited by selecting the Node ID for that node in the Configuration
Tree.
2. From the Node Type drop-down list, select Merge.
The Node Details page is updated to show the Merge node parameters, see
Figure 4-63.
Node 1 Parameters
1D: 1 System-wide unigue ID of this nede
MName: Optional name of this node (32 character limit)
Nede Type: Merge ¥ | Type of node
Merge Node Parameters
Entry/Exit Path ID L::::h
Straight Entry None ~| 0.0000 m
Curve Entry None ¥ | 0.0000 m
Merged Exit Mone ¥ | 0.0000 m
Figure 4-63: Merge Node Parameters - No Path Selected
3. For each entry or exit path that is identified under Entry/Exits, select the number of

the path that is connected to this node from the appropriate Path drop-down list.

Default values are entered in the Clearance Distance, Entry Gate ID, Entry
Gate Distance, and Consecutive Vehicle Limit fields.
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A. If the Vehicle Shape in the Motor Defaults for all paths in the node is Linear,
the Merge node page displays, see Figure 4-64.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge ~ | Type of node

Merge Node Parameters

[] Use Gates and Clearances

EopEss R portion oition Vahicle Limit  Langth
Straight Entry 1 & 0 m |0 m 0 0.5000 m
Curve Entry 2 e 0 m |0 m 0 0.4506 m
Merged Exit 3 M 0 m |0 m 1.2503 m

Figure 4-64: Merge Node Parameters - Linear Vehicle Shape on Paths

B. If the Vehicle Shape in the Motor Defaults for all paths in the node is
Rectangular, the Merge node page displays, see Figure 4-65.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: = Merge ¥ Type of node

Merge Node Parameters

i/t Pt R RS ehideUmi  Langth
Straight Entry 1 v 110199 m | 0.2031 m |0 0.5000 m
Curve Entry 2 v | [0.187 m |0.1911 m |0 0.4506 m
Merged Exit 3 v 10,0436 m | 0.0477 m 1.2503 m

Figure 4-65: Merge Node Parameters - Rectangular Vehicle Shape

C. If the Vehicle Shape in the Motor Defaults is not the same for all paths in the
node, the Merge node page displays, see Figure 4-66. A Path Vehicle Shape
Mismatch error (Figure 4-67) notifies you of a vehicle shape mismatch within
anode. This is an invalid configuration as all paths in a node must use the same
vehicle shape. Use the Vehicle Shape column to determine which paths need
to be corrected.

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 125



Transport System Configuration

Create and Edit Nodes

Node 1 Parameters
1D: 1
Name:

Node Type: Merge

Merge Node Parameters
Entry/Exit Path ID

Straight Entry 1
Curve Entry 2

Merged Exit 3

v

w

v

System-wide unique 1D of this node
Optional name of this node (32 character limit)

¥ | Type of node

Path Vehicle
Length Shape

0.5000 m  Rectangular
0.4506 m Linear

1.2503 m Linear

Error: All Paths in a Node must have the same vehicle shape.

Figure 4-66: Merge Node Parameters - Vehicle Shape Mismatch

Path Vehicle Shape Mismatch b

¥y Al paths in a node must use the same vehicle shape. Please

,-' set the vehicle shape for all paths to be either Linear or
Rectangular.

Figure 4-67: Vehicle Shape Mismatch Error

4. For each entry or exit path that is identified under Entry/Exits, adjust the node
parameters if necessary (see Merge Node on page 254 for detailed descriptions of all
parameters; see Node Gates and Clearances on page 147).

A. For a Merge node with a Linear Vehicle Shape, select the Use Gates and
Clearances checkbox to enable the use of the Gate Position and Clearance
Position. The use of gates and clearances is not required for systems using
linear vehicles.

NOTE: Once the Use Gates and Clearances checkbox is checked, data

validation runs on the Gate Position and Clearance Position fields.
Update the values position to be the minimum distance from the node
to confirm a valid configuration.
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Merge Node Parameters

Use Gates and Clearances

ay/Eit  PathiD R G enielim Length
Straight Entry 1 SN 0 m |0 m |0 0.5000 m
Curve Entry 2 1|0 m |0 m [0 0.4506 m
Merged Exit 3 Sl 0 | m | 0 m 1.2503 m

Note: If the Gate or Clearance Position(s) traverse multiple motors on the Path, ensure that all
motors between the Gate/Clearance Position and the Node utlitize the same vehicle length.

Figure 4-68: Merge Node Parameters — Use Linear Gates and Clearances

B. For a Merge node with a Rectangular Vehicle Shape, the Gate Distance and
Clearance Distance are displayed, see Figure 4-65. These values are
calculated based on the system layout and vehicle dimensions. There is no
need to modify these values when using the rectangular vehicle option. The use
of gates and clearances is required for systems using rectangular vehicles.

C. Both linear and rectangular style Merge nodes use the Consecutive Vehicle
Limit parameter to manage traffic through the switch.

5. Select Save XML Config on the File menu in the Configurator Menu Bar.

Linear Example

If the configuration of this node is the same as the configuration shown in Figure 4-62, set
Straight Entry to 1, Curve Entry to 2, and Merged Exit to 3, see Figure 4-69.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge v | Type of node

Merge Node Parameters

[7] Use Gates and Clearances

/it PathiD B GRS e timi Length
Straight Entry 1 | N m |0 m |0 0.5000 m
Curve Entry 2 ¥l |0 m |0 m 0 0.4506 m
Merged Exit 3 | Y m |0 m 1.2503 m

Figure 4-69: Merge Node Example — Linear
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Diverge Node
A Diverge node is used where the downstream end of one path connects to the upstream ends
of two paths. A diverge can be created using either a Right Switch or a Left Switch. See
Figure 4-70, where the shaded circle represents the Diverge node that uses a Right Switch.

NOTE: Diverge nodes are only available for MagneMover Lite.

Forward Diverge Node Straight Exit Path Begins
(Downstream)  (Right Switch Shown) \ (Path 2)
— —
\ ) / \
] ] 4 ] [
e === === — g 7 =
\ A \
MM Motor Slngle Entry Path Ends I MM Switch
(Path 1) I
I
Curve Exit Path Begins i
(Path 3) L
“TTr——
l
1
Figure 4-70: Diverge Node
1. Open the node to be edited by selecting the Node ID for that node in the Configuration
Tree.
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2. From the Node Type drop-down list, select Diverge.
The Node Details page is updated to show the Diverge node parameters, see
Figure 4-71.
Mode 1 Parameters
1C: 1 System-wide unique 1D of this node
Mame: Optional name of this node (32 character limit)
Node Type: Diverge ¥ | Type of node

Diverge Node Parameters

Path

Entry/Exit Path ID Length

Straight Exit Mone  * | 0.0000 m
Curve Exit Mone  * | 0.0000 m

Single Entry Mone ¥ | 0.0000 m
Figure 4-71: Diverge Node Parameters - No Paths Selected

3. For each entry or exit path that is identified under Entry/Exit, select the Path ID of the
path that is connected to this node from the appropriate Path drop-down list.

A. If the Vehicle Shape in the Motor Defaults for all paths in the node is Linear,
the Diverge node page displays, see Figure 4-72.

Node 1 Parameters

ID: 1 System-wide unique 1D of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge ¥ | Type of node

Diverge Node Parameters

[] Use Gates and Clearances

fry/Bit PatnD B CEEN Vewdetimt Longth
Straight Exit 2 il 0 m |0 m 0 0.5000 m
Curve Exit 3 =0 m |0 m 0 0.4506 m
Single Entry il S0 m |0 m 1.0003 m

Figure 4-72: Diverge Node Parameters - Linear Vehicle Shape

B. If the Vehicle Shape in the Motor Defaults for all paths in the node is
Rectangular, the Diverge node page displays, see Figure 4-73.
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Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge v | Type of node

Diverge Node Parameters

trry/Eit PathiD SR RS Vewiae Limit Length
Straight Exit 2 ¥110.199 m | 0.2031 m 0 0.5000 m
Curve Exit 3 v | [0.187 m |0.1911 m 0 04506 m
Single Entry 1 ¥ | 1 0.0467 m | 0.0508 m 1.0003 m

Figure 4-73: Diverge Node Parameters - Rectangular Vehicle Shape

C. If the Vehicle Shape in the Motor Defaults is not the same for all paths in the
node, the Diverge node page displays, see Figure 4-74. A vehicle shape
mismatch error (Figure 4-67) notifies you of a vehicle shape mismatch within a
node. This is an invalid configuration as all paths in a node must use the same
vehicle shape. Use the Vehicle Shape column to determine which paths need
to be corrected.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge ¥ | Type of node

Diverge Node Parameters

Entry/Exit Path ID L::;':h ‘;‘::;::
Straight Exit 2 ¥ | 0.5000 m  Rectangular
Curve Exit 3 ¥ | 04506 m Rectangular
Single Entry 1 ¥ | 1.0003 m Linear

Error: All Paths in a Node must have the same vehicle shape.

Figure 4-74: Diverge Node Parameters - Vehicle Shape Mismatch

4. For each entry or exit path that is identified under Entry/Exits, adjust the node
parameters if necessary (see Diverge Node on page 256 for detailed descriptions of all
parameters, see Node Gates and Clearances on page 147 for additional information
about gates and clearances).

A. For a Diverge node with a Linear Vehicle Shape, select the Use Gates and
Clearances checkbox to enable the use of the Gate Position and Clearance
Position. The use of gates and clearances is not required for systems using
linear vehicles.
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NOTE: Once the Use Gates and Clearances checkbox is checked, data
validation is run on the Gate Position and Clearance Position fields.
Update the values position to the minimum distance from the node to
confirm a valid configuration. For each entry or exit path that is
identified under Entries and Exits, select the number of the path that
is connected to this node from the appropriate Path drop-down list.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge ¥ | Type of node

Diverge Node Parameters

Use Gates and Clearances

ttry/Bit PathiD RS e Ve Limt Longth
Straight Exit 2 e | 0 l m ‘ 0 | m |0 0.5000 m
Curve Exit 3 - | 0 | m ‘ 0 | m 0 0.4506 m
Single Entry 1 s 0 m [0 m 1.0003 m

Note: If the Gate or Clearance Position(s) traverse multiple motors on the Path, ensure that all
motors between the Gate/Clearance Position and the Node utlitize the same vehicle length.

Figure 4-75: Diverge Node Parameters - Use Linear Gates and Clearances

B. For a Diverge node with a Rectangular Vehicle Shape, the Gate Distance and
Clearance Distance are displayed, see Figure 4-65. These values are
calculated based on the system layout and vehicle dimensions. There is no
need to modify these values when using the rectangular vehicle option. The use
of gates and clearances is required for systems using rectangular vehicles.

C. Both linear and rectangular style Diverge nodes use the Consecutive Vehicle
Limit parameter to manage traffic through the switch.

5. Select Save XML Config on the File menu in the Configurator Menu Bar.

Linear Example

If the configuration of this node is the same as the configuration shown in Figure 4-70, set
Straight Exit to 2, Curve Exit to 3, and Single Entry to 1, see Figure 4-76.

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 131



Transport System Configuration
Create and Edit Nodes

Node 1 Parameters

ID: 1 System-wide unique 1D of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge ¥ | Type of node

Diverge Node Parameters

[7] Use Gates and Clearances

/et PathD e Ve timit Longth
Straight Exit 2 = | 0 m |0 m 0 0.5000 m
Curve Exit = R m |0 m 0 0.4506 m
Single Entry 1 R m |0 m 1.0003 m

Figure 4-76: Diverge Node Example - Linear

Merge-Diverge Node

A Merge-Diverge node is used where the downstream ends of two paths connect to the
upstream ends of two other paths. A merge-diverge is created using a Right Switch and a Left
Switch. See Figure 4-77, where the shaded circle represents the Merge-Diverge node.

NOTE: Merge-Diverge nodes are only available for MagneMover Lite.

Forward
(Downstream) ; '
—]
Curve Entry Path Ends Tr— T+ Curve Exit Path Begins
(Path 2) | : (Path 4)
I
Forward I I MM Switch
(Downstream) I ' MM Motor
— Y [
y 2 )
_'7'/"_'_'_"\_""'""/' """"""" ol —
A\ \

Straight Entry Path End

s /
(Path 1)
Merge-Diverge Node

Straight Exit Path Begins
(Path 3)

Figure 4-77: Merge-Diverge Node

l. Open the node to be edited by selecting the Node ID for that node in the Configuration

Tree.

2. From the Node Type drop-down list, select Merge-Diverge.
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The Node Details page is updated to show the Merge-Diverge node parameters, see
Figure 4-78.

Merge-Diverge Mode Parameters

Path
Length

Straight Entry Nene  ~| 00000 m

Entry/Exit Path ID

Curve Entry None ™| 0.0000 m
Straight Exit Nene  “| 0.0000 m

Curve Exit Mone ~ | 0.0000 m

Figure 4-78: Merge-Diverge Node Parameters - No Paths Selected

3. For each entry or exit path that is identified under Entry/Exits, select the Path ID that
is connected to this node from the appropriate Path drop-down list.

A. If the Vehicle Shape in the Motor Defaults for all paths in the node is Linear,
the Merge-Diverge node page displays, see Figure 4-79.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge-Diverge v | Type of node

Merge-Diverge Node Parameters

[] Use Gates and Clearances

/Bt PathD TR GRS Vewdetmit  Longth
Straight Entry 1 ~0 0 m |0 m |0 0.5000 m
Curve Entry 2 ¥l |0 m |0 m 0 0.4506 m
Straight Exit 3 >l |0 m |0 m |0 0.5000 m
Curve Exit 4 = | 0 m |0 m 0 0.4506 m

Figure 4-79: Merge-Diverge Node Parameters - Linear Vehicle Shape

B. If the Vehicle Shape in the Motor Defaults for all paths in the node is
Rectangular, the Merge-Diverge node page displays, see Figure 4-80.
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Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge-Diverge ¥ | Type of node

Merge-Diverge Node Parameters

/bt PathD AR RN ewdetmi  Lengih
Straight Entry 1 | 0.199 m |0.2031 m |0 0.5000 m
Curve Entry 2 v 110187 m | 0.1911 m 0 0.4506 m
Straight Exit 3 | 0199 m | 0.2031 m |0 0.5000 m
Curve Exit 4 v 0187 m | 0.1911 m |0 0.4506 m

Figure 4-80: Merge-Diverge Node Parameters - Rectangular Vehicle Shape

C. If the Vehicle Shape in the Motor Defaults is not the same for all paths in the
node, the Merge-Diverge node page displays, see Figure 4-81. A vehicle shape
mismatch error (Figure 4-67) notifies you of a vehicle shape mismatch within a
node. This is an invalid configuration as all paths in a node must use the same
vehicle shape. Use the Vehicle Shape column to determine which paths need
to be corrected.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge-Diverge v Type of node

Merge-Diverge Node Parameters

Entry/Exit Path ID L:::::h ‘;’:;':
Straight Entry 1 ¥ | 0.5000 m Linear
Curve Entry 2 v | 04506 m Rectangular
Straight Exit 3 ¥ | 05000 m Rectangular

Curve Exit 4 v | 04506 m Rectangular

Error: All Paths in a Node must have the same vehicle shape.

Figure 4-81: Merge-Diverge Node Parameters - Vehicle Shape Mismatch

4. For each entry or exit path that is identified under Entry/Exits, adjust the node
parameters if necessary (see Merge-Diverge Node on page 259 for detailed
descriptions of all parameters, see Node Gates and Clearances on page 147 for
additional information about gates and clearances).

A. For a Merge-Diverge node with a Linear Vehicle Shape, select the Use Gates
and Clearances checkbox to enable the use of the Gate Position and
Clearance Position. The use of gates and clearances is not required for
systems using linear vehicles.
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NOTE: Once the Use Gates and Clearances checkbox is checked, data
validation is run on the Gate Position and Clearance Position fields.
Update the values position to be the minimum distance from the node
to confirm a valid configuration.

Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge-Diverge ¥ Type of node

Merge-Diverge Node Parameters

Use Gates and Clearances

fuy/Bit PathiD R e VewdeLimt Length
Straight Entry 1 SN 0 m |0 m |0 0.5000 m
Curve Entry 2 sl 0 m |0 m |0 0.4506 m
Straight Exit 3 = | 0 | m | 0 | m [0 0.5000 m
Curve Exit 4 " | 0 | m | 0 | m |0 0.4506 m

Note: If the Gate or Clearance Position(s) traverse multiple motors on the Path, ensure that all
motors between the Gate/Clearance Position and the Node utlitize the same vehicle length.

Figure 4-82: Merge-Diverge Node Parameters - Use Linear Gates and Clearances

B. For a Merge-Diverge node with a Rectangular Vehicle Shape, the Gate
Distance and Clearance Distance are displayed, see Figure 4-82. These
values are calculated based on the system layout and vehicle dimensions.
There is no need to modify these values when using the rectangular vehicle
option. The use of gates and clearances is required for systems using
rectangular vehicles.

C. Both linear and rectangular style Merge-Diverge nodes use the Consecutive
Vehicle Limit parameter to manage traffic through the switch.

5. Select Save XML Config on the File menu in the Configurator Menu Bar.

Linear Example

If the configuration of this node is the same as the configuration shown in Figure 4-77, set
Straight Exit to 2, Curve Exit to 3, and Single Entry to 1, see Figure 4-83.
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Node 1 Parameters

ID: 1 System-wide unique 1D of this node
Mame: Optional name of this node (32 character limit)
Node Type: Merge-Diverge ¥ | Type of node

Merge-Diverge Node Parameters

[] Use Gates and Clearances

/Bt PathID O G Ve limt  Length
Straight Entry 1 el | O m 0 m |0 0.5000 m
Curve Entry 2 =l |0 m 0 m 0 0.4506 m
Straight Exit 3 | 0 m 0 m |0 0.5000 m
Curve Exit 4 S| 0 m 0 m 0 0.4506 m

Figure 4-83: Merge-Diverge Node Example — Linear
Gateway Node

A Gateway node is used to connect a path end on one transport system to a path end on
another transport system. Gateway nodes can be used either with or without the use of an HLC
Control Group to manage vehicle IDs across subsystems of a larger transport system. See
Figure 4-84, where the shaded circles represent the Gateway nodes. Each transport system has
its own HLC and Node Controller Configuration File. If using an HLC Control Group, the
HLC Control Group Settings must be configured in each Node Controller Configuration File
(see Defining HLC Control Groups on page 80).

NOTE: There is a maximum of two Gateway nodes per node controller, one upstream and
one downstream. The Gateway nodes do not need to be on the same path.

. The upstream Gateway node in a gateway pair has a corresponding
downstream node on another node controller belonging to another subsystem
of the HLC Control Group.

. The downstream Gateway node in a gateway pair has a corresponding
upstream node on another node controller belonging to another subsystem of
the HLC Control Group.
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Subsystem 1 Subsystem 2
(Vehicle ID Server) ! (Vehicle ID Client)
|
Host Controller Network Host Controller
192.168.110.100 Switch 192.168.110.200
Ethernet !
I
I
[ ( |
HLC NC | HLC/NC
192.168.110.101| | 192.168.110.111] | 192.168.110.201
I
I
I
Forward ) | Forward
(Downstream) E(’;;tphag; | (Epnatm '?;"th (Downstream)
— | —
/ [5.0m R 1.0y ¢
e e ———— =2 =
) 4 ST ) )
_[ —
/Gateway Node | \ Gateway Node
MM Motor (Node 1) | (Node 2)

Figure 4-84: Gateway Node

Open the node to be edited by selecting the Node ID for that node in the Configuration
Tree.

From the Node Type drop-down list, select Gateway.

The Node Details page is updated to show the Gateway node parameters, see
Figure 4-85.

Node 1 Parameters

1D: 1 System-wide unique |D of this node
Name: Optional name of this node (32 character limit)

Node Type: Gateway ~ | Type of node

Gateway Node Parameters

Path: None - ID of the path this gateway node is on

Path End: Downstream | Path end to place the gateway node

Peer IP Address: IP Address of this gateway's peer node controller
Peer Node ID: Node ID of this gateway’s peer gateway node

Figure 4-85: Gateway Node Parameters

Update the required node parameters in the Node Controller Configuration Files for
each transport system (see Gateway Node on page 252 for detailed descriptions of all
parameters).

Select Save XML Config on the File menu in the Configurator Menu Bar.
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Example

If the configuration of this node is the same as the configuration shown in Figure 4-84, the
Node Controller Configuration File for HLC Control Subsystem 1 contains the Gateway node
definition that is shown in the upper example of Figure 4-86. The Node Controller
Configuration File for HLC Control Subsystem 2 contains the Gateway node definition that is
shown in the lower example of Figure 4-86. If using an HLC Control Group, it must be
configured as shown in Figure 4-12 on page 82 for this example.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
MName: Optional name of this node (32 character limit)

Node Type: Gateway ¥ | Type of node

Gateway Node Parameters
Path: 3 s ID of the path this gateway node is on
Path End: Downstream | Path end to place the gateway node
Peer IP Address: | 192.168.110.201 IP Address of this gateway's peer node controller

Peer Node ID: 2 Node ID of this gateway's peer gateway node

Gateway Node in HLC Control Group 1 (Master)

Node 2 Parameters

ID: 2 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: | Gateway ¥ | Type of node

Gateway Node Parameters

Path: 1 & ID of the path this gateway node is on

Path End: Upstream v | Path end to place the gateway node

Peer IP Address: | 192.168.110.111 IP Address of this gateway's peer node controller
Peer Node ID: i} Node ID of this gateway's peer gateway node

Gateway Node in HLC Control Group 2 (Slave)
Figure 4-86: Gateway Node Example

Overtravel Node

NOTE: Overtravel nodes are only available for QuickStick and QuickStick HT.

An Overtravel node is used to permit part of a vehicle to move past the end of the motor at the
end of a path. Additional support structure (guideway) for the vehicle must be provided, or the
vehicle’s supports (wheels) must not be allowed to move past the end of the path. See

Figure 4-87 and Figure 4-88, where the shaded area represents Overtravel nodes.

NOTICE If appropriate cautions are not taken for the vehicle, it
can fall off of the guideway or get caught on the end of the
guideway preventing further movement.

NOTE: There is only a certain amount of thrust and attractive force available per magnet
array cycle. Make sure the magnet array on the vehicle covers enough of the motor
to allow the motor to exert force on the vehicle to move it.
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The overtravel feature can be used for the following applications:
. Providing space for vehicle movement during startup (Figure 4-87).

. Allowing movement of a vehicle that is longer than the motor(s) on the path
(Figure 4-88).

Upstream Forward

Overtravel Node Path End (Downstream)
-0. 25\' f (Path 1) — >

[T 1T [T [T 1T I

—————— o el

[T 4IT [T [T TI 1

<=
Vehicle QS Motor / Guideway j

Figure 4-87: Overtravel Node, Startup Top View

Upstream Forward Downstream Overtravel Node 2
Overtravel Node 1 Path End (Downstream) Path End
-0.|25 p ‘ (Path 1) ‘ > (Path1

o / 'f\ -
Vehicle QS Motor Guideway

Figure 4-88: Overtravel Node, Extended Vehicle Top View

1. Open the node to be edited by selecting the Node ID for that node in the Configuration
Tree.
2. From the Node Type drop-down list, select Overtravel.

The Node Details page is updated to show the Overtravel node properties, see
Figure 4-89.

Mode 2 Parameters

ID: 2 Systemn-wide unigue ID of this node
MName: Optional name of this node (32 character limit)

Node Type: | Owvertravel v | Type of node

Overtravel Node Parameters

Path: None ~ ID of the path this Overtravel node is on
Path End: Upstream 5 Path end to place the Overtravel node

Maximum Position: |0 meters  Position of maximum vehicle overtravel

Figure 4-89: Overtravel Node Properties

3. Update the node properties as required (see Overtravel Node Parameters on page 262
for detailed descriptions of all properties).
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4. Select Save XML Config on the File menu in the Configurator Menu Bar.
Examples

If the configuration of this node is the same as the configuration shown in Figure 4-87,
configure the node, see Figure 4-90.

Node 1 Parameters

1D: 1 System-wide unique ID of this node
MName: Cwertravel 1 Optional name of this node (32 character limit)
Node Type: Cwertravel ¥ | Type of node

Overtravel Node Parameters

Path: 1 N ID of the path this Overtravel node is on
Path End: Downstream  ~ Path end to place the Overtravel node
Maximum Position: | 0.250 meters  Position of maximum vehicle overtravel

Figure 4-90: Overtravel Node Example, Startup

If the configuration of this node is the same as the configuration shown in Figure 4-88, two
Overtravel nodes are required. Configure the nodes, see Figure 4-91.

MNode 1 Parameters

ID: 1 System-wide unique ID of this node
MName: Chertravel_1 Optional name of this node (32 character limit)
Node Type: Chvertravel ¥ | Type of node

Owertravel Node Parameters

Path: 1 b ID of the path this Overtravel node is on
Path End: Upstream “’ Path end to place the Overtravel node
Maximum Position: | -0.25 meters  Position of maximum vehicle overtravel

Upstream Overtravel Node

Node 1 Parameters

1D: 1 System-wide unigue ID of this node
Mame: Overtravel_1 Optional name of this node (32 character limit)
Node Type: Overtravel ¥ | Type of node

Overtravel Node Parameters

Path: 1 & ID of the path this Overtravel node is on
Path End: Downstream * Path end to place the Overtravel node
Maximum Position: | 1.25 meters  Position of maximum vehicle overtravel

Downstream Overtravel Node

Figure 4-91: Overtravel Node Example, Extended Vehicle

140 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



Transport System Configuration

Create and Edit Nodes

Moving Path Node

NOTE: Moving Path nodes are only available for QuickStick and QuickStick HT.

A Moving Path node is used to connect the ends of multiple paths using a path being moved
by a Host-controlled mechanism. This mechanism may be any user-supplied mechanism,
including a QuickStick path. The Moving Path node enables vehicles to move between
multiple guideways. The paths in the Moving Path node are called entry and exit paths. Either
type of path may be moved but the connecting paths must all be of the other type (that is, entry
paths move and all exit paths are fixed). Up to 12 paths can be configured as either entry paths
or exit paths. See Figure 4-92, where the shaded area represents the Moving Path node.

Use of the Moving Path node requires the host controller to command the drive mechanism to
position one of the moving paths so that it aligns with one of the fixed paths. The host
controller must then issue a Link command (see the MagneMotion Host Controller TCP/IP
Communication Protocol User Manual, publication MMI-UMOO03 or the MagneMotion Host
Controller EtherNet/IP Communication Protocol User Manual, publication MMI-UMO004.) to
connect the two paths to allow vehicle movement. After the vehicle has moved beyond the
node, the host controller must issue an Unlink command before the Moving Path may be
moved to a new position.

Figure 4-92 shows a single Moving Path node configuration where vehicles can move
between the three exit paths using either of the two entry Moving Paths.

Entry Path Ends
(Path 1)

Vehicle on
Moving Path

Moving Path Node
Exit Path Begins

“//_(th3)

Forward
(Downstream)

—>

Exit Path Begins

(Path 4)

QS Motor

Entry Path Ends
(Path 2)

Host-controlled
Drive Mechanism

Exit Path Begins
(Path 5)

‘L Guideway

:Ej

Figure 4-92: Moving Path Node Single Node

;— Vehicle
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Figure 4-93 shows a dual Moving Path node configuration where vehicles can move from
either of the two entry paths in Moving Path Node 1 to any of the exit paths in Moving Path
Node 2 using either of the two Moving Paths. In this type of configuration, the Moving Paths
are associated with both Moving Path nodes. For Moving Path Node 1, these paths are exit
paths. For Moving Path Node 2, these paths are entry paths.

In Figure 4-93 if the vehicle is moving from Moving Path Node 1 Entry Path 1 to Moving
Path Node 2 Exit Path 5 the Moving Path does not need to move.

Moving Path Vehicl Moving Path
Node 1 enicie on Node 2
Moving Path . . Forward
Exit Path Begins
Entry Path Ends (Downstream)
(Path 5)
(Path 1) \=X — >
/ > \ \ |
[ [ [T 1T
— ’ --H\ ‘ g-‘_-_-_ ----- TH\-\_ —
| - ] | \
Exit Path Begins I/VJ'H_!_ === | Entry Path Ends
(Path3) | L 1 (Path3) £ path Begins
| | | (Path 6)
1 L1 i L 1 |
I [T 11 [T L= [ [T 1T
\/\_ — I = — _QII____H_ —
i 4 I |
Ertry Path E j - \L Entry Path Ends
|
ntry a(tp at;“;s) | (Path4)  Eyit Path Begins
| (Path 7)
Exit Path Begins . \
(Path 4) e ;;E::___
ATH! [
QS Motor l |

2 Vehicle
Host-controlled ¢

Drive Mechanism Guideway
Figure 4-93: Moving Path Node Dual Nodes

1. Open the node to be edited by selecting the Node ID for that node in the Configuration

Tree.

2. From the Node Type drop-down list, select Moving Path.

The Node Details page is updated to show the Moving Path Node properties, see
Figure 4-94.
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MNode 1 Parameters
1D 1 Systern-wide unique ID of this node
MName: Oprsonal name of this node (32 character limit)
Nade Type: Maving Path ¥ | Type of node
Moving Path Node Route Type
Entry Paths Route Type: Specific-route * | If specific routes, HLC requests specific path alignment

Exit Faths Route Type: Specific-route “ | If equivalent routes, Host can align any path in the set

Moving Path Node Entry and Exit Parameters | i |

] Syne Clearance & Gate Path ID with Entry/Exit Path ID Input Gap Delta Errors

Gate Clearance

Entry/Exit Path ID Position Position Gap Delta
1: None ¥ None ¥ 0 1]
2 None  ~ None 0 0
3 None v None 0 0
4: None ~ None 0 0
= None v None 0 0
6: None  ~ None 0 0
T: None v None 0 0
8: None ¥ None 0 1]
o None ~ None 0 0
10 None v None 0 0
11 None v None 0 0
12: None b None 0 0 0

Figure 4-94: Moving Path Node Properties

Select the appropriate route type for the Entry Paths Route Type and Exit Paths
Route Type from the drop-down list. Select Specific-route if a specific Moving Path
in the node is used to satisfy the route (specified by the HLC), see Figure 4-92 or
Equivalent-route if any Moving Path in the node can satisfy the route (specified by
the host controller), see Figure 4-93.

For each entry or exit path that is involved in the Moving Path node, select the path
direction under Entry/Exit.

For each entry or exit path that is identified select the Path ID of the path that is
connected to this node from the appropriate Path drop-down list.

For each entry or exit path that is identified under Entry/Exits, adjust the node
parameters if necessary. See Moving Path Node Parameters on page 263 for detailed
descriptions of all properties. See Node Gates and Clearances on page 147 for a
detailed description of the gate and clearance parameters. Select the info button next
too Moving Path Node Entry and Exit Parameters in Figure 4-94 for additional
help with gates, clearances, and gap deltas.

A. For a Moving Path node where the Gate Position or Clearance Position of the
Entry/Exits is on a neighboring path, uncheck Sync Clearance & Gate Path
ID with Entry/Exit Path ID (see Figure 4-95). Unsyncing the Path ID
provides the option to specify a gate or clearance position on a different path.
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MNode 1 Parameters
1D 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Moving Path * | Type of node
Moving Path Node Route Type
Entry Paths Route Type: Specific-route ~ | If specific routes, HLC requests specific path alignment
Exit Paths Route Type: Specific-route ~ | If equivalent routes, Host can align any path in the set
Moving Path Node Entry and Exit Parameters u
[[] Sync Clearance & Gate Path ID with Entry/Exit Path ID Input Gap Delta Errors
z Gate Gate Clearance Clearance
Entny/Bot S Eatk 1D, Path ID Position Path ID Position Gap Dt
1 None L MNone ¥ None ¥ 0 m Mone b 0 m 0 m
2: None X MNone  ~ None v 0 Mone  ~ 0
& None - None = None ' 0 MNeone ' 0
4: None e Mone  ~ None v 0 Mene v 0
- None v MNone o None v v} m Mone ¥ 0 m 0 m
6: None 3 Mone v None ~ 0 MNone v ]
1 None s None > None w 0 MNone - 0
& None o Mone  ~ None ~ 0 Mene  ~ 0
Q: None ] MNone ' None ¥ 0 MNone L 0 m 0 m
10 None ¥ MNone v None * 0 m MNone v 0
11 None = MNone - None = 0 MNone > 0
12: None ¥ Mone  ~ None v 0 m Meone  ~ o i
Figure 4-95: Moving Path Node Properties, Unsync Paths
B. After a configuration file has been created and the system has ran, the Input

Gap Delta Errors button can be used to adjust the Gap Deltas by the Gap
Errors detected by the system. These Gap Errors can be found in the Node
Controller Web Interface. See Define Downstream Gaps for QuickStick and
OSHT on page 105 for more information.

7. Select Save XML Config on the File menu in the Configurator Menu Bar.
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Examples

If the configuration of this node is the same as the configuration shown in Figure 4-92,

configure the node, see Figure 4-96.

Node 1 Parameters

ID:
MName:

MNode Type:

Moving Path Node Route Type

Entry Paths Route Type:
Exit Paths Route Type:

1

Maving Path

System-wide unique 1D of this node

Optional name of this node (32 character limit)

¥ | Type of node

Specific-route

Specific-route

If specific routes, HLC requests specific path alignment

If equivalent routes, Host can align any path in the set

Moving Path Node Entry and Exit Parameters lI‘

Sync Clearance 8 Gate Path |D with Entry/Eat Path ID

Entry/Exit
K Entry X
2: Entry Y.
A Exit &
4 Exit A
5 Exit .
6: None ¥
T MNone 2
& None ¥
: None ¥
10: MNone ¥
1t MNone &
12 MNone ¥

Path ID

4

5

MNone
None
Mone
MNone
MNone
None

MNone

Position

0.25
0.05
0.15

Qle|e||e||l@||<

Clearance
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09
0.3
01
0.2

Gap Delta

0.05
0.02

Input Gap Delta Errors

Figure 4-96: Moving Path Node, Single Node Example
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If the configuration of this node is the same as the configuration shown in Figure 4-93,
configure the nodes, see Figure 4-97.

MNode 1 Parameters

1D: 1 System-wide unique 1D of this node
MName: Optional name of this node (32 character limit)
Node Type: Moving Path ¥ | Type of node

Moving Path Mode Route Type

Entry Paths Route Type: | Specific-route ~ | If specific routes, HLC requests specific path alignment

Exit Paths Route Type: Specific-route ~ | If equivalent routes, Host can align any path in the set

Moving Path Node Entry and Exit Parameters III

Sync Clearance & Gate Path ID with Entry/Exit Path ID

Gate Clearance

Entry/Exit Path ID Position Position Gap Delta
B Entry ¥ 1 ¥l 495 m (49 m |0 m
£ Entry ¥ 2 ¥ [495 m |49 m |0 m
2] Exit A 3 Y| | 005 m |01 m (0 m
4 Exit & 4 ¥ (005 m (0.1 m 002 m

Moving Path Node 1

Node 2 Parameters

1D: 2 System-wide unique ID of this node
MName: Optional name of this node (32 character limit)
Node Type: | Moving Path ¥ | Type of node

Moving Path Mode Route Type

Entry Paths Route Type: | Specific-route ~ | If specific routes, HLC requests specific path alignment

Exit Paths Route Type: Specific-route * | If equivalent routes, Host can align any path in the set

Moving Path Mode Entry and Exit Parameters III

Sync Clearance & Gate Path |D with Entry/Exit Path ID

Gate Clearance

Entry/Exit Path ID Position Position Gap Delta
13 Entry b 3 ¥ [095 m |09 m |0 m
i Entry V¥ 4 ¥ (085 m (0.9 m |0 m
& Exit & & > 0.05 m |09 m | 0.004 m
4 Exit hy 6 ¥| [005 m (0.1 m |0 m
5 Exit ¥ i ¥| [005 m (0.1 m | 0002 m

Moving Path Node 2
Figure 4-97: Moving Path Node, Dual Nodes Example

Node Parameters

Nodes are used to define the connections between paths. The Node page is accessed by
expanding the Nodes List in the Configuration Tree and selecting the appropriate node.

146 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



Transport System Configuration
Node Parameters

Node Gates and Clearances

This section discusses the common traits and differences that are used between all kinds of
gates and clearances. Node gates and clearances are used with switching nodes (Merge,
Diverge, and Merge-Diverge) on MM Lite and Moving Path nodes on QuickStick and QSHT.
These are anti-collision parameters that define where vehicles enter and exit the node.

For MM Lite switching nodes using rectangular vehicles, the following parameters are

used:
. Gate Distance
. Clearance Distance

For MM Lite switching nodes using linear vehicles, the following parameters are used:
. Gate Position
. Clearance Position

For QuickStick and QSHT systems using Moving Path nodes, the following
parameters are used:

. Gate Path ID
. Gate Position
. Clearance Path ID
. Clearance Position

The Gate Distance, Gate Position, and Gate Path ID & Gate Position are referred to as the
"gate location".

The gate is used to hold vehicles before the node until the node is available for the next
vehicle to enter. The gate location defines a location on an entry or exit path that is associated
with a node where the vehicle (single or tandem) can safely avoid vehicles on other paths.
This location is such that the leading edge of the vehicle (including payload), regardless of
vehicle movement direction, is safely located to avoid collisions with vehicles on adjoining
paths.
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Gate Location
(Center of Vehicle)

Direction of Motion

E—

Figure 4-98: Gate Location

The Clearance Distance, Clearance Position, and Clearance Path ID & Clearance Position, are
referred to as the "clearance location".

The clearance location is the safety zone which queues vehicles until the vehicle in the node
has reached a location where it avoids collisions with other vehicles on adjoining paths or
with any mechanisms that are related to the node. The clearance location defines a location on
an entry or exit path that is associated with a node where the vehicle (single or tandem) can
safely avoid vehicles on other paths. This location has the trailing edge of the vehicle
(including payload), regardless of vehicle movement direction, safely located to avoid
collisions with vehicles on adjoining paths.

Clearance Location
(Center of Vehicle)

I

I

1 1
Direction of Motion

>

Figure 4-99: Clearance Location
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Gate and clearance locations must be defined for both forward and backward motion through
the node. Figure 4-100 shows for forward motion through a Diverge node, that the following
values are used:

. Single Entry Path (Path 1): Gate Location
. Curve Exit Path (Path 2): Clearance Location
. Straight Exit Path (Path 3): Clearance Location

A vehicle transiting the Diverge node in Figure 4-100 in the forward direction queues up at
the gate on Path 1 until the node is available for entry. The vehicle in the node owns the node
until it passes the clearance distance on either Path 2 or Path 3, allowing the next vehicle
waiting at the gate to enter.

Clearance Gate
Location Location

Direction of Motion

E—

I‘—P
ﬂ\
Path 3 /? |) Path 1
Clearance |
Location :

Path 2

Diverge Node

Figure 4-100: Gate and Clearance Locations - Forward

Figure 4-101 shows for backward motion through a Diverge node, that the following values
are used:

. Single Entry Path (Path 1): Clearance Location
. Curve Exit Path (Path 2): Gate Location
. Straight Exit Path (Path 3): Gate Location

Vehicles transiting the Diverge node in Figure 4-101 in the backward direction queues up at
the gates on Paths 2 and 3 until the node is available for entry. The vehicle in the node owns
the node until it passes the clearance distance on Path 1, allowing the next vehicle waiting at
the gate to enter.
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Gate Clearance
Location Location
~!<—> Direction of Motion
/I\ :
Path 3 I) Path 1
Gate |
Location I
: Diverge Node
|
Path 2

Figure 4-101: Gate and Clearance Locations - Backward

The gate and clearance locations on a path should not be in the same location, see

Figure 4-102. The clearance should be farther from the node than the gate. If these positions
are set the same or if the clearance location is set closer than the gate in the Configurator, then
the node controller recalculates the clearance location, so it is valid.
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— — Gate Location
—— Clearance Location

Gate & Clearance Gate & Clearance
on Path 3 | | | on Path 1

Path 3

I
I
I
|
I I
| | Path 1
| |
I I

Gate & Clearance | = |
on Path 2 ; | .

Path 2

Figure 4-102: Gate and Clearance Locations
MM Lite Rectangular Gates and Clearances

For MM Lite systems using a Rectangular Vehicle Shape (see Vehicle and Motor Parameters
on page 227) the gates and clearances are defined using the Gate Distance and Clearance
Distance.

When using MM Lite rectangular vehicles, the gate location (see Figure 4-98) is defined as
the distance in meters from the end of the motor closest to the node to the center of the
vehicle, called the Gate Distance. The clearance location (see Figure 4-99) is defined as the
distance in meters from the end of the motor closest to the node to the center of the vehicle,
called the Clearance Distance.

Figure 4-103 shows a Diverge node using a Rectangular Vehicle Shape. In this transport
system, the entry is Path 1 and the exit is Path 2 and Path 3.

When using MM Lite rectangular vehicles, the MagneMotion Configurator automatically
generates the Gate Distance and Clearance Distance for Merge, Diverge, and Merge-Diverge
nodes. These distances are generated based on the defined vehicle parameters (Fore Length,
Aft Length, Port Length, and Starboard Length see Vehicle and Motor Parameters on

page 227 for details) and the configuration the motors around the node.
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Large gate and clearance distances may be needed for wide vehicles or layouts with many

curves and switches. The automatically generated values should not be modified for
rectangular gates and clearances.

&Y MagneMotion Configurator for MML — [m} hed
File Edit View Help
Configuration Tree Nl @ G-l Gl ﬁ %a = e
9 ﬂgp}’ - =:ﬁﬁ ;:(&EE;
4 Global Settings lconsAndMames - | . ) , . . |':| ; L L L |1{|-C1
[} Tt /i T T T o
oy EtherNet/IP MM LITE Track Symbols & | .,
I3 HLC Control Group - - - C 3
4 = Daths \o“\] —\, :
I m—Path 1 e ]
Node 1 Meter
| w—- Pgth 2
- I 3
4 J= Nodes = @
* Node 1 0.25 Meter 90 Degree
F= Node 2 Curve
)- Mode 3 M o S
P Noges J MM LITE Track Symbols
4 @ Node Controllers
® Node Controller 1 e
Node 1 Parameters
ID: 1 System-wide unique ID of this node
MName: Optional name of this node (32 character limit)
Node Type: Diverge ¥ | Type of node
Diverge Node Parameters
& Gate Clearance Consecutive Path
Entv il St Distance Distance Vehicle Limit  Length
Straight Exit 2 ¥ | 0199 m | 0.2031 m |0 1.2503 m
Curve Exit 1 ¥ || 0187 m | 0.1911 m |0 1.2009 m
Single Entry 3 ¥ | | 0.0467 m | 0.0508 m 1.0003 m

Figure 4-103: Diverge Node (Rectangular) with Auto-generated Gate and Clearance
Distances

MM Lite Linear Gates and Clearances

For MM Lite systems using a Linear Vehicle Shape (see Vehicle and Motor Parameters on

page 227) the gates and clearances are defined using the Gate Position and Clearance
Position.

When using MM Lite linear vehicles, the gate location (see Figure 4-98) is defined as the
position of the center of the vehicle (in meters) from the start of the entry or exit path, called
the Gate Position. The Gate Position cannot be defined on a neighboring path; it must be
defined as a position on the entry or exit path. For the system in Figure 4-100 if Path 1 is 3

meters long, the Gate Position would be somewhere near the end of the path, like position
2.8 meters on Path 1.

The clearance location (see Figure 4-99) is defined as the position on the center of the vehicle
(in meters) from the start of the entry or exit path, called the Clearance Position. The
Clearance Position cannot be defined on a neighboring path; it must be defined as a position
on the entry or exit path. For the system in Figure 4-101, if Path 1 is 3 meters long, the Gate
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Position would be somewhere near the beginning of the path, like position 0.2 meters on
Path 1.

Vehicle Length

When using linear MM Lite vehicles, it is advised to set the Vehicle Length as the length of
the longest diagonal of the vehicle to confirm that vehicles do not collide through curves and
switches. Measure the payload width from the front left corner of the payload to the rear right
corner of the payload to account for vehicle movement around curves and corners.

How to Find Positions
For best results when defining the gates and clearances:

1. With the system in a Reset state, position one vehicle with its payload on each of the
paths in the node at the Clearance Position and Gate Position.

2. Adjust the vehicle locations if necessary to obtain satisfactory clearance distances and
gate distances between the vehicles on each path.

3. Startup the system to capture the vehicle positions at the Clearance Position and the
Gate Position for each path.

4. Enter the measured values in the corresponding fields in the node configuration page.
MM Lite Protected Area

The protected area around an MM Lite switch is the area where a vehicle on one switch path
may collide with a vehicle on the other path of the switch, or collide with the switch flipper
mechanism. The protected area sizer differs for standard versus high payload switches.
Minimum values for gate and clearance locations are set to confirm that gate and clearance
locations are outside of the protected areas.

QuickStick and QSHT Gates and Clearances

For QuickStick and QSHT systems using Moving Path nodes, the gates and clearances are
defined using the Gate Path ID, Gate Position, Clearance Path ID, and Clearance Position.

When using QuickStick and QSHT Moving Path nodes, the gate location (see Figure 4-98) is
defined as the position on the center of the vehicle (in meters) from the start of the Gate Path
ID at the Gate Position. If Sync Clearance and Gate Path ID with Entry/Exit Path ID is
checked, then the Gate Path ID is not displayed, and sets to the Entry/Exit Path ID, see
Figure 4-104.

The clearance location (see Figure 4-98) is defined as the position on the center of the vehicle
(in meters) from the start of the Clearance Path ID at the Gate Clearance. If Sync Clearance
and Gate Path ID with Entry/Exit Path ID is checked, then the Clearance Path ID is not
displayed, and sets to the Entry/Exit Path ID, see Figure 4-104.
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Moving Path Mode Entry and Exit Parameters IE

Sync Gate & Clearance Path ID with Entry/Exit Path ID Input Gap Delta Errors

Gate Clearance

Entry/Exit Path ID Position Position Gap Delta
1 Entry i 1 . E.1 m |6.05 m 0 m
2 Entry = 2 v |09 m |0.85 m |0 m
3 Exit = 3 “| (021 m | 0.27 m (0 m
4: Exit e 4 ¥ 021 m |0.27 m |0 m

Figure 4-104: Gate and Clearance Synced Path IDs

In the Moving Path node example that is shown in Figure 4-105, all gate and clearance
locations are on the specified Entry/Exit Path IDs. This is when Sync Clearance and Gate Path
ID with Entry/Exit Path ID should be checked (see Figure 4-104) since no neighboring paths
are involved in the gate and clearance locations for the node.

Direction of Motion |

Path 3, Exit
| :
) | ! || |
Path 1, Entry | I | Path 4, Exit
| | |} | I |
| | I
l 5 |
| | AR VA | | |
Path 2, Entry | | I Path 5, Exit
— — Gate Location I
—— Clearance Location Moving Path Node

Figure 4-105: Moving Path Node

In the Moving Path node example shown in Figure 4-106, a Relay node has been added to the
upstream end of Path 2 and the gate and clearance locations are much farther from the node.
The gate and clearance locations may need to be farther from the node if the vehicle size is
large or if there are any mechanisms that are related to the node that must be avoided.
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Direction of Motion |

Path 3, Exit
) | |
| | | |
| Path 1, Ent I \ Path 4, Exit |
| | ! | l | |
/!/_f\ | / |
| AN N | | | |
Path 6 ath 2, Ent | Path 5, Exit |
— — Gate Location l
—— Clearance Location
Relay Node Moving Path Node

Figure 4-106: Moving Path Node - Unsynced Paths

For this example, the gate and clearance locations on the entry path are on a neighboring path,
and the Sync Clearance and Gate Path ID with Entry/Exit Path ID option should be
unchecked. The Gate Path ID and Clearance Path ID for Entry/Exit 2 onto Path ID 2 should be
on Path 6, see Figure 4-107. The Gate Position and Clearance Position should be adjusted to
reflect the correct positions at the downstream end of Path 6.

Moving Path Mode Entry and Exit Parameters E‘

[[] Sync Gate & Clearance Path ID with Entry/Exit Path ID Input Gap Delta Errors

it panD G Gl e CemeGypun
1: Entry * 1 e 1 3 6.1 m 1 - 6.05 m 0 m
2 Entry e 2 & b 2 09 m ] e 0.85 m |0 m
3 Exit o 3 ol 3 X 0.21 m & o 0.27 m |0 m
4: Exit V 4 » - o 0.21 m 4 o 0.27 m |0 m
5: Exit V 5 - 5 o 0.21 m 5 V 0.27 m |0 m

Figure 4-107: Gate and Clearance Unsynced Path IDs

Gap Delta

The Gap Delta is used to correct for the difference in the motor downstream gaps between the
exit Paths in Moving Path nodes. The last motor in each entry Path is configured with its
Downstream Gap (from the motor's downstream end) set to a common reference.

Previous Gap Delta Guidance

In previous guidance, the common reference was typically the end of the motor extending
farthest into the Node or the end of the entry Path guideway. The distance from that point to
the upstream end of the motor on each exit Path is the Gap Delta and is entered into the Gap
Delta field for that exit Path.
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Figure 4-108 shows a Moving Path node, the measurements for each of the Entry Path motors,
which are entered as the downstream gap in the motor configuration, and the measurements
for each of the Exit Path motors. Note that the common point for all measurements is the end
of the guideways where the moving motors are mounted.

The Gap Delta for each of the Exit Paths is shown in Figure 4-108. This value is then entered
into the configuration for that Path in the node configuration. The Downstream Gaps for the
Node would be configured, see Figure 4-109.

— - |-q— 6 mm (Path 3)
End of Entry Path ___ — I-lq— 4 mm (Path 5)
Quidewary - 2 mm (Path 4)
a—
! { Exit Path (Path 3)
1 1] 1
I HI | \
Entry Path (Path ‘1}11' 1 1
r ; | Forward
. I (Downstream)
2mm —bm| |- 1 —
I —— i
ﬁ i )
Entry Path (Path 2) f {] ! j Exit Path (Path 4)
l"‘ L 11 1 1
L I ] lll
Qs Motor — J !
6 mm I
[ |
v O
End of Entry Path __— v Exit Path (Path 5)
Guideway i
. =

Moving Path Node — =3

Figure 4-108: Moving Path Node Gap Delta - Previous Guidance

Moving Path Mode Entry and Exit Parameters E

[¥/] Syne Clearance & Gate Path ID with Entry/Exit Path ID Input Gap Delta Errors

Entry/Exit Path ID P:::;“ cp'z'::“':f Gap Delta
1: Entry b 1 v 6.1 m |605
& Entry bt 2 ¥ | (09 m |0.85 m 0 m
: [ex +~|[3 v| [021 m [027 m | 0006 m
& [ex  v|[a «| [021 m [027 m 0002 =
s [Bx ~|[5 «| [021 m [027 n | 0.004

Figure 4-109: Moving Path Node Gap Delta Example - Previous Guidance
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Updated Gap Delta Guidance

The common reference for Downstream Gaps is the measured distance between the
downstream end of the last motor on the entry path and the upstream end of the first motor on
the closest exit path in the node. This is shown in the red dashed line in Figure 4-110, where
Path 3 is the closest exit path to the node.

The Gap Delta for each Exit Path is then defined as the additional measured distance between
the Downstream Gap and the upstream end of the first motor on the Exit Path. The Gap Delta
for the closest path (Path 3 in Figure 4-110) should be equal to 0. All other gap deltas should

be positive values.

Direction of Motion | Path 3, Exit
) . |
Path 1, Ent o Path 4, Exit
| ool [ |

| ] N1/ |

Path 2, Entry | Path 5, Exit

-------- Downstream Gap
—— Gap Delta Moving Path Node

Figure 4-110: Moving Path Node Gap Delta
Input Gap Delta Errors

The Node Controller Web Interface can be used to detect precise motor gaps in a running
QuickStick or QSHT system. It is advised to include the Gap Errors that are detected, as the
level of precision that is provided by the Web Interface can improve vehicle motion across
gaps. See the MagneMotion Node Controller Interface User Manual, publication
MMI-UMOO01 for details on how to access the Motor Gap Information page.

To input the Gap Errors for a Moving Path node:

l. Create and upload the complete Node Configuration File for the system layout using
the physical measured gaps for all Downstream Gaps and Gap Deltas in the system.

2. Command a vehicle to drive over all motor gaps in the system.

3. See Motor Gap Information in the MagneMotion Node Controller Interface User
Manual, publication MMI-UMO001 to obtain the detected Gap Errors. The Motor
Gap Information page is shown in Figure 4-111.
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liMagneMotion

A Rockwell Automation Company

General Status B
srface Status Motor Gap Information

- ; ) Download C5V File | | Refresh
Configuration Files

Managed
l‘.'.'nnlit_]llr..-ltinn-. Path 1D: 1
Motor @ | Gap # | Conflgured Gap | Nominal Gap | Gap Error Time Reported
'-'h""nz: :.1ﬂ1.w'nr|.'| 1 1 0. 000000 Urkndgw Lnkifigi Mo Réport
re Factory 1 2 0.0460000 0.0568253 -0.001747 | Jul 02 01:51:29.089875
Drefaults - -
Riboal Conlroller 2 1 0000000 Unknown Unknown Mo Report
2 2 0.112031 0. 1140040 0.001978 | Jul 02 01:51:29. 806558
Motor ]nl'armatlcr_n 3 i 0.000000 T — Unknown Mo Report
License Information
NC Migration 3 2 0.047344 0.044707 -0.002637 | Jul 02 D1:51:30.497050
Liosgposund
Path ID: 2
Motor # | Gap @ | Configured Gap | Nominal Gap | Gap Error | Time Reported
1 0.000000 Unknown Unknown No Report
2 D.112031 Unknown Unknown No Report
2 1 0, 000000 Unknidgwn Linkrigwn o Report =

Figure 4-111: Node Controller Web Interface - Motor Gap Information Page

4. From the Moving Path node page, select Input Gap Delta Errors.

The Moving Path node Gap Error Adjustment window (see Figure 4-112) appears. The
Downstream Gap of the last motor on all entry paths is displayed. The Gap Delta for each exit
path is displayed.
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BT Moving Path Mode Gap Ervor Adjustment = ] *

() How to Apply Gap Errors

Entry Paths Exit Paths
Path ID Downstream Gap Gap Error Path ID Gap Delta Gap Error
2 01500 m 4 0
5 0

"D G

Figure 4-112: Moving Path Node Gap Error Adjustment Window

5. Input the Gap Errors from the Motor Gap Information page into the appropriate
Downstream Gap and Gap Delta fields for each path in the node. Keep in mind the
common reference point selected for the node.

6. Select Apply to apply all Gap Errors.

7. Repeat for each Moving Path node in the system.
8. Select Save NDX Layout on the File menu in the Configurator Menu Bar.
Internal Motor Gaps

QuickStick and QSHT motors contain an internal motor gap between the end of the internal
stator and the outside of the motor housing. For motors along a path (not at a node), the
internal gap for both ends of abutting motors is automatically added to the Downstream Gap
of the previous motor. For internal gap details and information on Downstream Gaps see:

. QuickStick 100 User Manual, publication MMI-UMO006
. QuickStick 150 User Manual, publication MMI-UMO047
. QuickStick HT User Manual, publication MMI-UMO007

Using the Updated Gap Delta Guidance, the Downstream Gap and the Gap Delta split the
downstream gaps, see Figure 4-113.

For all entry paths, the Downstream Gap of the last motor on the path includes the internal gap
of that motor and the physical measured gap to the node centerline.

For all exit paths, the Gap Delta includes the physical measured gap from the node centerline
to the upstream end of the first motor on the path and the internal gap of the first motor on the
path.
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Direction of Motion Path 3. Exit

> D — ]

Path 1, Entr ; Path 4, Exit
1 | - il ]

I Il \Jfe-pe—[ T | ||
Path 2, Entry | Path 5, Exit
|
-------- Downstream Gap
—— Gap Delta Moving Path Node

Figure 4-113: Gap Delta with Internal Gaps Shown

These internal gap values are all calculated automatically by the MagneMotion Configurator
so that only physical measured gaps or detected gap errors need to be used as inputs.

Define and Edit Node Controllers

This section describes how to define and edit a node controller in the Node Controller
Configuration File. Node controllers communicate vehicle information between motor
controllers (internal to the MagneMover Lite and QuickStick motors, external to the QSHT
motors) and the high-level controller. Each node controller in the transport system and the
motors it is responsible for must be defined in the Node Controller Configuration File.

The node controller coordinates vehicle movements along the paths of motors, and is
responsible for the motion for all motors on all paths that originate from nodes that the node
controller owns.

The motor at the upstream end of each path, which is designated by a node, must
communicate with a node controller. The motor at the downstream end of a path that connects
to other paths through a node must also communicate with a node controller. The
communication lines from all motors that are associated with a specific node must all connect
to the same node controller.

There can be multiple node controllers in a transport system, each responsible for a subset of
the nodes in the transport system. Any node controller in the transport system can also
function as the HLC (see the MagneMotion Node Controller Interface User Manual,
publication MMI-UMO001).

NOTE: The maximum quantity of node controllers per transport system is
system-dependent, see MagneMotion Node Controller Hardware User Manual,
publication MMI-UMO013.
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Node Ownership

In transport systems, paths are defined as an uninterrupted string of motors placed end to end.
Nodes are used to manage the interactions between paths. Each node has a set of connections
from the motors at the path end(s) to a node controller. These connections may be physical for
a serial based system or over a network for Ethernet based systems. The quantity of
connections per node is equal to the quantity of paths involved in the node, and all
connections from a node must go to the same node controller. Each path end must be
associated with a communication port on the node controller.

. For serial motors (RS-422), a Comm Port number must be specified. The
quantity of serial ports available on the node controller limits the quantity and
type of nodes that can be owned.

. For Ethernet motors, use a Comm Port of Ethernet. See the MagneMotion
Node Controller Hardware User Manual, publication MMI-UMO013 for
limitations on the quantity of nodes per node controller on Ethernet systems.

When a node controller owns a node, it means all connections from that node are associated
with the node controller. A singular node controller can own multiple nodes.

Use the Take Ownership and Remove Ownership buttons to associate nodes with node
controllers on the system as desired.

Define a Node Controller

1. In the Configuration Tree, select Node Controllers, see Figure 4-114.

Configuration Tree

| Global Settings
&% EtherNet/IP
3 HLC Control Group
== Paths
)' Nodes

Figure 4-114: Configuration Tree with Node Controllers Selected

2. On the Edit menu in the Configurator Menu Bar, select Add To End... (or right-click
on Node Controllers and select Add To End...).

NOTE: Right-click on an existing node controller to open the Edit shortcut menu to
insert a new node controller before or after the selected node controller.

The list of node controllers is expanded and displayed below Node Controllers in the
Configuration Tree, see Figure 4-115 with the new node controller added to the list.
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The node controller is automatically numbered with the next available Node
Controller ID.

Configuration Tree

4 (lobal Settings
&% EtherNet/IP
= HLC Control Group
== Paths
)‘ Nodes

4 @ Node Controllers

Node Controller 1

Figure 4-115: Configuration Tree Showing Node Controller Added

Edit a Node Controller

1. Expand the node controllers list in the Configuration Tree by selecting the symbol in
front of Node Controllers or double-clicking Node Controllers.

The list of node controllers is expanded and displayed below Node Controllers in the
Configuration Tree.

2. Open the node controller to be edited by selecting the Node Controller ID for that
node controller.

The Node Controller Details page for the selected node controller, see Figure 4-116, is
displayed in the Configuration Settings Pane.

ﬁ\. MagneMotion Configurator for Q5100

File Edit  View Help

Configuration Tree MNode Controller 1 Parameters
4 Global Settings ID: 1 System-wide unique ID of this nede controller
n
dn EtherNet/IP MName: Optional name of the node controller (32 character limit)
= HLC Control Group
IP Address: 192.168.0.1 IP Address of this node controller
=== Paths
)- Nodes Digital IFO Board Type: Mone * | Type of Digital I/O board (if any) installed in the node controller
4 @ Node Controllers
Node Controller 1 Mode Ownership

Node ID: h
Take Ownership Remove from NC

‘ Node ID Node Type Node Name |

Path End Ownership

| Path ID Path End Node Member Comm Port |

Figure 4-116: New (Undefined) Node Controller Page
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6.

Examples

Update the parameters for the node controller as required (see Node Controllers on
page 267 for detailed descriptions of all parameters).

From the Node ID drop-down list under Node Ownership, select a node for the node
controller to monitor and control, then select Take Ownership.

The Node Ownership List is updated with the Node ID, Node Type, and the
Name. The Path End Ownership List is updated with the IDs of all paths that
are connected to the node, the end of the path (upstream or downstream)
connected, and the node membership (enter or exit).

From the Comm Port drop-down list, for the upstream or downstream end of each
path that is listed, select the port that is used for the physical connection from the node
controller to that end of the motor. For serial motors (RS-422), select the RS-422 port
that is connected to the path. For Ethernet motors, select Ethernet.

The communication ports that are selected here are displayed in the
parameters for each path, see Create and Edit Path on page 87.

NOTE: Make sure that all connections for a node use the same node controller.

Select Save XML Config on the File menu in the Configurator Menu Bar.

Figure 4-117 shows an NC-S node controller that is configured with one Merge-Diverge node
that uses configured serial motors, see Figure 4-77. The node is not named and all four
RS-422 communications lines that are associated with the Merge-Diverge node connect to this
node controller. The NC-S does not have a Digital I/O board, so the type is set to ‘None’.
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Node Controller 1 Parameters

1D: 1
Name:
IP Address: 192.168.0.1

Digital I/0 Board Type: None

Mode Ownership

Path End Ownership

System-wide unique 1D of this node controller
Optional name of the node contreller (32 character limit)
IP Address of this node controller

* | Type of Digital IO board (if any) installed in the node controller

Node ID: 1 2

Take Ownership Remave from NC

Node ID Node Type Node Name

1 | Merge-Diverge | (Empty Mame)

PathID PathEnd Node Member Comm Port
1 Downstream Enters Mode 1 2 B
2 Downstream Enters Mode 1 4 i
3 Upstream Exits Node 1 1 =
4 Upstream Exits Node 1 3 &

Figure 4-117: Node Controller (Defined) Example using Serial Communication
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Figure 4-118 shows an NC-S node controller that is configured with one Merge-Diverge node
that uses configured Ethernet motors, see Figure 4-77. The node is not named and all four
Ethernet communications lines that are associated with the Merge-Diverge node connect to
this node controller.

MNode Controller 1 Parametears

1D: 1 System-wide unique ID of this node controller

Mame: Optional name of the node controller (32 character limit)

IP Address: 192.168.0.1 IP Address of this node controller

Digital I/O Board Type: | MNone * | Type of Digital /O board (if any) installed in the node controller

Node Ownership

Node ID: 1 "

Take Ownership Remowve from NC

Node ID Mode Type Node Name
1 | Merge-Diverge | (Empty Mame)

Path End Ownership

PathID PathEnd Node Member ~Comm Port
1 Downstream Enters Mode 1 Ethernet  ~
2 Downstream Enters Mode 1 Ethernet  ~
3 Upstream Exits Mode 1 Ethernet  ~
4 Upstream Exits Mode 1 Ethernet  ~

Figure 4-118: Node Controller Example using Ethernet Communication

Create and Edit Stations

This section describes how to create and edit stations in the Node Controller Configuration
File. Stations are specific, designated positions on a Path, which is measured as the distance in
meters from the start of the Path. Stations are used to command vehicles from the Host
Controller to a predefined location, instead of having to provide the destination position for
each vehicle command. Depending on the transport system, a station can be a more
convenient reference point than a position, which is simply a physical position that is
referenced from the beginning of a path.

Stations are one of two methods for identifying specific positions in the transport system. The
other method is to provide the specific position on a path that is measured from the beginning
of the path, such as 0.25 meters or 1.5 meters.

NOTE: The maximum quantity of stations per transport system is system-dependent, see
MagneMotion Node Controller Hardware User Manual, publication MMI-UMO013.

Do not position stations in the gap between motors.
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NOTE: Configuration defined stations are for use only when host defined stations are not an
option. It is highly advised that stations are assigned and managed in the host
controller rather than defined here.

Show Stations

1. Enable the show stations option by selecting the Show Stations option in the View
menu in the Configurator Menu Bar.

A check mark is displayed before the Show Stations, see Figure 4-119, to indicate it is
selected. When a path is expanded, the Show Stations element is listed.

= MagneMotion Configurator for MML - O X
File  Edit Help
Configuratic Show Per Motor Control Loop Parameters
4 Global Sef‘ Show Stations

£ Ethe Show Single Vehicle Areas 1 System-wide unique ID of this path

35 HIC Show Simulated Vehicles Optional name of the path (32 character limit)

4 == Path European Number Formatting None e NC port that the upstream end of the first motor on the path is connected to
4 i
Iﬁm\n Downstream Port: None 5 NC port that the downstream end of the last motor on the path is connected to
Motors
)_ Nodes E-Stop Bit Number: None . Digital I/C input bit number for e-stop (motion stop only) on this path
® Node Controllers Interlock Bit Number: None o Digital I/C input bit number for interlock on this path
Path Length: 0 meters
@ Advanced Parameters

Figure 4-119: Show Stations Menu View Option

NOTE: The Show Stations selection is not saved in the Node Controller Configuration File
and always defaults to cleared (unchecked) when the Configurator is started.
However, if there are simulated vehicles in a Node Controller Configuration File it
defaults to selected (checked) after the Configuration File is loaded.

Create a Station
l. Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.
The list of paths is expanded and displayed below Paths in the Configuration Tree.

2. Expand the path where the station is going to be added by selecting the symbol in front
of its Station ID or double-clicking the Station ID.

The path expands to show Motors, Stations, and other items related to the path.
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3.

In the Configuration Tree, select Stations, see Figure 4-120.

Configuration Tree
4 Global Settings
4% EtherNet/IP
158 HLC Contral Group

trallers
© Al Stations

Figure 4-120: Configuration Tree with Stations Selected

On the Edit menu in the Configurator Menu Bar, select Add To End... (or right-click
on Stations and select Add To End...).

NOTE: Right-click on an existing station to open the Edit shortcut menu inserts a
new station before or after the selected station.

The list of stations is expanded and displayed below Stations in the Configuration
Tree, see Figure 4-121 with the new station added to the list. The station is
automatically numbered with a Station ID based on the setting of the Station Insert
Mode option.

NOTE: The Station ID is unique and can only be used once per configuration.

Configuration Tree

4 Global Settings
&' EtherNet/IP
IS HLC Control Group

4 == Paths

4 == Path1

Figure 4-121: Configuration Tree Showing Station Added

Edit a Station

1.

Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.

The list of paths is expanded and displayed below Paths in the Configuration Tree.

Expand the path where the station to be edited is located by selecting the symbol in
front of its Station ID or double-clicking the Station ID.

The path expands to show Motors, Stations, and other items related to the path.

Expand the list of stations by selecting the symbol in front of Stations or
double-clicking Stations.

Stations is highlighted and the list of Stations is expanded to show all stations on the
path.

Open the station to be edited (in this case Station 1) by selecting the Station ID for
that station.
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The Station Details page for the selected station, see Figure 4-122, is displayed in the

Configuration Settings Pane. This page identifies the path that the station is
associated with at the top of the page.

&% MagneMotion Configurator for MML - m] X
File Edit View Help

Configuration Tree

Station 1 on Path 1 Parameters
4 Global Settings

£ EtherNet/Ip 1D: 1 System-wide unique 1D of this station
s HLC Control Group Mame: Optional name of the Station (32 character limit)
4 == Paths Location: |0 meters Location of this station in meters from the start of path 1
4 m= Dath 1
4 ﬁ Motors Path 1 Length: 1.000262 meters

“ Motor Defaults

Figure 4-122: Station Page

5. Update the parameters for the station as required (see Stations on page 270 for detailed
descriptions of all parameters).
6. Select Save XML Config on the File menu in the Configurator Menu Bar.
Example

Figure 4-123 shows a typical station located 2.5 meters from the beginning of Path 1.

Station 1 on Path 1 Parameters

1D: 1 System-wide unique ID of this station
MName: Optional name of the Station (32 character limit)
Location: | 2.5 meters

Location of this station in meters from the start of path 1

Path 1 Length: 3.000787 meters
Figure 4-123: Station Example
View All Stations

After stations have been created, any station can be accessed for editing or viewing by Station
ID instead of having to open each path to access the stations that are associated with that path.

NOTE: Accessing a station through the All Stations list provides the same functionality as
accessing a station through the path that it is associated with.

Expand the list of all stations in the Configuration Tree by selecting the symbol in
front of All Stations or double-clicking All Stations.
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The list of all stations is expanded and displayed below All Stations in the
Configuration Tree, see Figure 4-124.

Configuration Tree

4 Global Settings
& EtherNet/IP

Figure 4-124: All Stations List

2. Open the station to be viewed or edited by selecting it.

The Station Details page for the selected station is displayed in the Configuration
Settings Pane. The path that the station is associated with is displayed at the top of the

page.

3. Update the parameters for the station if necessary (see Nodes on page 248 for detailed
descriptions of all parameters).

4. Select Save XML Config on the File menu in the Configurator Menu Bar.

Create and Edit Single Vehicle Areas

This section describes how to define and edit Single Vehicle Areas (SVA) in the Node
Controller Configuration File. In the transport system, this is a unidirectional area of a path
where only one vehicle moving in the direction of the area is allowed to move at any time.
Other vehicles on the path moving in the same direction as the initial vehicle in the SVA must
wait before entering this area until the previous vehicle leaves the area. This queueing allows
one vehicle to move backward and forward along a portion of a path without interfering with
any other vehicles.

Single Vehicle Areas do not apply to vehicles moving in the opposite direction. That is, a
downstream SVA only keeps vehicles moving downstream from entering it while a vehicle
inside it entered when moving downstream. If a vehicle entered the SVA moving downstream,
it does not keep vehicles moving upstream from entering it. If a vehicle entered the SVA
moving upstream, it does not keep vehicles moving downstream from entering it.

NOTE: Single Vehicle Areas cannot overlap.
Single Vehicle Areas cannot be defined in switches.

Single Vehicle Areas cannot be defined for the full-length of the path.

Multiple Single Vehicle Areas cannot begin on the same motor.
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&5 MagneMotion Cenfigurater for MML

File  Edit Help

Configurati( Show Per Motor Control Loop Parameters

4 Global Set] Show Stations
Show Single Vehicle Areas I System-wide unique ID of this path

Pay El'hsl
[Tt Show Simulated Vehicles Optional name of the path (32 character limit)
4 = Path Eurcpean Number Formatting None v NC port that the upstream end of the first motor on the path is connected to
a =
%ﬁ" s R e M e pm et e e e B S e R b
otors
P hodes E-Stop Bit Number: None v Digital I/ input bit number for e-stop (motion stop only) on this path
lode Controllers nterlock Bit Number: one - igita input bit number for interlock on this pat!
® Node G ] Interlock Bit Numb: N Di | I/0 i bi ber fi lock h h

Path Length: 0 meters

@ Advanced Parameters

Figure 4-125: Show Single Vehicle Areas Menu View Option

(3.125 m) (4.500 m) Forward

gfp;gteham End Single Vehicle Area (Downstream)
[

L (
\ ] ] \
T === Fl == ——49 __________\E
! \
/

Vehicles Waiting to Enter Vehicle in Single MM Motor
Single Vehicle Area Vehicle Area
Figure 4-126: Single Vehicle Area

Show Single Vehicle Areas

l. Enable the stations option by selecting the Show Single Vehicle Areas option in the
View menu in the Configurator Menu Bar.

A check mark is displayed before the Show Single Vehicle Areas, see Figure 4-127, to
indicate it is selected. When a path is expanded, the Single Vehicle Areas element is

listed.
| i‘:\: Magnehotesn Configuestor foe ML = ] x
File Eckt Vi Help
Configurati Show Per Motor Control Loop Farameters
i Giobal Setl Show Siatiors
2 E o | Ghow Simgle Vehicle Areas | System-wide unique 10 of tha path
2 hac Show Samulated Vehicle: Optioral name of the path (32 charscter mit)
4w Path Eurcpean Number Famatting e - W poet that the upstream end ol the firet motor on the path i conmeobed 1o
[ “ %Iﬂ Deanstigam Part L ] KC past that the doeadiress end of the 138 motos om the path f (oRnscted 1o
| S E<Smop Bit Numbsr: None o Digital L0 inpaut et nusiber for e=5bop (motion stop anly) on this path

wr Single Vehucle Areas
| I Piocer Interiock Bt Number: | Neoe

W Mode Controliers

o Dagital L0 ingrut ket ruamiber for interiack on thay path

Path Length: O mebers

| (%) Advanced Parameters

Figure 4-127: Show Single Vehicle Areas Option Selected

NOTE: The Show Single Vehicle Areas selection is not saved in the Node
Controller Configuration File and always defaults to cleared (unchecked)
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when the Configurator is started. However, if there are Simulated Vehicles
in a Node Controller Configuration File it defaults to selected (checked) after
the Configuration File is loaded.

NOTE: Single Vehicle Areas are hidden by default. Use the View menu in the
Configuration Menu Bar, select Show Single Vehicle Areas to display them.

Create a Single Vehicle Area

1.

Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.

The list of paths is expanded and displayed below Paths in the Configuration Tree.

Expand the path where the Single Vehicle Area is going to be added by selecting the
symbol in front of its Single Vehicle Area ID.

The path is highlighted and expands to show Motors, Stations, Single Vehicle Areas,
and other items related to the path.

In the Configuration Tree, select Single Vehicle Areas, see Figure 4-128.

Configuration Tree

4 (lobal Settings
&% EtherNet/IP
= HLC Control Group
4 w== Daths

4 w== Dah i
! Q Motors

Single Vehicle Areas
)- MNodes

® Node Controllers

Figure 4-128: Configuration Tree with Single Vehicle Areas Selected

On the Edit menu in the Configurator Menu Bar, select Add To End... (or right-click
on Single Vehicle Areas and select Add To End...).

NOTE: Right-click on an existing Single Vehicle Area to open the Edit shortcut
menu to insert a new SVA before or after the selected SVA.

The list of Single Vehicle Areas is expanded and displayed below Single Vehicle
Areas in the Configuration Tree, see Figure 4-129 with the new SVA added to the list.
The SVA is automatically numbered with the next Single Vehicle Area ID.
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NOTE: If a Single Vehicle Area is inserted into the existing list of SVA, all SVA
following the new area are renumbered.

Configuration Tree

4 (lobal Settings
&% EtherNet/IP
= HLC Control Group
4 wmm Daths
4w DPath 1
! Q Motors
4 Single Vehicle Areas
)- Nodes

Figure 4-129: Configuration Tree Showing Single Vehicle Area Added

5. Save all changes to the Single Vehicle Area by selecting Save XML Config on the
File menu in the Configurator Menu Bar.

Edit a Single Vehicle Area
l. Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.
The list of paths is expanded and displayed below Paths in the Configuration Tree.

2. Expand the path where the SVA is located by selecting the symbol in front of its
Single Vehicle Area ID.

The path expands to show Motors, Stations, Single Vehicle Areas, and other items
related to the path.

3. Expand the SVA section by selecting the symbol in front of Single Vehicle Areas.

Single Vehicle Areas is highlighted and the list of Single Vehicle Areas is expanded to
show all SVA on the path.

4. Open the Single Vehicle Area to be edited by selecting it.

The Single Vehicle Area Details page for the selected SVA is displayed in the
Configuration Settings Pane, see Figure 4-130. This page identifies the path that the
SVA is associated with.

EY MagneMotion Cenfigurator for MML - O x
File Edit View Help

Configuration Tree . .
Single Vehicle Area 1 on Path 1 Parameters

4 Global Settings
£ EtherNet/IP Type: Downstream The type of area by direction of movement - downstream or upstream
15 HLC Control Group Start Location: | 0 meters  Start location from the beginning of the path
4 == Daths
4 m= Path 1
I \ NG Path 1 Length: 0 meters

End Location: |0 meters  End location from the beginning of the path

4 whr Single Vehicle Areas
7 Single Vehicle Area 1
)- Nodes

® Node Controllers

Figure 4-130: Single Vehicle Area Page
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Examples

Update the parameters for the Single Vehicle Area as required (see Single Vehicle
Areas on page 271 for detailed descriptions of all parameters).

From the Type drop-down list, select the direction of movement on the path where the

Single Vehicle Area is located. Enter the specific start and end positions as measured
from the beginning of the path.

Select Save XML Config on the File menu in the Configurator Menu Bar.

If the configuration of the downstream Single Vehicle Area is the same as the configuration
shown in Figure 4-126, configure the SVA, see Figure 4-131. These settings create a 1.375 m
long Single Vehicle Area that starts 3.125 m from the beginning of the path.

Single Vehicle Area 1 on Path 1 Parameters
Type: Downstream ¥ The type of area by direction of movement - downstream or upstream
Start Location: | 3,125 meters  Start location from the beginning of the path

End Location: | 4.5 meters  End location from the beginning of the path

Path 1 Length: 5.001312 meters

Figure 4-131: Single Vehicle Area Example — Downstream
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If the configuration of the upstream Single Vehicle Area is the same as the configuration
shown in Figure 4-126, configure the SVA, see Figure 4-132. These settings create a 1.375 m
long Single Vehicle Area that starts 4.5 m from the beginning of the path.

Single Vehicle Area 1 on Path 1 Parameters

Type: Upstream et The type of area by direction of movement - downstream or upstream
Start Location: | 4.5 meters  Start location from the beginning of the path
End Location: | 3.125 meters  End location from the beginning of the path

Path 1 Length: 5.001312 meters

Figure 4-132: Single Vehicle Area Example — Upstream

Create and Edit Simulated Vehicles

This section describes how to show/hide simulated vehicles in the Configuration Tree and
how to define and edit simulated vehicles in the Node Controller Configuration File.
Simulated vehicles are required only when a node controller is being used as a high-level
controller simulator for development (see the MagneMotion Node Controller Interface User
Manual, publication MMI-UMO001).

NOTE: Simulated Vehicles are hidden by default. Use the View menu in the Configuration
Menu Bar, select Show Single Vehicle Areas to display them.

Show Simulated Vehicles
1. Enable the simulated vehicles option by selecting the Show Simulated Vehicles
option in the View menu in the Configurator Menu Bar.

A check mark is displayed before the Show Simulated Vehicles, see Figure 4-133, to
indicate it is selected. When a path is expanded, the Simulated Vehicles element is

listed.
&% MagneMotion Confi ator for MML — a X
File Edit
s Show Per Moter Control Loop Parameters
2 GRS Show Stations
&y Ethe Show Single Vehicle Areas i System-wide unique ID of this path
5 HIC ‘ Show Simulated Vehicles Optional name of the path (32 character limit)
= Patt Europesn Number Formatting Non: NC port that the upstream end of the first motor on the path is connected to
“ ; § ;1 2 Downstream Port: None NC port that the downstream end of the last motor on the path is connected to
D= Hodes E-Stop BitNumber: | None Digital /O input bit number for e-stop (motion stop only) on this path
None

W Node Controllers Interlock Bit Number: Digital I/0 input bit number for interlock on this path

Path Length: 1.000262 met

ers

(¥) Advanced Parameters

Figure 4-133: Show Simulated Vehicles Option Selected

NOTE: The Show Simulated Vehicles selection is not saved in the Node Controller
Configuration File and always defaults to cleared (unchecked) when the
Configurator is started. However, if there are simulated vehicles in a Node
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Controller Configuration File it defaults to selected (checked) after the
Configuration File is loaded.

Create a Simulated Vehicle

1.

Enable the simulated vehicles option by selecting the Show Simulated Vehicles
option in the View menu in the Configurator Menu Bar.

Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.

The list of paths is expanded and displayed below Paths in the Configuration Tree.

Expand the path where the simulated vehicle is going to be added by selecting the
symbol in front of its Simulated Vehicle ID or double-clicking its name.

The path is highlighted and expands to show Motors, Stations, Single Vehicle Areas,
and Simulated Vehicles related to the path.

In the Configuration Tree, select Simulated Vehicles, see Figure 4-134.

Configuration Tree

4 (lobal Settings
&% EtherNet/IP
3 HLC Control Group
4 w== Daths

4 w== Dath 1
! Q Moters
)- Nodes

® Node Controllers

Figure 4-134: Configuration Tree with Simulated Vehicles Selected

On the Edit menu in the Configurator Menu Bar, select Add To End... (or right-click
on Simulated Vehicles and select Add To End...).

The list of simulated vehicles is expanded and displayed below Simulated Vehicles in
the Configuration Tree, see Figure 4-135 with the new simulated vehicle added to the
list. The simulated vehicle is automatically numbered with the next Simulated Vehicle
ID.

Configuration Tree

4 (lobal Settings
&% EtherNet/IP
= HLC Control Group
4 wmm Daths
4 wmm Dath 1
! Q Motors
4 Al Simylated Vehicles
" Simulated Vehicle 1
)- Nodes

® Node Controllers

Figure 4-135: Configuration Tree Showing Simulated Vehicle Added
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Edit a Simulated Vehicle

1.

5.

6.

Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.

The list of paths is expanded and displayed below Paths in the Configuration Tree.

Expand the path where the simulated vehicle to be edited is located by selecting the
symbol in front of its Simulated Vehicle ID or double-clicking its name.

The path is highlighted and expands to show Motors, Stations, Single Vehicle Areas,
and Simulated Vehicles related to the path.

Expand the simulated vehicles section by selecting the symbol in front of Simulated
Vehicles or double-clicking Simulated Vehicles.

Simulated Vehicles is highlighted and the list of simulated vehicles is expanded to
show all simulated vehicles on the path.

Open the Simulated Vehicle to be edited by selecting it.

The Simulated Vehicle Details page for the selected simulated vehicle is displayed in
the Configuration Settings Pane, see Figure 4-136. This page identifies the path that
the simulated vehicle is associated with.

£ MagneMotion Configurator for MML - O x
File Edit View Help

Configuration Tree . .
Simulated Vehicle 1 on Path 1

4 Global Settings
& EtherNet/Ip
&5 HLC Control Group

4 == Daths

Location: |0 meters  Startup location of the vehicle from the beginning of the path

Path 1 Length: 1.000262 meters

4 == Pth 1
L \ Motors
4 @l Simulated Vehicles
Al simulated Vehicle 1

)- Nodes

® Node Controllers

Figure 4-136: Simulated Vehicle Page

Update the parameters for the simulated vehicle as required (see Simulated Vehicles on
page 273 for detailed descriptions of all parameters).

Select Save XML Config on the File menu in the Configurator Menu Bar.
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Example

Figure 4-137 shows a typical Simulated Vehicle located 1.5 meters from the beginning of
Path 1.

Simulated Vehicle 1 on Path 1
Location: | 1.5 meters  Startup location of the vehicle from the beginning of the path

Path 1 Length: 3.0007387 meters
Figure 4-137: Simulated Vehicle Example

Define and Edit E-Stops

When using node controllers equipped with digital I/O ports, the I/O ports can be connected
directly to an E-Stop circuit. An E-Stop is a user-supplied button (typically locking) that an
operator can press if an emergency situation arises to halt all motion on any specified paths.
When the node controller detects that the E-Stop button is activated, it commands all paths
that are associated with that E-Stop to suspend vehicle movement. All motors on those paths
suspend vehicle target requests and permission granting, and all vehicles come to a controlled
stop and are held in position by the motors at their last granted position. Stopping time for
each vehicle is dependent on the mass of the vehicle, the payload, and the acceleration setting
of its current movement command.

NOTICE The E-Stop is cleared by releasing the button that was
pressed and issuing a Resume command.

This section describes how to define and edit E-Stops (Emergency Stops) in the Node
Controller Configuration File. See the MagneMotion Node Controller Hardware User
Manual, publication MMI-UMO13, to wire the transport system to use an E-Stop.

Multiple E-Stop circuits can be connected to one node controller. Each path can then be
configured to be associated with a specific E-Stop bit. Any or all paths can be associated with
the same E-Stop bit. One E-Stop circuit can have multiple buttons that are wired together in
series so that pressing any button initiates an E-Stop. The same E-Stop circuit can be used for
multiple paths on different node controllers by wiring the E-Stop circuit to each node
controller in series. It can be wired to a maximum of eight node controllers and reference the
appropriate digital input bit on each path. See the MagneMotion Node Controller Hardware
User Manual, publication MMI-UMO013, for more details.

SHOCK HAZARD: The E-Stop only executes the actions
that are described, it is not the same as an EMO
(Emergency Off) which removes all power to the

transport system.

NOTE: This function is equivalent of sending a suspend command from the host.

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 177


https://literature.rockwellautomation.com/idc/groups/literature/documents/um/mmi-um013_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/mmi-um013_-en-p.pdf

Transport System Configuration
Define and Edit E-Stops

Define an E-Stop

Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.

The list of paths is expanded and displayed below Paths in the Configuration Tree.

Open the path where the E-Stop is going to be located by selecting the Path ID.

The Path Details page for the selected path, see Figure 4-138, is displayed in the
Configuration Settings Pane.

W
File Edit View Help
Configuration Tree

4 Global Settings

MagneMation Configurator for MML - 3pathsaxml - O X

Path 1 Parameters
& EtherNetIP 1D: 1 System-wide unigue ID of this path
14 HLC Contral Group Name: Optional name of the path (32 character limit)
4 == Paths Upstream Port: Ethernet W NC port that the upstream end of the first motor on the path is connected to
I w=Path 1
[ mm— Path 2

[ w— Path 3 E-Stop Bit Number: None v Digital I/Q input bit number for e-stop (motion stop only) on this path

Downstream Port: Ethernet &, NC port that the downstream end of the last motor on the path is connected to

I 3= Nodes Interlock Bit Mumber: | Mone Digital I/Q input bit number for interlock on this path

I @ Node Controllers 0
Path Length: 1401463

@ Advanced Param

L R

1
12
13
14
15

Figure 4-138: Adding an E-Stop to a Path

From the E-Stop Bit Number drop-down list, select the digital input bit to use for the
E-Stop.

NOTE: Maintain a log of digital I/O bits used on each node controller. Use the log to
make sure that a bit is not configured for multiple uses and that all
connections for a path use the same node controller.

Add the E-Stop to other paths that are connected to the node controller as required by
setting the E-Stop Bit Number to the same input bit being used for the E-Stop.

Select Save XML Config on the File menu in the Configurator Menu Bar.

Edit an E-Stop

1.

Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.
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The list of paths is expanded and displayed below Paths in the Configuration Tree.

2. Open the path where the E-Stop to be edited is located by selecting the Path ID.

The Path Details page for the selected path, see Figure 4-139, is displayed in the
Configuration Settings Pane.

Path 1 Parameters

1D: 1 System-wide unigue ID of this path

MName: Optional name of the path (32 character limit)

Upstream Port: Ethernet o MNC port that the upstream end of the first motor on the path is connected to
Downstream Port: Ethernet g MNC port that the downstream end of the last motor on the path is connected to
E-Stop Bit Number: 1 - Digital I/O input bit number for e-stop (motion stop only) on this path

Interlock Bit Number: None b Digital I/O input bit number for interlock on this path

Path Length: 1.401463 meters
@ Advanced Parameters

Figure 4-139: Editing an E-Stop on a Path

3. Change the E-Stop bit by selecting the new digital input bit to use for the E-Stop from
the E-Stop Bit Number drop-down list.

NOTE: Update the log of digital I/O bits used on each node controller. Verify that
bits are not configured for multiple uses and that all connections for a path
use the same node controller.

4. Update the E-Stop on other paths that are connected to the node controller as required
by setting the E-Stop Bit Number to the same input bit being used for the E-Stop.

5. Select Save XML Config on the File menu in the Configurator Menu Bar.

Define and Edit Interlocks

When using node controllers equipped with digital I/O ports, the I/O ports can be connected
directly to an interlock circuit. An interlock is a user installed circuit that another piece of
equipment in the facility can activate to halt all motion on any specified paths temporarily.
When the node controller detects that the interlock circuit is activated, it commands all paths
that are associated with that interlock to suspend vehicle movement. All motors on those paths
suspend vehicle target requests and permission granting, and all vehicles come to a controlled
stop and are held in position by the motors. Stopping time for each vehicle is dependent on the
mass of the vehicle, the payload, and the acceleration setting of its current movement
command. The interlock is cleared by deactivating the interlock circuit.

This section describes how to define and edit interlocks in the Node Controller Configuration
File. See the MagneMotion Node Controller Hardware User Manual, publication
MMI-UMO013, to wire the transport system to use an interlock.

Multiple interlock circuits can be connected to one node controller. Each path can then be
configured to a specific interlock bit. Any or all paths can be associated with the same

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 179


https://literature.rockwellautomation.com/idc/groups/literature/documents/um/mmi-um013_-en-p.pdf

Transport System Configuration
Define and Edit Interlocks

interlock bit. The same interlock circuit can be used for multiple paths on different node
controllers by wiring the interlock circuit to each node controller in series. A maximum of
eight node controllers can be wired to reference the appropriate digital input bit on each path.
See the MagneMotion Node Controller Hardware User Manual, publication MMI-UMO13,
for more details.

SHOCK HAZARD: The Interlock only executes the
actions that are described, it is not the same as an EMO
(Emergency Off) which removes all power to the

transport system.

AUTOMATIC MOTION HAZARD: Movement of the
vehicles on the transport system is automatically resumed
when the interlock is cleared, which could result in

personal injury.

NOTE: This function is equivalent to sending a suspend command from the hos

Define an Interlock
1. Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.
The list of paths is expanded and displayed below Paths in the Configuration Tree.

2. Open the path that is going to be interlocked by selecting the Path ID.

The Path Details page for the selected path, see Figure 4-140, is displayed in the
Configuration Settings Pane.
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§5 MagneMotion Configurator for MML - 3paths.cml - [m] X
File Edit View Help
Configuration Tree
Path 1 Parameters
4 Global Settings
u"u EtherNet/IP ID: 1 System-wide unique ID of this path
= HLC Control Group Name: Optianal name of the path (32 character limit)
4 == Paths Upstream Port: Ethernet i NC port that the upstream end of the first moter on the path is connected to
[ —
, fﬂ:‘h: Downstream Port: Ethernet b NC port that the downstream end of the last motor on the path is connected to
= Path 2
| m—Path 3 E-Stop Bit Number: None LA Digital I/Q input bit number for e-stop (maotion stop only) on this path
I P Nodes Interock Bit Number: | None - Digital I/O input bit number for interlock on this path
- §@ Node Controllers
- Path Length: 1401463 ;JD"E
1
@ Advanced Paramg
3
4
5
3
i
g
9
10
"
12
13
14
15
Figure 4-140: Adding an Interlock to a Path
. . . . . .
3. From the Interlock Bit Number drop-down list, select the digital input bit to use for

the interlock.

NOTE: Maintain a log of digital I/O bits used on each node controller. Use the log to
make sure that a bit is not configured for multiple uses and that all
connections for a path use the same node controller.

4. Add the interlock to other paths that are connected to the node controller as required
by setting the Interlock Bit Number to the same input bit being used for the interlock.

5. Select Save XML Config on the File menu in the Configurator Menu Bar.

Edit an Interlock
1. Expand the list of paths in the Configuration Tree by selecting the symbol in front of
Paths or double-clicking Paths.
The list of paths is expanded and displayed below Paths in the Configuration Tree.

2. Open the path where the interlock to be edited is located by selecting the Path ID for
that path.

The Path Details page for the selected path, see Figure 4-141, is displayed in the
Configuration Settings Pane.
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Path 1 Parameters

1D: 1 System-wide unique ID of this path

Name: Optional name of the path (32 character limit)

Upstream Port: Ethernet o NC port that the upstream end of the first motor on the path is connected to
Downstream Port: Ethernet L NC port that the downstream end of the last motor on the path is connected to
E-Stop Bit Number: None L Digital I/O input bit number for e-stop (motion stop only) on this path
Interlock Bit Number: 1 b Digital /O input bit number for interlock on this path

Path Length: 1.401463 meters
® Advanced Parameters

Figure 4-141: Editing an Interlock on a Path

3. Change the interlock bit by selecting the new digital input bit to use for the interlock
from the Interlock Bit Number drop-down list.

NOTE: Update a log of digital I/O bits used on each node controller. Verify that bits
are not configured for multiple uses and that all connections for a path use
the same node controller.

4. Update the interlock on other paths that are connected to the node controller as
required by setting the Interlock Bit Number to the same input bit being used for the
interlock.

5. Select Save XML Config on the File menu in the Configurator Menu Bar.
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Overview

This chapter provides an overview of the User Interface (UI) for the MagneMotion

®

Configurator. Examples of each window, page, and dialog in the UI and descriptions of their
features are included. The following parts of the User Interface are covered:

User Interface Layout.

User Interface Features.

Dialog Box Reference.

System Layout, including; the menu, layout options, and the track layout area.

Configuration, including the menus and all configuration settings.

NOTE: Specific builds of the MagneMotion Configurator may not implement all the

features that are described in this manual. See the Release Notes that are supplied
with this application for more information.

Download firmware, associated files (such as AOP, EDS, and DTM), and access
product release notes at rok.auto/pcdc.
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Interface Layout

All User Interface elements that are presented through the MagneMotion Configurator
window follow the guidelines that are described in this chapter. The UI elements consist of
three main areas that are always visible, see Figure 5-1. Additional windows that are opened
through the UI can be positioned as desired.

MagneMotion Configurator Menu Bar and Window Controls

Layout Toolbar

System Layout Pane

Track
Symbols

A
e NOTE: The Layout Toolbar, Track Symbols

Area, and System Layout Pane only
exist in a MM Lite Configuration.

Configuration Tree

Configuration Settings Pane

Figure 5-1: Window Layout

Window Behavior

Window Size — The window can be sized as required, it opens at its default size and
location each time the MagneMotion Configurator is started.

Pane Size — The bar between the Configuration Tree and the System Layout Pane and
Configuration Settings Panes can be moved horizontally as required. The bar returns
to its default location each time the MagneMotion Configurator is started.

The bar between the System Layout Pane and the Configuration Settings Pane can be
moved vertically as required. The bar returns to its default location each time the
MagneMotion Configurator is started.

184
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User Interface Features

Dialog Boxes

A dialog box, see Figure 5-2, is used to select options, input information, and start operations.
Dialog boxes are displayed when certain functions (for example, buttons that allow user input)
are selected in the current window or dialog box. The dialog box that is displayed depends on
the type of input that is required.

To close a dialog box and save the selection, select the button for that action (Open, OK, and
so on). To close a dialog box without saving, select Cancel.

NOTE: When certain dialog boxes are open, no actions are permitted until the dialog box is

closed.
N B ThisPC » Desktop » w [J] 2 Search Desktop
Organize v New folder =~ m @
+ [ This PC o MName - Status Date modifig
~ [ Desktop

Configurator
MagneMotion Tracks

|| Documents

& Downloads
¥ Metwork
v £
File name: -
Save as type: | XML files (*.ndx™) ~
» Hide Folders Cancel

Figure 5-2: Dialog Box Example

Messages

Messages, see Figure 5-3, are used to display information, to confirm user input, or to warn of
user input is invalid. The Configurator automatically displays these messages when a
restricted operation is attempted, or when some important operational information must be
conveyed.

. Single-button messages provide a descriptive message that is related to the previously
selected action. Select the OK to close the message after reading.

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023 185



UI Reference
User Interface Features

. Multi-button messages provide a descriptive message that is related to the previously
selected action and options for response to the message. Select one of the options to
close the message after reading.

NOTE: When certain messages are open, no actions are permitted until the message is
closed.

Take Node Ownership

i '\-I Unable to take ownership: Node ID: 1is already owned by
L >4 Node Controller ID: 1.

Single Button Message Multi-Button Message

Figure 5-3: Message Examples

Dialog Box and Window Elements

Checkboxes, see Figure 5-4, are used to turn an option on or off by selecting (checking) or
clearing (unchecking) the box. In those areas where multiple checkboxes are presented,
multiple checkboxes can be selected.

[] Send Node Status Asynchronously
[] Terminus Entry Clear Enable
Enable TCP Control Port Indefinitely

Figure 5-4: Checkbox Example

Drop-down menus or list, see Figure 5-5, are used to select one option from a list of available
options. A drop-down menu or list is used when no confirmation of the selection is required;
after an option is selected, it is immediately activated.

£ MagneMotion Configurater for MML & MagneMotion Configurator for MML
File View Help . File Edit  View Help
Conti Insert Before... Ctrl+Shift+ Configuration Tree Y e
5 EIE Insert After... Ctrl+| | 4 Global Settings ]
) Add To End... Ctrl+E i & EtherNet/IP ID: 1 §
i Cut Ctrl+X i = HLC Control Group Narne: <
l! Copy Ctrl+C } == Paths Node Type: | None v(T
E Paste Ctrl+V r 2 * Nodes MNone
r‘ | 3 Node e
PEEE ] | @ Node Contrallers Rel
T sty
Terminus
Gateway
Merge
Drop-Down Menu Diverge
Merge-Diverge

Drop-Down List

Figure 5-5: Drop-down Menu Examples

186 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



UI Reference
Window and Dialog Box Reference

Text fields, see Figure 5-6, are used to enter variable information, such as names, setpoints,
and position values. Display fields, see Figure 5-6, are used to display fixed and variable
information, such as property names and values returned from the controlled components.

NOTICE Fields containing invalid or improperly formatted values
are outlined in red. If you hover over an invalid field, the
error message appears.

Station 1 on Path 1 PEM

1D: 1

Text Field

Mame:

Display Field

Location: |0

Path 1 Length: 0 meters

Figure 5-6: Text and Display Field Example

Each window, dialog box, and message contain graphical buttons (see Figure 5-7) that are
used to perform various actions, including:

. Initiating an action.
. Changing the display.
. Opening dialog boxes, menus, or windows.

Arrow Button

(Open Drop-Down List)
Node Ownership
Node ID: 1

Take Ownership Remove from NC

Command Button
(Initiate Action)

Figure 5-7: Button Example

Window and Dialog Box Reference

This reference provides a detailed description of each window, page, and dialog box displayed
by the MagneMotion Configurator. All windows, menus, and dialog boxes in this reference
are listed in functional order.

The MagneMotion Configurator is software that is used to create and edit the node
configuration.xml file, which is used to configure the transport system for operation.
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Main Window

The Main Window for the MagneMotion Configurator, see Figure 5-8. This window provides
access to all functions of the software. All window functions are described after the figure.

The Main Window provides access to the configuration menus in the Configurator Menu Bar
at the top of the window, to the items in the Configuration Tree, and to the items displayed in

the System Layout and Configuration Settings Panes. The function of each item in the

Configuration Tree, the System Layout, and Configuration Settings Panes are described in this

chapter along with all menu options and configuration settings.

Configurator Menu Bar
Configuration Tree

System Layout Pane
Track Symbols Area

— Layout Toolbar
Configuration Settings Pane

4 Global Settings

= Paths

)- MNedes

& MagfieMotion Configlrator for MML
File Edit View

Configuration Tre

&y EtherNet/IP

s HLE Control Group

B Node Controllers

Help

— ]

Lo

lconsAndMNames

4
S f

[Frota

wANREY . R EE

MM LITE Track Symbols £

Node 1 Meter

0.25 Meter 90 Degree
Curve i}

E!é MM LITE Track Symbols

Global Settings

Configuration Name:

Velocity Limit: 2
Acceleration Limit: 2
Terminus Velocity: 05
Terminus Acceleration: 1

Agrival Position Tolerance: 0.01
Arrival Veloaty Tolerance: 0.02

TCP Host Disconnect Action: Suspend
HLC Ta NC Link Disconnect Action: Suspend

[[] Obstructed Status Notification

Name to identify this configuration (64 character limit)
System-wide velocity limit enforced by HLC
System-wide acceleration limit enfarced by HLC

Default for a vehicle entering a terminus when not under an order
Default acceleration for a vehicle entering a terminus when not
under an order

Max distance/velocity of a vehicle from it's destination to be
considered arrived

Max velocity of a vehicle to be considered not moving and arrived

Preferred action for all paths when Host TCP interface disconnects
Action taken by an NC when its communication link with the HLC
is lost

Send a vehicle status whenever a vehicle's obstructed status
changes

. Configurator Menu Bar — Provides access to configuration and common functions.

Figure 5-8: MagneMotion Configurator Main Window Overview

. Configuration Tree — Displays a list of the configuration categories and elements. A

category or element with a hollow triangle symbol (I ) in front of it indicates that it

can be expanded to show more related categories or specific elements (select the

symbol or double-click the name). A category or element with a filled triangle symbol

(4) in front of it indicates that it can be collapsed to hide the related categories or
elements (select the symbol or double-click the name).
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. System Layout Pane — Displays a graphic configuration tool for creating a graphical
representation of the transport system layout for MM Lite. The pane is divided into
three sections; the Layout Toolbar, the Track Symbols Area, and the Layout Area.

. Layout Toolbar — Provides access to track layout functions.

. Configuration Settings Pane — Displays the page of settings that are associated with
the category or element that is selected in the Configuration Tree.

. Track Symbols Area — The area of the System Layout Pane that is available for MM
Lite to access the symbols that are used to create the track layout.

System Layout Pane for MM Lite

The System Layout Pane (see Figure 5-9), provides a configuration tool for creating a
graphical representation of the transport system layout for MagneMover Lite. The pane is
divided into three sections; the Layout Toolbar, the Track Symbols Area, and the Layout Area.

Layout Toolbar —\ Track Symbols Area Layout Area
? ;Q%ﬁ«»%jf&ﬂ‘@c/ﬁ
il

el &
Jconanttones ][0

MM LITE Track Symbols £

Figure 5-9: System Layout Pane
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System Layout Pane for MM Lite

Layout Toolbar

The Layout Toolbar, see Figure 5-10, at the top of the System Layout Pane (see Figure 5-9)
provides drop-down menus for access to the track layout functions, see Table 5-1.

L3105

EAQ

A AMYBREY AsrEHE.

Figure 5-10: Layout Toolbar

Table 5-1: Layout Toolbar Descriptions

Symbol Name Function
Undo Undo the last action.
-
Redo Redo the last action.
-~
Cut Copy the selected symbol to the Windows®
Y Clipboard and delete it from the track layout.
Copy Copy the selected symbol to the Windows
Clipboard.
. Paste Paste the most recent addition to the Windows
Clipboard to the track layout.
Duplicate Create a copy of the selected symbol and paste it to
w,
the track layout.
Zoom In Enlarge the track layout centered around the center
C'D\ of the display.
Zoom Out Reduce the track layout centered around the center
Q of the display.
ﬁiﬂ Toggle Grid Lines Changes the visibility of the grid lines.
Global Settings Opens a dialog box for selection of system-wide
Q configuration settings as described in Global
Settings on page 47.
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Table 5-1: Layout Toolbar Descriptions (Continued)

Symbol Name Function
Global Layout Settings - m| X
Motor Type otor Rails T _- He
* Ethemet = )
" Serial ) )
i i)
NC Type p -
" NC-E (Ethernet Only)
" NC-5 (8 Serial Ports) £ 2
NC-S Options Elect . &
& 2 : e
el ~ L&
@l ~ 8
v o
" NC-LITE (4 Serial Ports) ("" .
- -
Figure 5-11: Global Layout Settings
oy Place The Nodes Automat'ically plgces Merge, Div§rge,
Q P Merge-Diverge, Simple, and Terminus nodes. Node
placement is based on the manual placement of one
Merge, Diverge, Simple, or Terminus node.
Walk The Paths Clears any existing configuration information then
automatically places Merge, Diverge,
Merge-Diverge, Simple, and Terminus nodes. Node
placement is based on the manual placement of one
Merge, Diverge, Simple, or Terminus node.
Populates the Configuration Tree with a new
Configuration that is based on the layout.
Clear Path Indicators Clears the path indicators added to the track layout
& after running Walk the Paths.
Rotate Left Rotates each selected symbol counter-clockwise
J& 90°. When rotating multiple symbols, they are not
rotated as a group, but instead each individual
symbol is rotated around its own center. Symbols
cannot be rotated if they are snapped to other
symbols.
Rotate Right Rotates each selected symbol clockwise 90°. When
E rotating multiple symbols, they are not rotated as a
group, but instead each individual symbol is rotated
around its own center. Symbols cannot be rotated if
they are snapped to other symbols.
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Table 5-1: Layout Toolbar Descriptions (Continued)

Symbol Name Function
. Group Combines the selected symbols into one object.
Grouped symbols can be moved, rotated, or flipped
T as a group.
EI Ungroup Releases all symbols from the selected group.
Track Layout Options

The Track Symbols Area on the left of the System Layout Pane (see Figure 5-9) provides
access to the symbols and tools that are used to create and control the track layout (see
Figure 5-12). See Track Layout on page 44 for usage.

lconsAndMames -

MM LITE Track Symbols £

-

) —
;

Nede 1 Meter

= @

0.25 Meter 90 Degree
Curve

4 b

Left Switch Right
Switch

|

Vehicles  Dimension
Line

e e

TextBox Forward
Direction

=7 —
Sync Box Leg

& MM LITE Track Symbols

Figure 5-12: Track Symbols Area

. View Style — Options are provided to control the display of the track layout symbols.
The default is Icons and Details.
. Icons and Details — Shows half-size icons, titles, and a description.
. Icons and Names — Shows half-size icons and titles.
. Icons Only — Shows only the symbol icons.
. List — Shows small icons and titles.
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. Thumbnails — Shows full-size icons and titles.

MM Lite Track Symbols: The set of icons that are available for creating a transport
system layout in the Layout Area.

<

enter pour text
here

{—
’q
N
I
4

Dimension Line: Provides a line where both ends can
be positioned as required to measure the track layout.

Text: Provides a box that can be positioned as required
for text entry. After positioning the icon, double-click
to edit the text and right-click to edit the text
properties.

Forward Direction: Provides an arrow to show the
direction forward motion of the vehicle.

1 Meter Straight LSM: Provides a 1 meter motor
symbol that can be positioned as required in the track
layout. Right-click on the symbol to identify the motor
as a Sync or air-cooled version.

1/4 Meter Straight LSM: Provides a 1/4 meter motor
symbol that can be positioned as required in the track
layout. Right-click on the symbol to open a dialog box
to identify the motor as a Sync or air-cooled version.

90° Curve LSM: Provides a 90° curve motor symbol
that can be positioned as required in the track layout.
Right-click on the symbol to open a dialog box to
identify the motor as a Sync or air-cooled version.

Left Switch LSM: Provides a left switch symbol that
can be positioned as required in the track layout. Not
available when precision rails are selected. Right-click
on the symbol to open a dialog box to select standard
or high payload.

Right Switch LSM: Provides a right switch symbol
that can be positioned as required in the track layout.
Not available when precision rails are selected.
Right-click on the symbol to open a dialog box to
select standard or high payload.

Precision Rail Straight: Provides a straight precision
rail symbol that can be positioned as required in the
track layout. Only available when precision rails are
selected

90° Rail Curve: Provides a 90° precision rail curve
symbol that can be positioned as required in the track
layout. Only available when precision rails are
selected.
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\/
7
@
-

Vehicle Type: Glide Single

Vehicle Count: 20

180° Rail Curve: Provides a 180° curve rail symbol
that can be positioned as required in the track layout.
Only available when precision rails are selected.

Leg: Provides a symbol that can be positioned as
required in the track layout to indicate the position of
legs. Right-click on the symbol to open a dialog box to
specify the quantity of lanes being supported.

SYNC IT™ Controller: Provides a symbol that can
be positioned as required in the track layout.
Right-click on the symbol to open a dialog box to
specify the quantity of Sync cables required (one per
Sync motor).

Node: Provides a node identification symbol that can
be positioned as required in the track layout.

Precision Locator: Provides a Precision Locators
symbol that can be positioned as required in the track
layout. Right-click on the symbol to open a dialog box
to change the locator options.

Vehicles: Provides a box to show the number and type
of vehicles being used in the track layout for individual
material transport. Right-click on the symbol to open a
dialog box to change the vehicle quantity and other
options.
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Layout Area

The Layout Area for the transport system layout (see Figure 5-13), on the right of the System
Layout Pane, provides space for the creation of the transport system layout.

Ruler
Background
Cursor
Cursor
Position \&:
Figure 5-13: Layout Area
. Ruler — Provides measurements in millimeters.
. Cursor Position — Red line on each ruler that shows the current location of the cursor.
. Background — Gridded area for positioning of the symbols that are used to create the

track layout. It automatically expands to include new symbols as required.
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Configuration

The MagneMotion Configurator, see Figure 5-14, provides a configuration tool for creating
the Node Controller Configuration File for the transport system. The window is divided into
three sections; the Configurator Menu Bar, the Configuration Tree, and the Configuration
Settings Pane. Selecting a configurable item in the Configuration Tree displays the settings
that are associated with the item in the Configuration Settings Pane.

Configurator Menu Bar

Configuration Tree Configuration Settings Pane
.+ PMagneMotion Fonfigurator for MML = m} X
File Edit iew Help

Configuragion Tree e

4 Global Settings

Configuration Name: Name to identify this configuration (64 character limit]
& EtherNet/IP 2 2l g ¢ !
E2 HLC Control Group Velocity Limit: 2 m/s System-wide velocity limit enforced by HLC
== Paths Acceleration Limit: 2 m/s* System-wide acceleration limit enforced by HLC
)— Nodes

Terminus Velocity: 0.5 m/s Default for a vehicle entering a terminus when not under an order

® Node Controllers i i
Default acceleration for a vehicle entering a terminus when not under

Terminus Acceleration: 1 m/s’
an order
Arival Position Tolerance: 0.01 i Maxrdwslance/velomty of a vehicle from it's destination to be
considered arrived
Arrival Velocity Tolerance: 0.02 m/s Max velocity of a vehicle to be considered not moving and arrived
TCP Host Disconnect Action: Suspend . Preferred action for all paths when Host TCP interface disconnects

Action taken by an NC when its communication link with the HLC is

HLC To NC Link Disconnect Action: Suspend et ot

[] Obstructed Status Notification Send a vehicle status whenever a vehicle's obstructed status changes
[] Send Node Status Asynchronously Send node status to the host asynchranously

[] Terminus Entry Clear Enable Used to enable or disable support for the terminus entry clear bit
Enable TCP Control Port Indefinitely Used to enable or disable the TCP Control Port at boot time

TCP Control Port Timeout: 0 e Provides a window of access at boot time before the TCP Control Port

is disabled
(*) MML Global Settings

(*) Advanced Parameters

Figure 5-14: Configuration Tree and Configuration Pane

Configurator Menu Bar

The Configurator Menu Bar, see Figure 5-15, at the top of the MagneMotion Configurator,
provides drop-down menus for access to various configuration functions, see Figure 5-16. All
Edit menu functions are also available on shortcut menus that are accessed by right-clicking
on a Category or Element in the Configuration Tree.

.| MagneMotion Configurator for MML = [ x
File Edit View Help

Figure 5-15: Configurator Menu Bar
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Edit Menu

File

Insert Before...
Insert After...
Add To End...
Cut

Copy
Paste

Delete

File Menu (MM Lite)

New NDX Layout
Open NDX Layout...

File Menu (QuickStick and QSHT)

Save NDX Layout

Save NDX Layout As... New XML Config Ctri+N

New XML Config Ctrl+N Open XML Config... Ctrl+O

Open XML Config... Ctrl+0 Save XML Config Ctrl+S

Save XML Config Ctrl+S SRR

Save XML Config As... Check Data Validation

Check Data Validation System Type 4

System Type 1] Exit

Export >

Exit

View Menu Help Menu
Ctrl+Shift+ Show Per Motor Control Loop Parameters et e e e
T, Show Stations
Ctrl+E . :
Show Single Vehicle Areas

Gl Show Simulated Vehicles
Ctrl+C
Cirl+V European Mumber Formatting

Del

Figure 5-16: Configurator Menus

New NDX Layout — creates a new track layout file for MM Lite in the System Layout
Pane.

Open NDX Layout...— opens an existing track layout file for MM Lite in the System
Layout Pane.

Save NDX Layout — Saves the existing track layout file.

Save NDX Layout As... — Opens a dialog box to name and save a new track layout
file.

New XML Config— Creates a Node Controller Configuration File that contains only
the default values for the Global Settings.

Open XML Config... — Opens a dialog box to locate and open an existing Node
Controller Configuration File.

Check Data Validation — Checks that all parameter values are within the correct
range. Generates a notification of all values correct, or a notification indicating which
values are invalid/out of range.

System Type — Expandable list to choose motor type (MagneMover® Lite ",
QuickStick®™, or QuickStick HT™)

Export — Expandable list to choose export options
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. NDX Layout to PDF — exports the track layout file that is used for MM Lite™
to PDF.
. NDX Layout to BMP — exports the track layout file that is used for MM Lite
to BMP.
. Create MMTRK file from Config — Opens a dialog box for creation of a

Track File that represents the current configuration for use with the NCHost
TCP Interface Utility. Available for MM Lite only.

Exit — Closes the MagneMotion Configurator. The Node Controller Configuration File
is not saved and any changes that are made since the last save are discarded.

Edit
Table 5-1: Menu Definitions and Short-cut Keys
Menu Action Short-cut
File New XML Config Ctrl+N
Open XML Config Ctrl+0
Save XML Config Ctrl+S
Edit Insert Before Ctrl-+Shift+
Insert After Ctrl+
Add to End Ctrl+-E
Cut Ctrl+X
Copy (trl+C
Paste Ctrl+V
Delete Del (Delete)

. Insert Before... — Adds another element of the selected type before the selected
element. Also available through a shortcut menu.

. Insert After... — Adds another element of the selected type after the selected element.
Also available through a shortcut menu.

. Add To End... — Adds another element of the selected type to the end of the list of
elements. Also available through a shortcut menu.

. Cut — Copies the current values of all settings from the selected element to an internal
clipboard and deletes the element. Only available for elements that do not have
sub-elements. Also available through a shortcut menu.

. Copy — Copies the current values of all settings from the selected element to an
internal clipboard. Only available for elements that do not have sub-elements. Also
available through a shortcut menu.
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View

Help

Paste — Pastes the current values of all cut or copied settings on the internal clipboard
to the selected element. The element being pasted to must be the same type as the
element that was copied. Only available for elements that do not have sub-elements.
Also available through a shortcut menu.

Delete — Deletes the selected element from the Configuration Tree. Also available
through a shortcut menu.

Show Per Motor Control Loop Parameters — Displays the Control Loop Parameter
sets for each motor on its Motor page when selected.

Show Stations — The Stations option is displayed under Paths in the Configuration
Tree when selected.

Show Single Vehicle Areas — The Single Vehicle Areas option is displayed under
Paths in the Configuration Tree when selected.

Show Simulated Vehicles — The Simulated Vehicles option is displayed under Paths
in the Configuration Tree when selected.

European Number Formatting — Changes the formatting of all numbers that are
displayed to European formatting (one thousand = 1.000,00) when selected.

About MagneMotion Configurator — Displays the MagneMotion Configurator
version information.

About MagneMotion Configurator *

0, MagneMotion Configurator - Copyright © 2005, 2022
= MagneMoation, Inc, A Rockwell Automation Company
All Rights Reserved

Version: 15.0.3
Build Timestamp: Wed 09/14/2022 11:23:22.49

Figure 5-17: About MagneMotion Configurator Message
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Shortcut Menus

The shortcut menus for the Configurator, which are accessed by right-clicking on a Category
that has Elements or on an Element in the Configuration Tree, see Figure 5-18.

Add Shortcut Menu Edit Shortcut Menu Insert Shortcut Menu Copy Shortcut Menu

I
Add To End... Insert Before... Insert Before... | Copy..
o Insert After... } Insert After... Paste...
Cut... F Delete... !
Copy... o
K
Paste...
Delete...
— 'W_'_'

Figure 5-18: Configurator Shortcut Menus

Add Shortcut Menu

Available when right-clicking on paths, motors, stations, single vehicle areas, simulated
vehicles, nodes, or node controllers in the Configuration Tree.

. Add To End... — Adds another element of the selected type to the end of the list of
elements. Also available through a shortcut menu.

Edit Shortcut Menu

Available when right-clicking on a specific motor, station, single vehicle area, simulated
vehicle, node, or node controller in the Configuration Tree.

. Insert Before... — Adds another element of the selected type before the selected
element.

. Insert After... — Adds another element of the selected type after the selected element.

. Cut... — Copies the current values of all settings from the selected element to an

internal clipboard and deletes the element.

. Copy... — Copies the current values of all settings from the selected element to an
internal clipboard.

. Paste... — Pastes the current values of all cut or copied settings on the internal
clipboard to the selected element. The element being pasted to must be the same type
as the element that was copied.

. Delete... — Deletes the selected element from the Configuration Tree.

Insert Shortcut Menu

Available when right-clicking on a specific path in the Configuration Tree.

. Insert Before... — Adds another element of the selected type before the selected
element.

. Insert After... — Adds another element of the selected type after the selected element.

. Delete... — Deletes the selected element from the Configuration Tree.
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Copy Shortcut Menu

Available when right-clicking on the Motor Defaults for a path in the Configuration Tree.

. Copy... — Copies the current values of all settings from the selected element.

. Paste... — Pastes the current values of all cut or copied settings on the internal
clipboard to the selected element. The element being pasted to must be the same type
as the element that was copied.

Global Settings

Global Settings are settings that apply to all parts of the transport system (motors, nodes,
vehicles, and so on). The Global Settings page with Advanced Parameters selected (see
Figure 5-19), is accessed by selecting the Global Settings category at the top of the
Configuration Tree. See Configure Global Settings on page 75 for usage.

® Node Controllers

& MagneMotion Configurator for MML

File Edit View Help
Configuration Tree .
9 Global Settings
Pl Global Settings
0 Configuration Name:
g n EtherNet/IP
1= HLC Control Group Velocity Limit:
== Paths Acceleration Limit:
)- Nodes

Terminus Velocity:

Terminus Acceleration:
Arrival Position Tolerance:

Arrival Velocity Tolerance:

TCP Host Disconnect Action:

[ Terminus Entry Clear Enable

TCP Control Port Timeout:

@ MML Global Settings

@ Advanced Parameters

Min Vehicle ID: |1
Max Vehicle ID: | 65535

[] Stop Moving Suspect Vehicles

2 m/s

2 m/s®
0.5 m/s

1 m/s
0.01 meters
0.02 m/s
Suspend ¥

HLC To NC Link Disconnect Action: Suspend i
[] Obstructed Status Notification

[] Send Node Status Asynchronously

Enable TCP Control Port Indefinitely

0 minutes

Minimum vehicle ID assigned during startup

Maximum vehicle ID assigned during startup

If a vehicle is manually moved out of position, stop moving the vehicle

Name to identify this configuration (64 character limit)
System-wide velocity limit enforced by HLC
System-wide acceleration limit enforced by HLC

Default for a vehicle entering a terminus when not under an order

Default acceleration for a vehicle entering a terminus when not under
an order

Max distance/velocity of a vehicle from it's destination to be
considered arrived

Max velocity of a vehicle to be considered not moving and arrived
Preferred action for all paths when Host TCP interface disconnects

Action taken by an NC when its communication link with the HLC is
lost

Send a vehicle status whenever a vehicle's obstructed status changes
Send node status to the host asynchronously
Used to enable or disable support for the terminus entry clear bit

Used to enable or disable the TCP Control Port at boot time

Provides a window of access at boot time before the TCP Control Port
is disabled

Figure 5-19: Global Settings Page with Advanced Parameters (MM Lite)
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&V_l MagneMation Configurator for Q5100
File Edit View Help

Configuration Tree

£l Global Setti

& EtherNet/IP
3 HLC Control Group
m= Paths

)— Nodes

@& Node Controllers

Global Settings

Configuration Name: Name to identify this configuration (64 character limit)

Velocity Limit: 2.5; m/s System-wide velocity limit enforced by HLC
Acceleration Limit: 5i m/s? System-wide acceleration limit enforced by HLC
Terminus Velocity: 05 m/s Default for a vehicle entering a terminus when not under an order
. . - Default acceleration for a vehicle entering a terminus when not under
Terminus Acceleration: 1 m/s’
an order
Arival Position Tolance: 0.01 et Max}:l\stance/\(elumty of a vehicle from it's destination to be
considered arrived
Arrival Velacity Tolerance: 0.02 m/s Max velocity of a vehicle to be considered not moving and arrived
TCP Host Disconnect Action: Suspend - Preferred action for all paths when Host TCP interface disconnects
flG o Nelx kDisconnet eton B v Action taken by an NC when its communication link with the HLC is

lost

[] Obstructed Status Notification Send a vehicle status whenever a vehicle's obstructed status changes

[] Send Node Status Asynchronously Send node status to the host asynchronously

[] Terminus Entry Clear Enable Used to enable or disable support for the terminus entry clear bit

Enable TCP Control Port Indefinitely Used to enable or disable the TCP Control Port at boot time

Provides a window of access at boot time before the TCP Control Port

TCP Control Port Timeout: 0 is disabled

minutes

@ Advanced Parameters

Min Vehicle ID: | 1 Minimum vehicle ID assigned during startup

Max Vehicle ID: | 65535 Maximum vehicle ID assigned during startup

Figure 5-20: Global Settings Page with Advanced Parameters (QuickStick)

8 MagneMotion Configurator for QSHT
File Edit View Help

Configuration Tree

PR Global Settings
£ EtherNet/IP
I3 HLC Control Group
w= Paths

* Nodes

® Node Controllers

Global Settings

Configuration Name: Name to identify this configuration (64 character limit)

Velocity Limit: 2A5; m/s System-wide velocity limit enforced by HLC
Acceleration Limit: 5 m/s* System-wide acceleration limit enforced by HLC
Terminus Velocity: 05 m/s Default for a vehicle entering a terminus when not under an order
. . - Default acceleration for a vehicle entering a terminus when not under
Terminus Acceleration: 1 m/s
an order
Artival PosianTolerance: 001 v Max_d\stan(e/\_/e\o(lty of a vehicle from it's destination to be
considered arrived
Arrival Velocity Tolerance: 0.02 m/s Max velocity of a vehicle to be considered not moving and arrived
TCP Host Disconnect Action: Suspend e Preferred action for all paths when Host TCP interface disconnects
HLC To NC Link Disconnect Action: i - Action taken by an NC when its communication link with the HLC is

lost

I:l Obstructed Status Notification Send a vehicle status whenever a vehicle's obstructed status changes
[] Send Node Status Asynchronausly Send node status to the host asynchronously
[C] Terminus Entry Clear Enable Used to enable or disable support for the terminus entry clear bit
Enable TCP Control Port Indefinitely Used to enable or disable the TCP Control Port at boot time

Provides a window of access at boot time before the TCP Control Port

TCP Control Port Timeout: 0 is disabled

minutes

(%) QSHT 5700 Global Settings

Add or remove Propulsion Power Supplies:

Add PS Remove Last PS

| ID Type

Name ‘

@ Advanced Parameters

Figure 5-21: Global 'LﬁS‘eitingS Pége with Advanced Parameters (OSHT)
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Table 5-2: Global Setting Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Configuration
Name

An optional name for the configuration for reference.
If entered, this name is used to identify log files. Valid
characters are: a...z, A...Z, 0...9, ~1@#$%"*() _

+-={}|:"?[]\;',./ and space (64 characters maximum).

Acceleration
Limit

Maximum acceleration/deceleration for all vehicles
while they are on the transport system. The HLC
rejects any vehicle motion commands that exceed this
limit. The maximum acceleration can be set to any
value within the limits of the transport system. The
default is 2.0 m/s’ (this value is system-dependent,
see Related Documentation on page 11 for the list of
motor user manuals).

Velocity Limit

Maximum velocity for all vehicles while they are on
the transport system. The HLC rejects any vehicle
motion commands that exceed this limit. The
maximum velocity can be set to any value within the
limits of the transport system. The default is 2.0 m/s
(this value is system-dependent, see (this value is
system-dependent, see Related Documentation on
page 11 for the list of motor user manuals).

Terminus
Acceleration

This setting applies only when there are Terminus
nodes in the transport system and defines the
acceleration/deceleration of the vehicle in the
Terminus node as it enters and before it receives it's
initial order. The maximum acceleration can be set to
any value within the limits of the transport system.
The default is 1.0 m/s2.

Terminus
Velocity

This setting applies only when there are Terminus
nodes in the transport system and defines the velocity
of the vehicle in the Terminus node as it enters and
before it receives it's initial order. The maximum
velocity can be set to any value within the limits of
the transport system. The default is 0.5 m/s.
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Table 5-2: Global Setting Parameters (Continued)
Parameter . L. MM Quick
Name Parameter Description Lite Stick QSHT

Arrival Position For all paths, the maximum distance that the vehicle
Tolerance can deviate from the actual destination for the HLC to
consider the vehicle as arrived at its destination by
monitoring motor status updates. If the tolerance is set
too small, and the vehicle cannot stop within that X X X
tolerance, then the vehicle appears to have not arrived
at its position and the transport system continues
trying to move the vehicle to its destination. The
default is 0.010 m.

NOTE: The Arrival Position Tolerance and Arrival Velocity Tolerance settings in the Global Settings are
used to trigger an asynchronous vehicle status message to the host controller that provides the
current position of the vehicle. A vehicle is not considered to have arrived at its destination by the
HLC (even if the Arrival Position Tolerance is met) if the Arrival Velocity Tolerance is not met.

When running Demo Scripts (see the MagneMotion NCHost TCP Interface Utility User Manual,
publication MMI-UMO10) setting the Arrival Position Tolerance to a large value (for example, 1.0
m) and setting the Arrival Velocity Tolerance to the system Velocity Limit supersedes the motor
settings and allows uninterrupted motion as the system considers the vehicle to have arrived when
it nears its target position, which allows the start of the next vehicle command for the vehicle
without having the vehicle slow or stop.

Arrival Velocity For all paths, the maximum velocity of a vehicle for
Tolerance the HLC to consider the vehicle as not moving by
monitoring motor status updates. If the tolerance is
set too small, and the velocity of the vehicle is not
within the tolerance, the vehicle appears to have not
arrived at its destination and the transport system
continues trying to move the vehicle to its destination.
The default is 0.020 m/s. X X X

If a Reset command is sent to the node controller via
the host controller interface, vehicles are commanded
to stop and are not considered stopped until within
this tolerance. If on a Reset command, all vehicles do
not come to a stop within 5 seconds the node
controller resets the motors, which means they stop
applying stopping force to the vehicles.

NOTE: The Arrival Velocity Tolerance and the Arrival Position Tolerance are used together to make sure
that the vehicle has arrived. A vehicle is not be considered to have arrived at its destination by the
HLC (even if the Arrival Velocity Tolerance is met) if the Arrival Position Tolerance is not met.

When running Demo Scripts (see the MagneMotion NCHost TCP Interface Utility User Manual,
publication MMI-UMO10) setting the Arrival Velocity Tolerance to the system Velocity Limit and
setting the Arrival Position Tolerance to a large value (for example, 1.0 m) supersedes the motor
settings and allows uninterrupted motion as the system considers the vehicle to have arrived when
it nears its target position, which allows the start of the next vehicle command for the vehicle
without having the vehicle slow or stop.
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Table 5-2: Global Setting Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick

Stick QSHT

TCP Host
Disconnect
Action

Identifies the action to be taken on all paths, in the
event the TCP/IP interface to the host controller
disconnects. The default is Suspend.

None: No action is performed when a disconnect
occurs.

Suspend: Directs all motors on the specified paths to
suspend vehicle target requests and permissions and
causes all vehicles to come to a controlled stop. After
the vehicle is stopped, the motors hold the vehicles in
position. Stopping time for each vehicle is dependent
on the mass of the vehicle, the payload, and the
acceleration setting of its current movement
command.

FastStop*: Directs all motors on the specified paths
to apply maximum thrust, opposite to the current
direction of motion for the vehicles on those paths.

Obstructed Status
Notification

Select to have the HLC automatically send Vehicle
Status (0xD5) messages that indicate a vehicle is
obstructed sent asynchronously using the TCP/IP
communications protocol whenever a vehicle
becomes obstructed. Vehicles are obstructed when
they are unable to acquire permission to move further
because of a vehicle in the way, a hardware fault, or
movement is suspended. The default is cleared (off).

NOTE:

vehicles are in a queue.

If not enabled, the host controller must poll the HLC for vehicle status information.
This setting does not apply to the EtherNet/IP™ communications protocol.

If enabled, this option can result in many Obstructed Vehicle Status messages being sent when

Send Node Status
Asynchronously

Select to have Node Status (0xD3) messages that
indicate a change in a node sent asynchronously using
the TCP/IP communications protocol whenever a
node changes state. Nodes are considered to change
state whenever a vehicle enters/exits the node, a
switch changes position, and so on. The default is
cleared (off).

NOTE:

changes state.

If not enabled, the host controller must poll the HLC for node status information.

If enabled, this option can result in many node status messages being sent whenever any node

This setting does not apply to the EtherNet/IP communications protocol.
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Table 5-2: Global Setting Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Terminus Entry
Clear Enable

Select to enable support for the Terminus ENTRY
CLEAR bit in the Node Status response from the
HLC for handshaking Terminus nodes. If not selected,
Terminus node operation remains unchanged with
this bit masked to be always Off. The default is
cleared (off).

Enable TCP
Control Port
Indefinitely

Select to enable the TCP/IP control port. The default
is selected (on).

TCP Control Port Enable: Must be selected for the
TCP/IP control port to remain active indefinitely.

TCP Control Port Timeout: Used when the TCP/IP
control port enable is off. Provides a window of
access at boot time before the TCP/IP control port is
disabled.

The maximum timeout is 60 minutes. The default is 0
min (no timeout).

HLC To NC Link
Disconnect
Action

Identifies the action to be taken on all paths, in the
event the high level controller cannot communicate
with a node controller. The default is Suspend.

Suspend: Directs all motors on the specified paths to
suspend vehicle target requests and permissions and
causes all vehicles to come to a controlled stop. After
the motor is stopped, the motors hold the vehicles in
position. Stopping time for each vehicle is dependent
on the mass of the vehicle, the payload, and the
acceleration setting of its current movement
command.

FastStop*: Causes all motors on the specified paths
to apply maximum thrust, opposite to the current
direction of motion for the vehicles on those paths.
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Table 5-2: Global Setting Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick

Stick QSHT

Propulsion Power
Supplies

The propulsion power supply parameters in the
Global Settings identify all Kinetix® 2198-Pxxx
DC-bus power supplies being used with QSHT 5700
Inverters. Only available for QSHT 5700 systems.

Add PS: Adds a row to the power supply list.

Remove Last PS: Removes the last row from the
power supply list.

ID: A Configurator specified unique ID number for
each power supply.

Type: Power supply type. Currently only DC-bus
power supply is supported.

Name: An optional name for the power supply for
reference.

NOTE: Once all Propulsion Power Supplies have been created, each QSHT 5700 motor must be
associated with a power supply. To configure, set the Propulsion Power Supply ID field in the
Motor Defaults or Motor #n in Path n pages under QSHT 5700 Motor Parameters. See Propulsion
Power Supply ID in Table 5-6 on page 227 for more information.

Stop Moving
Suspect Vehicles

Select to have the system stop moving vehicles that
have been manually moved out of position. The
default is cleared (off).

E3

This option is not available for MagneMover Lite.
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EtherNet/IP Settings

. EtherNet/IP is used to communicate with an Allen-Bradley® ControlLogix® controller
that is being used as a host controller (see the MagneMotion Host Controller TCP/IP
Communication Protocol User Manual, publication MMI-UMO003 and MagneMotion
Host Controller EtherNet/IP Communication Protocol User Manual, publication
MMI-UMO004). The EtherNet/IP Settings page (see Figure 5-22), is accessed by
selecting the EtherNet/IP category from the Configuration Tree. See Set EtherNet/IP
Settings on page 78 for usage.

NOTE: If the host controller is using TCP/IP communications, do not enable this option or
change the EtherNet/IP settings.

&% MagneMotion Canfiguratar for MML = O *
File Edit View Help

ERe Res EtherNet/IP Host Controller Settings

4 Global Settings

m Use an EtherNet/IP Controller for Host Control

T2 HLC Control Group Controller IP Address: 192.168.0.100 IP Address of the controller
== Paths Controller CPU Slot: 0 Slot in the backplane containing the controller CPU module
)- Heges Mazx Vehicle ID: 64 Maximum Vehicle ID the HLC will report vehicle status for in controller memory

Node Controllers : 5
® Number of vehicle records to update in controller memory each time the HLC

Vehicle Records/Status Period: | 32 e

Send Vehicle Status Period: 100 ms How often to push vehicle records into controller memory

Tag Request Retry Timeout: 250 ms  Time the HLC should wait for the controller to acknowledge a tag operation
Host Disconnect Action: Nane 2 Preferred action for all paths when the controller interface disconnects

[] Enable NC Remote Management Push NC Remote Management response tags to controller memory

|:| Enable Extended HLC Status Push Extended High Level Controller (HLC) Status tags to controller memory
[] Enable Extended NC Status Push Extended Node Controller (NC) Status tags to controller memory

[] Enable Vehicle Commands Push Vehicle Command response tags to controller memory

[T] Enable Digital I/Q Commands Enable Digital I/O commands from the controller to the HLC

[] Use Extended Vehicle Status Use Extended Vehicle Status tag instead of Standard Vehicle Status tag

[] Enable System Monitoring Enable collection of transport system component metrics

[] Enable Traffic Lights Push Traffic Light data from the HLC to controller memory

Maximum Traffic Light ID: 128 Maximum number of Traffic Lights to accommodate in controller memory

Figure 5-22: EtherNet/IP Settings Page (MM Lite)
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§-§ MagneMoation Configurator for Q5100
File Edit View Help

Configuration Tree

4 Global Settings
"\ EtherNet/IP
1% HLC Control Group
== Paths

)l Nodes

® Node Controllers

EtherNet/IP Host Controller Settings

Use an EtherNet/IP Controller for Host Control

Controller IP Address:
Controller CPU Slot: 0
Max Vehicle ID: 64

Vehicle Records/Status Period: | 32

Send Vehicle Status Period: 100

Tag Request Retry Timeout: 250

Host Disconnect Action:

e (e

None
Enable NC Remote Management
Enable Extended HLC Status
Enable Extended NC Status

Enable Vehicle Commands

Enable Digital I/O Commands

Use Extended Vehicle Status

Enable System Monitoring

Enable Traffic Lights

Maximum Traffic Light ID: 128

192.168.0.100

ms

ms

IP Address of the controller

Slot in the backplane containing the controller CPU module

Maximum Vehicle ID the HLC will report vehicle status for in controller memory

Number of vehicle records to update in controller memory each time the HLC
pushes vehicle status

How often to push vehicle records into controller memory

Time the HLC should wait for the controller to acknowledge a tag operation
Preferred action for all paths when the controller interface disconnects
Push NC Remote Management response tags to controller memory

Push Extended High Level Controller (HLC) Status tags to controller memory
Push Extended Node Controller (NC) Status tags to controller memory
Push Vehicle Command response tags to controller memory

Enable Digital /O commands from the controller to the HLC

Use Extended Vehicle Status tag instead of Standard Vehicle Status tag
Enable collection of transport system component metrics

Push Traffic Light data from the HLC to controller memory

Maximum number of Traffic Lights to accommodate in controller memory

Figure 5-23: EtherNet/IP Settings Page (QucikStick)
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\-\‘. MagneMation Configurator for QSHT
File Edit View Help

Configuration Tree

4 Global Settings

& HLC Control Group
=== Paths

)— Nodes

& Node Controllers

EtherNet/IP Host Controller Settings

Use an EtherNet/IP Controller for Hast Control

Controller IP Address: 192.168.0.100
Controller CPU Slot: 0
Max Vehicle 1D: 04

Vehicle Records/Status Period: | 32

Send Vehicle Status Period: 100 ms
Tag Reguest Retry Timeout: 250 ms
Host Disconnect Action: None ¥
Enable NC Remote Management

Enable Extended HLC Status

Enable Extended NC Status

Enable Vehicle Commands

Enable Digital [/O Commands

Use Extended Vehicle Status

Enable System Monitoring

oooooood

Enable Traffic Lights

Maximum Traffic Light ID: 128

@ QSHT EtherNet/IP Parameters
[] Enable Motor Inverter Command
[] Enable Sensor Mapping
Sensor Map Paths/Push Period: | 8
Sensor Map Push Period: 1000 ms

[] Enable Propulsion Power

IP Address of the controller
Slot in the backplane containing the controller CPU module

Maximum Vehicle ID the HLC will report vehicle status for in controller memory

Number of vehicle records to update in controller memory each time the HLC
pushes vehicle status

How often to push vehicle records into controller memory

Time the HLC should wait for the controller to acknowledge a tag operation
Preferred action for all paths when the controller interface disconnects
Push NC Remote Management response tags to controller memory

Push Extended High Level Controller (HLC) Status tags to controller memory
Push Extended Node Controller (NC) Status tags to controller memory
Push Vehicle Command response tags to controller memory

Enable Digital I/O commands from the controller to the HLC

Use Extended Vehicle Status tag instead of Standard Vehicle Status tag
Enable collection of transport system component metrics

Push Traffic Light data from the HLC to controller memory

Maximum number of Traffic Lights to accommodate in controller memory

Push the Motor Inverter Command status from the HLC to controller memory

Push sensor map data from the HLC to controller memory

Number of paths to update in controller memory each time the HLC pushes
sensor map data

How often to push sensor maps to controller memory
Push propulsion power data from the HLC to controller memory (For QSHT 5700

Only)

Figure 5-24: EtherNet/IP Settings Page (OSHT)

Table 5-3: EtherNet/IP Settings Parameters

Parameter . L. MM Quick
Name Parameter Description Lite Stick QSHT
Use an Select to enable control of the transport system via the
EtherNet/IP EtherNet/IP protocol. The default is cleared (off).
X X X

Controller for

Host Control

Controller IP The IP address of the EtherNet/IP interface in the host

Address controller that the HLC (high-level controller) uses X X X
for communication.

Controller CPU The slot in the host controller that contains the CPU

Slot module that the HLC communicates with. This slot X X X
can be any slot and is typically a value from 0 to 13.
The default is Slot 0.
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Table 5-3: EtherNet/IP Settings Parameters (Continued)
Parameter . L. MM Quick
Name Parameter Description Lite Stick QSHT
Max Vehicle ID | Maximum quantity of vehicle IDs that the HLC
reports vehicle status to the tag memory in the host
controller. Used to limit the size of the
MMI vehicle_status array. The default is 64 (the X X X
maximum is system-dependent, see MagneMotion
Node Controller Hardware User Manual, publication
MMI-UMO13).

NOTE: Vehicle IDs greater than the Max Vehicle ID value are not reported. The Max Vehicle ID value
that is specified in the Global Settings page must be equal to or smaller than the Max Vehicle ID

value to make sure that status is reported for all possible vehicle IDs.

Vehicle Records/
Status Period

The quantity of vehicle records to update in the host
controller memory each time the HLC pushes vehicle
status to the host controller memory.

When using standard Vehicle Status, the maximum is
224 and must be less than or equal to PLC Max
Vehicle ID. The default is 32.

When using Extended Vehicle Status, the maximum is
144 and must be less than or equal to PLC Max
Vehicle ID. The default is 32.

Send Vehicle
Status Period

How often to send vehicle status records (defined in
Vehicle Records per Status Period) to the host
controller memory in milliseconds. The maximum is
5000 ms (5 seconds). The default is 100 ms.

When using a host controller with a slower CPU, this
value can be increased. Do not set this setting too low
when using a larger Vehicle Records per Status Period
as the EtherNet/IP link could be saturated with traffic.
If the setting for Vehicle Records per Status Period is a
low number (for example, 16 or less), decrease this
parameter to get vehicle status updates that are at least
as current as the data in HLC memory.
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Table 5-3: EtherNet/IP Settings Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Tag Request
Retry Timeout

Time the HLC must wait for the host controller to
acknowledge a tag operation in milliseconds. The
minimum is 50 ms. Increase this value for a high
latency network. The default is 250 ms.

After three timeouts and retries of a tag request, the
communications link is restarted. For fast low latency
networks, this value can be lowered. For slow high
latency networks, or when using a host controller
with a slower CPU, this value can be increased to
help prevent premature cycling of the link. The
MMI_heartbeat tag is written at an interval three
times (3x) this parameter (default every 750 ms).

Host Disconnect
Action

Identifies the action to be taken on all paths in the
event the EtherNet/IP interface to the host controller
disconnects. The default is None.

None: No action is performed when disconnect
occurs.

Suspend: Directs all motors on the specified paths to
suspend vehicle target requests and permissions and
causes all vehicles to come to a controlled stop. After
the motor is stopped, the motors hold the vehicles in
position. Stopping time for each vehicle is dependent
on the mass of the vehicle, the payload, and the
acceleration setting of its current movement
command.

FastStop*: Causes the motor software to apply
maximum thrust, opposite to that of each vehicle’s
current direction, halting each vehicle abruptly, and
holding each vehicle at its halted position.

Enable NC
Remote
Management

Select to push node controller remote management
response tags to the host controller memory. This
selection allows up to 20 Managed Node Controller
Configuration Files to be uploaded for a system. A
managed Node Controller Configuration File can be
activated on the HLC, and distributed to all node
controllers system wide. The default is cleared (off).

Enable Extended
HLC Status

Select to push extended HLC status tags to the host
controller memory. The extended HLC status tag
includes the software version, configuration ID, and
configuration status of the HLC. The default is
cleared (off).
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Table 5-3: EtherNet/IP Settings Parameters (Continued)
Parameter . MM Quick
Name Parameter Description Lite Stick QSHT
Enable Extended | Select to push extended node controller status tags to
NC Status the host controller memory. The extended node
controller status tag includes the software version, X X
configuration ID, and configuration status of the node
controllers. The default is cleared (off).
Enable Vehicle Select to push vehicle command and response
Commands memory tags to the host controller memory. The
vehicle subcommands supported include; Clear X X
Suspect Bit, Delete Vehicle, and so on. The default is
cleared (off).
Enable Digital Select to enable the send and receive for Digital /O
I/0 Commands Commands between the host controller and the HLC. X X
The default is cleared (off).
Use Extended Select to use the MMI_extended vehicle status tag
Vehicle Status (see the MagneMotion Host Controller TCP/IP
Communication Protocol User Manual, publication
MMI-UMO003 and MagneMotion Host Controller X X
EtherNet/IP Communication Protocol User Manual,
publication MMI-UMO004). Clear to use the MMI
vehicle_status tag. The default is cleared (off).
Enable System Select to enable the use of the system monitoring X X
Monitoring UDTs. The default is cleared (off).
Enable Traffic Select to push and read traffic light command and
Lights response memory tags to the host controller memory.
The default is cleared (off).
Max Traffic Light ID: Only enabled when Enable X X
Traffic Lights is selected. Defines the maximum
quantity of traffic lights to accommodate in the host
controller memory. The default is 128.
Enable Motor Select to enable the use of the motor inverter control
Inverter UDTs. Only available for QSHT 5700 systems. The — — X
Command default is cleared (off).

NOTE: This feature is only active on certain custom configurations.
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Table 5-3: EtherNet/IP Settings Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Enable Sensor
Mapping '

Select to enable the use of the sensor-mapping UDTs.
Only available for QSHT systems. The default is
cleared (off).

Sensor Maps Paths / Push Period: Only enabled
when Enable Sensor Mapping is selected. Specifies
the quantity of paths to update in the host controller
memory each time the HLC pushes QuickStick HT
motor sensor map data to the host controller memory.
The default is 8.

Sensor Map Push Period: Only enabled when
Enable Sensor Mapping is selected. Specifies the
period (in milliseconds) to send the next batch of
QuickStick HT motor sensor map data to the host
controller memory. The default is 1000 ms.

Enable
Propulsion
Power'

Select to push propulsion power supply status tags to
the host controller memory. Only available for QSHT
5700 systems. The default is cleared (off).

*  This option is not available for MagneMover Lite.
+  This parameter is only for the QSHT 5700.

See the MagneMotion Host Controller TCP/IP Communication Protocol User Manual, publication
MMI-UMO003 and MagneMotion Host Controller EtherNet/IP Communication Protocol User Manual,
publication MMI-UMO004 for additional information on using TCP/IP or EtherNet/IP communication

protocols.
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HLC Control Group Settings

The HLC Control Group is used only when the transport system has been subdivided into
smaller transport systems where each subsystem has its own high-level controller (HLC) and
you desire to have Vehicle ID management across the transport system. The HLC Control
Group Settings page is used to identify the HLC of one of these subsystems as the Vehicle ID
Server HLC. The Vehicle ID Server HLC provides Vehicle ID management across the HLC
Control Group when Gateway nodes are used to transfer vehicles from one subsystem to
another (see Gateway Node on page 252).

The HLC Control Group Settings page (see Figure 5-25), is accessed by selecting the HLC
Control Group category from the Configuration Tree. See Defining HLC Control Groups on
page 80 for usage.

B MagneMotion Configurator for MML = O X
File Edit View Help

Confi tion Ti :
EIERIEED S HLC Control Group Settings

4 Global Settings 5 . T . : "
The HLC of this configuration is part of a system with multiple HLCs using an HLC
% EtherNet/IP Bl e Eami e Control Group to manange vehicle IDs

T HLC Control Group = Server: The HLC that serves out vehicle IDs to all HLCs in the group including itself

HLC Control Group Role: Server

= Daths Client: An HLC group member that receives vehicle IDs to use from the Server
)_ Nodes Number of HLCs: 2 number  The number of HLCs in the system including the Vehicle ID Server HLC
® Node Controllers .
HLC IP Address Description
Vehicle ID Server HLC IP Address: IP Address of Vehicle ID Server HLC
Vehicle ID Client HLC 1 IP Address: IP Address of Vehicle ID Client HLC 1

Figure 5-25: HLC Control Group Settings Page

Table 5-4: HLC Control Group Settings Parameters

Parameter . L. MM Quick
Name Parameter Description Lite Stick QSHT

Enable HLC Select if the HLC of this configuration is part of a

Control Group transport system with multiple HLCs using an HLC X X X
Control Group for Vehicle ID management.

HLC Control Identifies the role of this configuration's HLC within

Group Role the HLC Control Group.
Server: The HLC that manages all the Vehicle ID X X X
numbers within the HLC Control Group.
Client: An HLC Control Group manager that receives
the Vehicle ID numbers from the Server.

NOTE: When using an HLC Control Group, only one subsystem can be defined as the Vehicle ID Server.

The HLCs for all other subsystems must be defined as Vehicle ID Clients.
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Table 5-4: HLC Control Group Settings Parameters (Continued)
Parameter . MM Quick
Name Parameter Description Lite Stick QSHT
Number of HLCs | The quantity of subsystems within the HLC Control
Group. The HLC that is acting as the Vehicle ID
Server is included in this count (that is, a HLC X X X
Control Group with one server and one client has two
HLCs). Only available vehicle the HLC Control
Group Role is defined as Server. The default is 2.
HLC Master IP The IP address of the Vehicle ID Server HLC within
Address the HLC Control Group. Only available vehicle the X X X
HLC Control Group Role is defined as Server.
HLC Slave n IP The IP address of each Vehicle ID Client HLC within
Address the HLC Control Group. Only available vehicle the X X X
HLC Control Group Role is defined as Server.
216 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023




UI Reference
Configuration

Paths

The View Paths Table on page 86 provides a view only overview for the defined paths. There
are links to the associated components for an alternate navigation through the file. Selecting
Paths from the Configuration Tree displays a table of information about all paths that are

defined in the configuration, see Figure 5-26.

l‘\‘. MagneMotion Configurator for MML

File Edit View Help

Configuration Tree

4 (Global Settings
£y EtherNet/IP
& HLC Control Group
.
| m=—path 1
Path 2
Path 3
Path 4
Path 5
Path 6
Path 7
Path 8
Path 9
Path 10
odes
Node 1

P

=

Y

- O
Paths

Path ID Path Length Upstream Node Downstream Node Owning NC

1 6.153 1 2 1

2 1.602 2 3 1

3 1.701 2 3 1

4 1.602 3 4 z

5 1.701 3 4 1

6 1.201 4 5 1

7 0.201 5 6 1

8 1.701 5 T 1

9 1.250 7 1 1

10 0.201 8 T 1

Figure 5-26: Paths Table

Paths are used to define the route that a vehicle travels. The Path Details page for Path 1, see
Figure 5-27. Select any path from the Paths list in the Configuration Tree to access the details
page for that path. See Create and Edit Path on page 89 for usage.

File Edit  View Help

Configuration Tree

4 Global Settings
&y EtherMet/IP
I3 HLC Control Group
4 == Paths
| m=Path 1
)- Nodes

B Node Controllers

i;;, MagneMotion Configurator for MML

Path 1 Parameters

ID: 1
Name:

Upstream Port: None
Downstream Port: MNone
E-Stop Bit Number: Mone
Interlock Bit Number: MNone

Path Length: 0 meters

@ Advanced Parameters
Arrival Position Tolerance: |0

Arrival Velodty Tolerance: | 0

System-wide unigue ID of this path

Optional name of the path (32 character limit)

NC port that the upstream end of the first motor on the path is connected to
NC port that the downstream end of the last motor on the path is connected to
Digital I/C input bit number for e-stop (motion stop only) on this path

Digital I/C input bit number for interlock on this path

Max distance of a vehicle from its destination to be considered arrived

Max velocity of a vehicle to be considered not moving and arrived

Figure 5-27: Path Details Page with Advanced Parameters
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Table 5-5: Paths Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

ID

A unique numerical identifier for the path (must be a
positive integer).

Name

An optional name for the path for reference. This
name is not used, or displayed, by the transport
system. Valid characters are: a...z, A...Z,
0...9,~1@#$%"*()_+"-={}|:"?[]\;,./ and space (32
characters maximum).

Upstream Port

Identifies the port where the upstream end of the path
is connected. The upstream ends of all paths must
connect to a node controller. The default is None.

Serial Motors (RS-422): Select the port that is
connected to the path via an RS-422 communication
cable.

Ethernet Motors: Select Ethernet.

Downstream Port

Identifies the port where the downstream end of the
path is connected. The downstream ends of paths only
connect to node controllers if vehicles will move past
the path end onto another path. The default is None.

Serial Motors (RS-422): Select the port that is
connected to the path via an RS-422 communication
cable.

Ethernet Motors: Select Ethernet.

E-Stop Bit
Number

Provides a menu that lists all the digital input bits in
the node controller. This bit is used to monitor an
optional E-Stop button for this path. The default is
None.

See the MagneMotion Node Controller Hardware
User Manual, publication MMI-UMO13to determine
the Digital I/O options for the node controller.

Interlock Bit
Number

Provides a menu that lists all the digital input bits in
the node controller. This bit is used to monitor an
optional interlock for this path. The default is None.

See the MagneMotion Node Controller Hardware
User Manual, publication MMI-UMO13 to determine
the Digital I/O options for the node controller.

Length

The total length of the path as calculated from the
motor sections included in the path. If the number or
type of motors, or the spacing between motors is
changed, this value can change.
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Table 5-5: Paths Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Startup Style :

Identifies the method to use during startup when there
is a vehicle on the path.

Standard: Used for vehicles that are shorter than the
length of the path. During startup the motors are
commanded to move the vehicle to an empty motor
block so the sensors in the motor can detect the front
edge of the magnet array.

Edge Reveal: Used for vehicles that are longer than
the length of the path. During startup the motors are
commanded to move the vehicle in the specified
direction until the edge of the array at the end of the
magnet array at the opposite end of the array can be
detected by the sensors in the motor. The default is
Upstream.

» Upstream: Vehicles are moved upstream to
detect the downstream edge of the magnet array
while locating the vehicle. To allow the magnet
array to move beyond the upstream end of the
path, an Overtravel node must be placed at the
upstream end of the path.

* Downstream: Vehicles are moved downstream to
detect the upstream edge of the magnet array
while locating the vehicle. To allow the magnet
array to move beyond the downstream end of the
path, either an Overtravel node must be placed at
the downstream end of the path or a large
downstream gap must be defined for the last
motor on the path.

Arrival Position
Tolerance

Used when the tolerance for this path must differ
from the global setting (see Global Setting
Parameters on page 203 for the Arrival Position
Tolerance parameter description). The default is 0.0
m (use the Global Settings value).

Arrival Velocity
Tolerance

Used when the tolerance for this path must differ
from the global setting (see Global Setting
Parameters on page 203 for the Arrival Position
Tolerance parameter description). The default is 0.0
m/s (use the Global Settings value).

*  This parameter is only for the QSHT 5700.
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Motors

Motors are used to move the vehicles on the track. To simplify configuration, Motor Defaults
are used to predefine the motor settings on a path before they are added. After motors have
been added to a path, changes to specific motor parameters, such as motor type, can be made.
The individual motor pages provide a subset of the parameters on the Motor Defaults page.
See Define and Edit Motors and Vehicle Parameters on page 91 for usage.

Motor Defaults

The Motor Defaults page (see Figure 5-28), is accessed by selecting Motor Defaults under a
path in the Configuration Tree. See View or Edit Motor Defaults and Parameters on page 91
for usage. This page provides the default settings for all motors added to the path where it is
located.

NOTE: Changes made to the parameters in the Motor Defaults page are propagated to all
motors that have already been added to a path. Any parameter that has been changed
for a specific motor is not affected if changes are made on the Motor Defaults page.

After a motor has been added to a path, changes to parameters specific to the
individual motor are made using the motor-specific configuration pages. To display
the configuration page for a motor, select the Motor ID assigned to that motor in the
Configuration Tree. Motor-specific pages contain a subset of the parameters that are
displayed on the Motor Defaults page.
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E MagneMotion Configurator for MML

- x
File Edit  View Help
Configuration Tree Copy to All Paths
4 Global Setti 5
o Vehicle Parameters for Path 1
&% EtherNet/IP
s HLC Control Group Magnet Array Type: ML_Halbach ¥ | Type of magnet array on the vehicle
4 == Paths Magnet Array Length: 1 cycle, 3 poles ¥ | Number of cycles and poles - Determines the magnet array length
4 wm Dath 1
" Q — Number of Bogies: Jo, Number of bogies (magnet arrays) that comprise the vehicle
x 5
Motor Defaults MML Vehicle Parameters
* Nedes 3 - ; . P
® Node Controllers Vehicle Shape: Linear i . Two-dimensional shape of the vehicle
Vehicle Length: 0.077 | meters  Physical length of the vehicle measured from end to end
Magnet Array Center Offset: |0 meters  Distance from center of the vehicle to center of magnet array
Motor Parameters for Path 1 Motor Defaults
Motor Type: | ML_G4_EMET_1000 L2
Acceleration Limit: 2 m/s® Limited by mator thrust constant, electric current, and vehicle mass
Velocity Limit: 2 mfs Maximum vehicle speed of vehicle travelling over this motor
Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag
Arrival Velocity Tolerance: | 0.01 mfs Velocity tolerance window for setting the armival flag
@ Control Loop Parameters
® Advanced Parameters
Figure 5-28: Motor Defaults Page (MM Lite)
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“, MagneMotion Configurator for QS100 - O
g g
File  Edit View  Help

4 Global Settings Vehicle Parameters for Path 1
& EtherNet/IP

Magnet Array Type: S_100 ¥ | Type of magnet array on the vehicle
= HLC Control Group = L o = z 2
4 == Paths Magnet Array Length: 3 cycles, 7 poles ¥ | Number of cycles and poles - Determines the magnet array length
4 w= Path 1 Number of Bogies: Number of bogies (magnet arrays) that comprise the vehicle
4 \ Mators .
N\ Motor Defaults QS100 Vehicle Parameters
)' Nodes Vehicle Length: 0.175 meters  Physical length of the vehicle measured from end to end
® Node Controllers . ) ) :
Propulsion Array Offset: | 0.048 meters  Distance from vehicle center to front magnet edge of propulsion array

Motor Parameters for Path 1 Motor Defaults

Motor Type: QS_G2_100 =

Acceleration Limit: 5 m/s* Limited by motor thrust constant, electric current, and vehicle mass
Velocity Limit: 25 m/s Maximum vehicle speed of vehicle travelling over this motor
Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag

Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the arrival flag

@ QS100 Motor Parameters

] onCurve Check if this motor is part of a curve

Downstream Gap #1: | 0 meters  Measured physical gap between this motor and the next motor

(®) Control Loop Parameters

Set Enable Mass (kg) Kp Ki Kd Kff (%)
0 2 i 600 3 ) 37 ] 100
1 O 2 600 3 37 100
2 O 2 600 3 37 100
3 O 2 600 3 37 100
4 O 2 600 3 37 100
5 O 2 600 3 37 100
6 O 2 600 3 37 100
7 [] 2 600 3 37 100

@ Advanced Parameters

Integrator Always On The PID integrator (Ki) is always on
Integrator Velocity Threshold: 0.1 m/s Velocity above which the PID integrator is disabled
Integrator Distance Threshold: -1 meters Position tolerance to disable PID integrator (-1.0 is always on)

[] Calculate Thrust Constant  Use the vertical magnet gap and coverage percentage to calculate thrust constant

Vertical Magnet Gap 4 mm Vertical gap between the the motor and magnet array

Magnet Coverage Percentage 100 % Scales the thrust constant based on magnet array coverage
Thrust Constant: 3.786 N/A/cycle  Thrust constant in Newtons per Amps per cycle of magnet array
Constant Thrust: 0 N Constant thrust applied to vehicle (for sloped system)

Drag Compensation Thrust: 0 N Set this to compensate for friction in the control loop

Thrust Limit: 100 % Limit thrust for smoother motion (50-100%)

Figure 5-29: Motor Defaults Page (QucikStick)
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&% MagneMotion Configurator for QSHT - O X ‘
File Edit View Help
Configuration Tree S
4 Global Settings Vehicle Parameters for Path 1
& EtherNet/IP M t A T QS_HT T f t th hicl,
agnet Arra e: o e of magnet array on the vehicle
XS HLC Control Group 3| AL = ut z 2
4 == Daths Magnet Array Length: 3 cycles, 7 poles ¥ | Number of cycles and poles - Determines the magnet array length
4 == Path 1 Number of Bogies: 1. Number of bogies (magnet arrays) that comprise the vehicle
4 ‘ Motors .
& Motor Defaults QSHT Vehicle Parameters
)' Nodes Vehicle Length: 0.36 meters  Physical length of the vehicle measured from end to end
@ Node Controllers i i §
Propulsion Array Offset: | 0.18 meters  Distance from vehicle center to front magnet edge of propulsion array

Motor Parameters for Path 1 Motor Defaults

Motor Type: QS_G2_HT =

Acceleration Limit: 5, m/s? Limited by motor thrust constant, electric current, and vehicle mass
Velocity Limit: 3 m/s Maximum vehicle speed of vehicle travelling over this motor
Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag

Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the arrival flag

@ QSHT Motor Parameters

Downstream Gap #1: |0 meters  Measured physical gap between this motor and the next motor

@ Control Loop Parameters

Set Enable Mass (kg) Kp Ki Kd Kff (%)

0 15 600 3 37 100 .
1 | 15 600 3 37 100

2 O 15 600 3 37 100

3 | 15 600 3 37 100

4 | 15 600 3 37 100

5 | 15 600 3 37 100

6 | 15 600 3 37 100

1 1 15 600 3 37 100 Y

(») Advanced Parameters

Integrator Always On The PID integrator (Ki) is always on
Integrator Velocity Threshold: 0.1 m/s Velocity above which the PID integrator is disabled
Integrator Distance Threshold: -1 meters Position tolerance to disable PID integrator (-1.0 is always on)

[] Calculate Thrust Constant  Use the vertical magnet gap and coverage percentage to calculate thrust constant

Vertical Magnet Gap fil mm Vertical gap between the the motor and magnet array

Magnet Coverage Percentage 100 % Scales the thrust constant based on magnet array coverage
Thrust Constant: 18.81 N/A/cycle  Thrust constant in Newtons per Amps per cycle of magnet array
Constant Thrust: 0 N Constant thrust applied to vehicle (for sloped system)

Drag Compensation Thrust: 0 N Set this to compensate for friction in the control loop

Thrust Limit: 100 % Limit thrust for smoother motion (50-100%)

Figure 5-30: Motor Defaults Page (OSHT)
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Motor #n in Path n

The Motor page (see Figure 5-31), is accessed by selecting a specific motor under a Path in
the Configuration Tree. This page provides the settings for each individual motor on the path
where it is listed. See Define and Edit Motors and Vehicle Parameters on page 91 for usage.
The parameters that are presented are described in Table 5-6 on page 227.

NOTE: The Control Loop Parameters section is only displayed when the Show Per Motor
Control Loop Parameters option is selected in the View menu in the Configurator
Menu Bar.

&7 MagneMotion Configurator for MML — O X ‘
File Edit View Help

Confi tion Ti
AL @ Vehicle Length for Motor 1 on Path 1

4 Global Settings

&y EtherNet/IP Vehicle Length: | 0.077 meters  Physical length of the vehicle measured from end to end
I3 HLC Control Group
4= Paths Motor Parameters for Path 1 Motor #1
4 == Path1 Motor Type: ML_G4_ENET_1000 =
4 Q Motors < o o 2 5
Acceleration Limit: 2 m/s* Limited by motor thrust constant, electric current, and vehicle mass

‘ Motor Defaults
Velocity Limit: 2 m/s Maximum vehicle speed of vehicle travelling over this motor

)' Nodes Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag

® Node Controllers Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the arrival flag

@ Keepout Areas

Keepout Area: An area of a motor that a vehicle cannot enter unless it has permission to move past.
For motion downstream, defined from this start location through the end of the

No Move Permission After: 5 meters  ior

No Move Permission Before: | -1 etes ::é :2::1: upstream, defined from this start location through the beginning of
@ Advanced Parameters

[v] Integrator Always On The PID integrator (Ki) is always on

Integrator Velocity Threshold: 1 m/s Velocity above which the PID integrator is disabled

Integrator Distance Threshold: -1 meters Position tolerance to disable PID integrator (-1.0 is always on)

Thrust Constant: 8 N/A/cycle  Thrust constant in Newtons per Amps per cycle of magnet array

Constant Thrust: 0 N Constant thrust applied to vehicle (for sloped system)

Drag Compensation Thrust: 0 N Set this to compensate for friction in the control loop

Thrust Limit: 100 % Limit thrust for smoother motion (50-100%)

@ MML Advanced Parameters

Control Off Position Tolerance: meters  Position tolerance window to disable control thrust

Downstream Gap: meters  Physical Gap after the motor downstream end

0

0
Forward Drive Phase %: 0 Increase % to add downward force for forward moves
0 9

Backward Drive Phase %: Increase % to add downward force for backward moves

Figure 5-31: Motor Page - MagneMover Lite
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@ MagneMotion Configurator for Q5100
File Edit View Help

Configuration Tree

4 Global Settings
&% EtherNet/IP
& HLC Control Group
4w Paths
4 == Path 1
4 Q Motors
\ Motor Defaults

)— Nodes

@ Node Controllers

(") Vehicle Length for Motor 1 on Path 1

Vehicle Length: | 0.175 meters  Physical length of the vehicle measured from end to end

Motor Parameters for Path 1 Motor #1

Motor Type: QS_G2_100 v
Acceleration Limit: 5 m/s Limited by motor thrust constant, electric current, and vehicle mass
Velocity Limit: 25 m/s Maximum vehicle speed of vehicle travelling over this motor

Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag

Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the arrival flag

(®) Q5100 Motor Parameters

["] On Curve Check if this motor is part of a curve

Downstream Gap #1: |0 meters Measured physical gap between this motor and the next motor

@ Keepout Areas

Keepout Area: An area of a motor that a vehicle cannot enter unless it has permission to move past.

For motion downstream, defined from this start location through the end of the

No Move Permission After: 5 meters
motor

No Move Permassion Before1 | -1 Teters For motion upstream, defined from this start location through the beginning of
the maotor.

@ Advanced Parameters

Integrator Always On The PID integrator (Ki) is always on

Integrator Velocity Threshold: 0.1 m/s Velocity above which the PID integrator is disabled

Integrator Distance Threshold: -1 meters Position tolerance to disable PID integrator (-1.0 is always on)

[] Calculate Thrust Constant  Use the vertical magnet gap and coverage percentage to calculate thrust constant

Vertical Magnet Gap 4 mm Vertical gap between the the motor and magnet array

Magnet Coverage Percentage 100 % Scales the thrust constant based on magnet array coverage
Thrust Constant: 3.786 N/A/cycle  Thrust constant in Newtons per Amps per cycle of magnet array
Constant Thrust: 0 N Constant thrust applied to vehicle (for sloped system)

Drag Compensation Thrust: 0 N Set this to compensate for friction in the control loop

Thrust Limit: 100 % Limit thrust for smoother motion (50-100%)

Figure 5-32: Motors Page - QuickStick 100
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&% MagneMotion Configurator for QSHT - O X
File Edit View Help
Configuration Tree @ Vehicle Length for Motor 1 on Path 1
4 Global Settings Vehicle Length: | 0.36 meters  Physical length of the vehicle measured from end to end
£ EtherNet/IP
IS HLC Control Group Motor Parameters for Path 1 Motor #1
4 = Paths
4 == Path 1 Motor Type: QS_G2_HT_DUAL_HALF v
4 § Motors Acceleration Limit: 5 m/s? Limited by motor thrust constant, electric current, and vehicle mass
\ Motor Defaults Velocity Limit: 3 m/s Maximum vehicle speed of vehicle travelling over this motor
)- No Arrival Position Tolerance: | 0.01 meters  Position tolerance window for setting the arrival flag
® Node Controllers Arrival Velocity Tolerance: | 0.01 m/s Velocity tolerance window for setting the arrival flag
@ QSHT Motor Parameters
Downstream Gap #1: | 0 meters  Measured physical gap between this motor and the next motor
Downstream Gap #2: |0 meters  Measured physical gap between this motor and the next motor
@ Keepout Areas
Keepout Area: An area of a motor that a vehicle cannot enter unless it has permission to move past.
Mo Miove Porricsioni Atar 12 o ::(:tl:'ction downstream, defined from this start location through the end of the
Mo Move Permicsion Beroret | -1 e tF:; :ZE;): upstream, defined from this start location through the beginning of
(») Advanced Parameters
Integrator Always On The PID integrator (Ki) is always on
Integrator Velocity Threshold: 0.1 m/s Velocity above which the PID integrator is disabled
Integrator Distance Threshold: -1 meters Position tolerance to disable PID integrator (-1.0 is always on)
[[] Calculate Thrust Constant ~ Use the vertical magnet gap and coverage percentage to calculate thrust constant
Vertical Magnet Gap 1 mm Vertical gap between the the motor and magnet array
Magnet Coverage Percentage 100 % Scales the thrust constant based on magnet array coverage
Thrust Constant: 18.81 N/A/cycle  Thrust constant in Newtons per Amps per cycle of magnet array
Constant Thrust: 0 N Constant thrust applied to vehicle (for sloped system)
Drag Compensation Thrust: 0 N Set this to compensate for friction in the control loop
Thrust Limit: 100 % Limit thrust for smoother motion (50-100%)

Figure 5-33: Motor Page - QuickStick HT
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Table 5-6: Vehicle and Motor Parameters

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick

Stick QSHT

Vehicle

Any Vehicle parameters are only available through Motor Defaults.

Magnet array
type

The magnet array type options are
populated based on the System Type.
To change system types, select File >
System Type.

MagneMover Lite: Select if the
transport system is using MM Lite
motors. The default MM Lite motor is
ML _Halbach. ML Halbach is a
special arrangement of permanent
magnets (see Figure 5-34), placed
perpendicular to the direction of
motion that augments the magnetic
field on the side of the array that faces
the motor while canceling the field to
near zero on the other side.

QuickStick: Select if the transport
system is using QuickStick motors.

QuickStick HT: Select if the transport
system is using QSHT motors. The
default for QSHT is QS_HT.

The default for QuickStick is QS_100.

<

Fﬂ Fﬂ /— Mounting Surface

Motion

N S

N
Figure 5-34: Side View of Halbach Array, 1 Cycle, 3 Poles

>

Motion
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Table 5-6: Vehicle and Motor Parameters (Continued)

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Magnet array
length

Provides a menu listing the available
lengths of the magnet array type that
is selected for movement and position
sensing. The magnet array length is
determined by the total quantity of
cycles and poles in the magnet array
(Figure 5-34 shows a MM Lite 1
cycle, 3 pole Halbach magnet array).

Cycles: The quantity of
North-South-North pole groups.
Poles: The quantity of poles in the
array (two cycles share one North
pole).

Vehicle
Length
QuickStick

Physical length of the vehicle
measured from end to end (see
Figure 5-35). The length is typically
defined as longer than the actual
vehicle length to account for the
vehicle’s corners in curves (based on
the actual vehicle geometry and curve
radius). The Vehicle Length should
include any overhang from the
payload the vehicle is transporting,
see Define Vehicle Defaults for
QuickStick and QSHT on page 101.
Also available for individual motors
when Advanced Parameters is
selected.

The default is 0.175 m.

|

l«@——— Vehicle Length
l‘— Magnet Arr;dy Length 4>]

I
Vehicle
Center Line

Propulsion
Array Offset

. Forward
Vehicle >
' |

Magnet
Poles

Figure 5-35: Vehicle and Magnet Array Length
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Table 5-6: Vehicle and Motor Parameters (Continued)

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Vehicle Length
MM Lite

When the Vehicle Shape is set to
Linear, this is the physical length of the
vehicle in meters (0.062 m to 1.50 m)
as measured from end-to-end.

If the track has curves or switches in
it, the Vehicle Length must be
configured to account for the corners
of the vehicle in curves (based on the
vehicle geometry and curve radius, see
Figure 5-36) to help keep vehicles
from colliding with each other when
moving through curves. See

Figure 4-25, Vehicle Length in Curves,
on page 96. The Vehicle Length must
include any overhang from the
payload the vehicle is transporting,
see Define Vehicle Defaults for MM
Lite™ on page 97. Available through
Motor Defaults, or for individual
motors when the Advanced
Parameters option is selected.

When using a standard 62 mm x 62
mm vehicle, the vehicle length must be
configured as 77 mm, which adds 15
mm to the standard vehicle length to
account for the corners of the vehicle
when moving through curves. When
using a standard 62 mm x 150 mm
double-bogie tandem vehicle, the
Vehicle Length must be configured as
165 mm to account for the corners
when moving through curves.
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Table 5-6: Vehicle and Motor Parameters (Continued)

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Magnet Array
Center Offset

When the Vehicle Shape is set to
Linear, this is the distance from the
physical center of the vehicle to the
physical center of the propulsion array
in meters (+/- 500 mm). A positive
value specifies the magnet array is
downstream from the center of the
vehicle (that is, at the vehicle front). A
negative value specifies the magnet
array is upstream from the center of
the vehicle. See Figure 4-26,

Figure 4-27, and Figure 4-28 on

page 99. When a tandem vehicle is
being used, this is the distance from
the center of the vehicle to the
mid-point between the two magnet
arrays. When the Vehicle Shape is set
to Rectangular, this is disabled and
displays the last value entered. The
default is 0.0 m.

The Magnet Array Center Offset and
the Vehicle Length are used to define
the location of the front and rear edges
of the vehicle when using linear
dimensions for collision avoidance
purposes.

Vehicle Shape

Identifies the type of vehicle in use.
The default is Linear.

Linear: Only the length of the vehicle
is used for collision avoidance. On
curved paths, a longer length must be
specified, see Figure 5-36 to account
for the effects of the width of the
vehicle, which causes extra space
between vehicles on a straight path.
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Table 5-6: Vehicle and Motor Parameters (Continued)
Parameter Parameter .. MM Quick
Group Name Parameter Description Lite Stick QSHT
—
Vehicle ™~ Straight MM Motor
Actual Vehicle S
Virtual Vehicle
\
|

Figure 5-36: Linear Vehicle

Curve MM Motor

Rectangular: The length, width, and
position of the magnet array are used
for collision avoidance, see

Figure 5-37. The system performs all
necessary calculations to provide
proper spacing of vehicles without
collision in both curves and straight
sections of a path.
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Table 5-6: Vehicle and Motor Parameters (Continued)
Parameter Parameter .. MM Quick
Group Name Parameter Description Lite Stick QSHT

Vehicle A

Port

Width

Aft Fore
Length Length
< g Magnet | g -
Array
Starboard
Width

DOWNSTREAM ——P»
Figure 5-37: Rectangular Vehicle

Fore Length The physical distance from the center
of the magnet array to the front of the
vehicle in meters (0.031...0.2125 m).
Only available when a vehicle shape X — —
of Rectangular is selected. See
Figure 5-37, Rectangular Vehicle, on
page 232.

Aft Length The physical distance from the center
of the magnet array to the back of the
vehicle in meters (0.031...0.2125 m). X — —
Only available when a vehicle shape
of Rectangular is selected.
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Table 5-6:

Vehicle and Motor Parameters (Continued)

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick

Stick QSHT

Starboard
Width

The physical distance from the center
of the magnet array to the starboard
(right) side of the vehicle in meters
(0.031...0.2125 m). Only available
when a vehicle shape of Rectangular
is selected.

Ifthe value entered is larger than the
radius of a curve motor, the
Configurator displays a warning, see
Figure 5-38. This notice is displayed
as a reminder to verify the spacing of
parallel paths to make sure that
vehicles do not collide.

Starboard Width

separated.

The starboard width (0.2} exceeds the radius of a curved
. motor. Make sure that parallel paths are sufficiently

Figure 5-38: Vehicle Width Warning Alert

Port Width

The physical distance from the center
of the magnet array to the port (left)
side of the vehicle in meters
(0.031...0.2125 m). Only available
when a vehicle shape of Rectangular
is selected.

Ifthe value entered is larger than the
radius of a curve motor, the
Configurator displays a warning, see
Figure 5-38.
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Table 5-6: Vehicle and Motor Parameters (Continued)

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Number of
Bogies

The quantity of sections on the
bottom of a vehicle that contain
magnet arrays. Single bogie vehicles
contain one fixed magnet array.
Double bogie vehicles (tandem
vehicles) contain two magnet arrays,
typically each magnet array is fixed to
a pivoting vehicle section with a
linkage that connects those vehicles to
each other. Double bogies are used to
provide additional thrust or movement
of larger loads. Available through
Motor Defaults only. The default is 1.

NOTE: Allve

hicles in the transport system must use the same quantity of bogies.

Gap Between
Bogies

The space between the inner edges of
the magnet arrays on each of the
vehicles. Only applies when there are
double bogies on the vehicles. Units
are in cycles (1 cycle = 48 mm for
QuickStick and 120 mm for QSHT).
The number entered must be an
integer. For example, if the magnet
arrays are QS 100 and are separated
by 200 mm, enter ‘4’ (200/48 ~ 4).
Only available through Motor
Defaults. The default is 0 cycles.

Interbogie
Position
Correction

Corrects the skewing of independent
magnet arrays when the vehicle
travels on curves in the transport
system. It only applies when there are
double bogies on the vehicles. It is the
Edge-to-edge distance between the
magnet arrays when on a curve.
Contact Rockwell Automation®
TechConnect for additional
information on setting this parameter.
Only available through Motor
Defaults. The default is 0 m.
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Table 5-6: Vehicle and Motor Parameters (Continued)

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Propulsion
Array Offset

Distance from the physical center of
the vehicle to the forward edge of the
propulsion array (see Figure 5-35 on
page 228). Only available through
Motor Defaults. The default is 0.048
m. The Propulsion Array Offset and
the Vehicle Length are used to define
the location of the front and rear edges
of the vehicle for collision avoidance
purposes.

Motor

Motor Type

Provides a menu that lists the available
motor types for selection of the type of
motor being used according to the
transport system layout. See Table 4-2
on page 104 for motor types and
descriptions based on system type.
The motor type options are populated
based on the System Type. To change
system types, select File > System
Type.

Acceleration
Limit

Upper acceleration/deceleration limit
to set for the motor. Make sure that the
limit set is within the specification of
the motor family, otherwise
overshooting and collisions are
possible. If the value is less than the
system limit, vehicle motion that
exceeds the value that is specified is
limited to the specified value. The
default is 2.0 m/s? (this value is
system-dependent, see the system
maximums that are shown in (this
value is system-dependent, see
Related Documentation on page 11
for the list of motor user manuals).
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Table 5-6: Vehicle and Motor Parameters (Continued)
Parameter Parameter .. MM Quick
Group Name Parameter Description Lite Stick QSHT

Velocity Limit | Upper velocity limit to set for the
motor. Make sure that the limit set is
within the specification of the motor
family. In some instances, this limit
can be lower than the velocity
maximum specified for the path where
the motor is located. For example, if a
section of the path requires the motors
enforce a lower velocity (to slow
down for a curve for instance), those
motors near the curve can have a X X X
lower velocity limit. If the value is
less than the system limit, vehicle
motion that exceeds the value that is
specified is limited to the specified
value. The default is 2.0 m/s (this
value is system-dependent, see the
system maximums that are shown
(this value is system-dependent, see
Related Documentation on page 11
for the list of motor user manuals).

Arrival The maximum distance that a vehicle
Position can deviate from its actual destination
Tolerance for the motor to consider the vehicle

as having arrived at its destination. If
the tolerance is set too small, and the
vehicle cannot stop within that
tolerance, then the vehicle appears to
have not arrived at its commanded
position and the motor continues
trying to move the vehicle to its
destination.

The default is 0.010 m.

NOTE: The Arrival Position Tolerance and the Arrival Velocity Tolerance are used
together to make sure that the vehicle has arrived. A vehicle is not considered
to have arrived at its destination by the motor (even if the Arrival Position
Tolerance is met) if the Arrival Velocity Tolerance is not met.

When a vehicle arrives within the Arrival Position and Velocity Tolerances, the
motor notifies the HLC by asynchronously sending a move command complete
message. This does not trigger an asynchronous message from the HLC to the
Host controller. The Host controller is updated about the arrival based on the
Global Settings or Path Settings only.
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Table 5-6: Vehicle and Motor Parameters (Continued)
Paé?g:le;er Pa;inl:;ter Parameter Description 1{[11:;[ %;lllccli( QSHT
Arrival The maximum velocity of a vehicle
Velocity for the motor to consider the vehicle
Tolerance as not moving and having arrived at
it's destination. If the tolerance is set
too small, and the vehicle cannot
reach a velocity within the tolerance, X X X
then the vehicle appears to have not
arrived at its commanded position and
the motor will continue trying to move
the vehicle to its destination The
default is 0.010 m/s.

NOTE: The Arrival Velocity Tolerance and the Arrival Position Tolerance are used
together to make sure that the vehicle has arrived. A vehicle is not considered
to have arrived at its destination by the motor (even if the Arrival Velocity

Tolerance is met) if the Arrival Position Tolerance is not met.

When a vehicle arrives within the Arrival Velocity Tolerance and the Arrival
Position Tolerance, the motor notifies the HLC by asynchronously sending a
move command complete message that provides the current position of the
vehicle. This does not trigger an asynchronous message from the HLC to the
Host controller. The Host controller is updated about the arrival based on the

Global

or Path settings only.

On Curve

Select if the QuickStick motor is
located on a curve on the transport
system layout. The default is cleared
(off). See QuickStick 100 User
Manual, publication MMI-UMO006 or
the QuickStick 150 User Manual,
publication MMI-UMO047 for
additional information.

Curve Correction Slot ID: Enabled
if On Curve is selected. Indicate the
slot ID of the curve correction table in
the Web Interface to be used for this
motor. Default is 1.
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Table 5-6: Vehicle and Motor Parameters (Continued)
Paé?g:le;er Pa;inl:;ter Parameter Description 1{[11:;[ %;lllccli( QSHT

Downstream The physical space between the rear

Gap #1 end of one motor and the front end of

the next abutting motor (also referred
to as the Motor Gap). When using
QSHT Dual Half motors, the - X X
Downstream Gap #1 is used for the
gap between the two motors. The
default is 0.0 m. The minimum space
is 2.0 mm. See Figure 4-36 on
page 108.
Downstream The physical space between the rear
Gap #2 : end of one motor and the front end of
the next abutting motor (also referred
to as the Motor Gap). The Gap
Downstream #2 parameter only — — X
applies when using 1 m QSHT and
QSHT Dual Half motors. The default
is 0.0 m. The minimum space is 2.0
mm. See Figure 4-36 on page 108.

NOTE: The additional distance, inside the motor, from the end of the stator to the end
of the motor housing, for both ends of abutting motors is automatically added
to this distance and is specific to the motor type and size. For detailed
information about calculating the motor gap based on the motor type, see either
the QuickStick 100 User Manual, publication MMI-UMO06, the QuickStick
150 User Manual, publication MMI-UMO047, or the QuickStick HT User
Manual, publication MMI-UMO007.

238 Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023



https://literature.rockwellautomation.com/idc/groups/literature/documents/um/mmi-um006_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/mmi-um007_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/mmi-um002_-en-p.pdf

UI Reference
Configuration

Table 5-6: Vehicle and Motor Parameters (Continued)

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

NC

Disconnect
. *

Action

Provides a menu listing the action to
be taken by the motor, in the event the
NC communication link disconnects.
The default is None.

None: No action is performed when a
disconnect occurs.

Suspend: Directs the motor to
suspend vehicle target requests and
permissions and causes all vehicles on
the motor to come to a controlled stop.
After the motor is stopped, the motor
holds the vehicles in position.
Stopping time for each vehicle is
dependent on the mass of the vehicle,
the payload, and the acceleration
setting of its current movement
command.

FastStop: Directs the motor to apply
maximum thrust, opposite to the
current direction of motion for all
vehicles on the motor. After the motor
is stopped, the motor holds the
vehicles in position. Stopping time for
each vehicle is dependent on the mass
of the vehicle, the payload, and the
acceleration setting of its current
movement command.
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Table 5-6: Vehicle and Motor Parameters (Continued)

Parameter
Group

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Digital Input
#n "

Provides a menu listing the actions
available for the motor to take when
the selected QSHT 5700 Inverter
digital input is low. Only available for
QSHT 5700 systems. The default is
None.

None: No action is performed.

Suspend: Directs the motor to
suspend vehicle target requests and
permissions and causes all vehicles on
the motor to come to a controlled stop.
After the motor is stopped, the motor
holds the vehicles in position.
Stopping time for each vehicle is
dependent on the mass of the vehicle,
the payload, and the acceleration
setting of its current movement
command.

FastStop: Directs the motor to apply
maximum thrust, opposite to the
current direction of motion for all
vehicles on the motor. After the motor
is stopped, the motor holds the
vehicles in position. Stopping time for
each vehicle is dependent on the mass
of the vehicle, the payload, and the
acceleration setting of its current
movement command.

Propulsion
Povl/er Supply
1D

The ID of the propulsion power
supply for this QSHT 5700 motor,
which is identified on the Global
Settings page. Only available for
QSHT 5700 systems. The default is 1.

*

This option is not available for MagneMover Lite.
T This option is for QuickStick 150 and QSHT 5700 only, it is not for QuickStick 100 or QSHT.

Control Loop Parameters

16 sets of Control Loop Parameters are available for configuration and use for PID loop
control. Specific sets of parameters can be specified through either the Host Controller

TCP/IP Communication Protocol or the Host Controller EtherNet/IP Communication

Protocol. Available through Motor Defaults, or for individual motors when Show Per Motor
Control Loop Parameters is selected.
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. Set 0 (Unloaded) — Always enabled. Predefined as the set to be used for unloaded
vehicles when Set 1 is also enabled.
. Set 1 (Loaded) — If enabled, predefined as the set to be used for loaded vehicles.
. Sets 2...14 — Available for defining various payload and velocity requirements.
. Set 15 — Predefined as the startup PID values. This PID set is automatically used
during startup. If it is not enabled (unchecked), PID Set 0 is scaled by 25% and used

for startup.

Different PID sets can be defined to account for such things as incremental changes in payload
and to meet desired vehicle acceleration and velocity during operation. After the PID is
defined in the Configurator, and saved in the Node Controller Configuration file, a PID set
becomes available for use in vehicle move commands. Vehicle move commands are executed
through either the Host Controller TCP/IP Communication Protocol, the Host Controller
EtherNet/IP Communication Protocol, or the NCHost TCP Interface Utility. When a move
command is issued, the sending application references a specific PID Set by its index number,
as defined in the Configuration file.

The checkbox must be selected (checked) in order for the parameters for a specific PID Set to
be saved and available to the host application(s) from the Configuration File when the
specified control loop parameter set is specified in a command:

Table 5-7: Control Loop Parameters

Parameter
%
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Set

PID set index used by the Host Controller to identify
which control loop values to use for a motion
command.

Enable

Select to enable the use of the specific Set. The
default is cleared (unchecked) for all sets except Set 0.
Only sets that are enabled can be specified in motion
commands.

Mass (kg)

The mass of the vehicle (vehicle + magnet array +
payload). The default value varies by system type and
quantity of bogies.

Kp

Kp is the control loop proportional gain, it controls
the amount of force applied proportional to the
position error.

Ki is the control loop integral gain, it controls the
amount of force applied proportional to the integral
loop gain error, correcting errors in position over
time.
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Table 5-7: Control Loop Parameters (Continued)
Parameter . L. MM Quick
Name * Parameter Description Lite Stick QSHT

Kd Kd is the control loop derivative gain, it controls the
amount of force applied proportional to the velocity X X X
error, providing damping in the control loop.

Kff Kff is the control loop feed forward scale, it increases
or decreases the feedforward force without affecting
other control loop gains. The feedforward force % % %

normally applies the correct amount of force to
achieve the desired acceleration based on the
specified mass.

*

For each PID Set, the all parameters apply.
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Advanced Parameters

Table 5-8: Advanced Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Drag
Compensation
Thrust

Used to compensate for friction. This force is applied
in the direction that a vehicle moves to arrive at the
destination and ramps down to zero when near the
destination. The default is 0.0 N.

Constant Thrust

Defines the constant thrust that is applied to vehicles
for sloped transport systems.

The default is 0.0 N.

Thrust Limit

Limits the maximum thrust that is applied to a vehicle
to a percentage of available motor thrust. Lowering
the thrust limit achieves smoother motion. The
default is 100%.

Integrator Always
On

The Integrator Velocity Threshold and Integrator
Distance Threshold options are ignored when selected.
This setting must be cleared if vehicles on the motor
are held at a specific position by an external
mechanism to help prevent PID Loop windup. The
default is selected (on).

Integrator Velocity Threshold: The velocity below
which the PID Control Loop Integrator is enabled.
The default is 0.1 m/s.

Integrator Distance Threshold: The distance to the
destination below which the PID Control Loop
Integrator is enabled. If set to -1.0 m, the integrator is
always on unless disabled due to another setting. The
default is -1.0 m.
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Table 5-8: Advanced Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Thrust Constant

Select Calculate Thrust Constant to enable the use of
the Vertical Magnet Gap and Magnet Coverage
Percentage to calculate the Thrust Constant. Vertical
Magnet Gap and Magnet Coverage Percentage is
enabled, and Thrust Constant is disabled. When off,
Vertical Magnet Gap and Magnet Coverage
Percentage is disabled, and Thrust Constant is
enabled to allow manual entry of the desired value.
The default is unselected (off).

Vertical Magnet Gap: The measured vertical gap
between the top of the motor and the bottom of the
magnet array in mm.

QuickStick default is: 4 mm
QSHT default is: 11 mm

Magnet Coverage Percentage: Scales the thrust
constant based on the magnet array coverage
percentage for stations on this motor. Use 100%
coverage if the magnet array is shorter than the motor
when the vehicle is at it's destination. The default is
100%.

Thrust Constant: Thrust constant of the motor per
cycle of the engaged magnet array. One cycle for a
standard MM Lite magnet array is 54.5 mm long and
consists of one full-size magnet array and two
half-size magnets in a Halbach array. When the
magnet array consists of multiple cycles (like one
QuickStick and QSHT system), the half-size magnets
from adjacent cycles are combined into one full-size
magnet. The thrust constant varies with the vertical
gap between the magnet and the motor and the
magnet coverage percentage.

MM Lite default is: 8.0 N/A/cycle
QuickStick default is: 3.786 N/A/cycle
QSHT default is: 18.81 N/A/cycle

Downstream Gap
MM Lite

The physical space between motors. Do not change
this setting for a standard MM Lite installation. The
default is 0.003 m.

Control Off
Position
Tolerance

The distance to the destination below which the PID
Control Loop is disabled (no thrust is applied due to
the control loop). Thrust is not enabled until the
distance from the destination is twice this value. The
default is 0.0 m.
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Table 5-8: Advanced Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Forward Drive
Phase %

Controls the amount of downward force that is
applied to the vehicle during forward (downstream)
moves as a percentage of the thrust force. Increasing
the percentage increases the downward force. The
default is 0%.

Backward Drive
Phase %

Controls the amount of downward force that is
applied to the vehicle during backward (upstream)
moves as a percentage of the thrust force. Increasing
the percentage increases the downward force. The
default is 0%.

Use Smart
Integrator

When checked, enables the use of the smart integrator
feature. Smart integrator controls the integral term of
the PID Control Loop to apply a consistent force
when the vehicle is at standstill, allowing better
compensation for cogging.

Smart Integrator On Distance: Enable the smart
integrator when the distance to the target falls below
this value. Default is 0 m.

Smart Integrator Off Distance: Disable the smart
integrator when the distance to the target becomes
larger than this value. Default is 0 m.

Smart Integrator Delay: Time the vehicle must be
within the Smart Integrator On Distance before the
smart integrator enables. Default is 0 ms.
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Table 5-8: Advanced Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Use Hold Down
Current T

When checked, enables the use of the hold down
feature. Hold down force applies a vertical force to
the magnet array, increasing the attractive force to the
track. This increases friction and decreases the effect
of disturbances on the vehicle while at rest.

Hold Down On Distance: Enable hold down when
the distance to the target falls below this value.
Default is 0 m.

Hold Down Off Distance: Disable hold down when
the distance to the target becomes larger than this
value. Default is 0 m.

Hold Down Magnitude: Current (in Amps) to apply
to holding down a vehicle. Default is 0 A.

Use EMP

When checked, enables the use of the
Electro-Magnetic Pinning (EMP) feature. EMP
applies a lateral force to the vehicle that increases as
the vehicle is moved away from its target independent
of the control loop. this reduces motion while in
station and compensates for disturbances.

EMP On Distance: Enable EMP when the distance
to the target falls below this value. Default is 0 m.

EMP Off Distance: Disable EMP when the distance
to the target becomes larger than this value. Default is
0 m.

EMP Magnitude: Current (in Amps) to apply to
pinning a vehicle. Default is 0 A.

*  The Thrust Constant parameter is available for all system types. The Calculate Thrust Constant, Vertical Magnet Gap,
and Magnet Coverage Percentage are only for QuickStick and QSHT.

¥  The magnitude of the hold down current and EMP combined must be less than the continuous current limit of the
motor to prevent overheating
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Keepout Areas

Keepout Areas are sections of a path where the motors do not allow a vehicle to enter unless it
has permission (from the motors) to move fully past the area. It is typically used near merge
points to keep two vehicles from merging onto one path simultaneously or in areas where
some other action needs to occur that requires the area to be clear (such as closing a fire door).
If vehicle movement is suspended (E-Stop, Interlock, or a Suspend command is issued), any
vehicle in the Keepout Area moves beyond the Keepout Area and then decelerates to a stop.
See Create and Edit Nodes on page 119 for usage.

A vehicle that enters a Keepout Area in the direction of the Keepout Area takes ownership of
all motor blocks within the Keepout Area. A Keepout Area in one direction does not affect the
motion of vehicles moving in the other direction unless there is a vehicle within the Keepout
Area moving in the direction of the Keepout Area. If vehicle movement is suspended (E-Stop,
Interlock, or a Suspend command is issued), any vehicle in the Keepout Area moving in the
direction of the Keepout Area moves beyond the Keepout Area and then decelerates to a stop.

NOTE: Keepout Areas can start anywhere on a motor but must always end at the end of a

motor.
Table 5-9: Keepout Area Parameters
Parameter MM Quick
Parameter Description . . SHT
Name * P Lite Stick Q
No Move For vehicles moving upstream, the position relative to
Permission the start of the motor where the Keepout Area begins.
Before All motors in the desired area must have this value set X X X
correctly for proper operation. Maximum is 6.0 m.
The default is 0.0 m (not in a Keepout Area).
No Move For vehicles moving downstream, the position
Permission After | relative to the start of the motor where the Keepout
Area begins. All motors in the desired area must have X X X
this value set correctly for proper operation. The
default is 5.0 m (not in a Keepout Area).
*  These parameters do not exist on the Motor Default page, only on the individual motor pages.
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Nodes

Nodes are used to define the connections between paths. The Node page (see Figure 5-39), is
accessed by expanding the Nodes list in the Configuration Tree and selecting the appropriate
node. See Create and Edit Nodes on page 117 for usage. The parameters pages for the
different node types are provided after the description of the basic nodes page. Only the
additional parameters for each node type are described.

& MagneMotion Configurator for Q5100
File Edit View Help

Configuration Tree Node 1 Parameters
4 Global Settings ID: 1 System-wide unique ID of this node
A /]
g EtherNet/IP Name: Optional name of this node (32 character limit)
& HLC Control Group
= Paths Node Type: None ¥ | Type of node

4 )— Nodes

@ Node Controllers

Figure 5-39: Node Page
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Table 5-10: Node Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

A unique numerical identifier for the node, it must be
a positive integer.

Name

An optional name for the node for reference. If used,
the name is displayed on the node controller
parameters page.

Node Type

Provides a menu that lists all available node types.
The default is None.

The node types vary based on system type.

None: The node type has not been specified.
Simple: Begins a path.

Relay: Connects the end of a path and the beginning
of a path.

Terminus: Connects a path on the transport system to
an external system to allow vehicles to move to or
from the transport system.

Gateway: Connects two independent paths, with
each path managed by separate HLC Control Groups.
Separate HLCs must be configured to manage each
independent control group.

Merge: Connects two paths to a third path.
Diverge: Connects one path to two additional paths.

Merge-Diverge: Connects two paths to two
additional paths.

Overtravel — Permits a vehicle to move past the end
of the motor at the beginning or end of a path.

Moving Path — Connects Paths, mounted on a
Host-controlled mechanism that moves those Paths to
other Paths at multiple locations.
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Simple Node

A Simple node is used to begin a path that is not connected to anything else at the upstream
end. See Simple Node on page 121 for configuration. The additional parameters for the

Simple node are described after Figure 5-40.

MNode 1 Parameters

1D: 1 System-wide unique 1D of this node
Mame: Optional name of this node (32 character limit)
Node Type: Simple ¥ | Type of node

Simple Node Parameters

Exit Path ID: None  *~ | Path whose upstream end originates from this simple node
Figure 5-40: Simple Node Parameters

Table 5-11: Simple Node Parameters

Parameter .. MM Quick
Name Parameter Description Lite Stick QSHT
Exit Path ID Provides a menu that lists all paths in the transport
system for selection of the path that exits the node. X X X
The default is None.
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Relay Node

A Relay node is used to connect the downstream end of a path and the upstream end of a path.
See Relay Node on page 123 for configuration. The additional parameters for the Relay node

are described after Figure 5-41.

Node 1 Parameters

1D: 1 System-wide unique 1D of this node
Mame: Optional name of this node (32 character limit)
Node Type: Relay ¥ | Type of node

Relay Node Parameters

Entry Path ID: MNone  * | Path whose downstream end enters into this relay node

Exit Path ID: Mone  * | Path whose upstream end originates from this relay node

Figure 5-41: Relay Node Parameters

Table 5-12: Relay Node Parameters

Parameter .. MM Quick
Name Parameter Description Lite Stick QSHT

Entry Path ID Provides a menu that lists all paths in the transport
system for selection of the path that enters the node. X X X
The default is None.

Exit Path ID Provides a menu that lists all paths in the transport
system for selection of the path that exits the node. X X X
The default is None.

Terminus Node

A Terminus node is used to move vehicles to or from another system. See Terminus Node on
page 124 for configuration. It may be located at either the upstream or downstream end of a
path. The additional parameters for the Terminus node are described after Figure 5-42.

Node 1 Parameters

1D: 1 System-wide unique D of this node
MName: Optional name of this node (32 character limit)
Node Type: | Terminus ¥ | Type of node

Terminus Node Parameters

Path: MNone * ID of the path this terminus node is on
Path End: Upstream 1) Path end to place the terminus node
Custom Initial Target: | 0 meters  Custom initial target destination for entering vehicles

Figure 5-42: Terminus Node Parameters
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Table 5-13: Terminus Node Parameters
Parameter . L. MM Quick
Name Parameter Description Lite Stick QSHT

Path Provides a menu that lists all paths in the transport
system for selection of the path where the node is X X X
located. The default is None.

Path End Provides a menu for selection of the path end where

the node is located. The default is Upstream.

Downstream: The node is located at the downstream
end of the path (end of the path).

Upstream: The node is located at the upstream end of
the path (beginning of the path).

NOTE: Typically the upstream end is used to bring vehicles into the transport system and the downstream
end is used to remove vehicles from the transport system. However, vehicle motion can be
bidirectional, which allows movement in either direction at either end of the path.

Custom Initial
Target

Initial target destination on the specified Path for
vehicles entering the transport system through this X X X
node.

Gateway Node

A Gateway node is used for connecting paths between independent transport systems. These
independent transport systems may or may not be linked using an HLC Control Group. After
the Gateway node is configured, vehicles are able to pass freely between transport system
subsystems (each managed by its own HLC). If the subsystems are linked using an HLC
Control Group, vehicles passing between subsystems will keep their assigned Vehicle ID.

NOTE:

There is a maximum of two Gateway nodes per node controller, one upstream and
one downstream. The Gateway nodes do not need to be on the same path.

. - The upstream Gateway node in a gateway pair has a corresponding
downstream node on another node controller belonging to another
subsystem of the transport system.

. - The downstream Gateway node in a gateway pair has a corresponding
upstream node on another node controller belonging to another
subsystem of the transport system.

The additional parameters for the Gateway node are described after Figure 5-43. See Gateway
Node on page 138 for configuration.
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Node 1 Parameters
ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge ¥ | Type of node
Merge Node Parameters
[ Use Gates and Clearances
5 Gate Clearance Consecutive Path
Enay/Exn EattiD Position Position Vehicle Limit Length
Straight Entry 1 ~0 0 m |0 m |0 0.5000 m
Curve Entry 2 ¥l |0 m |0 m 0 0.4506 m
Merged Exit 3 | Y m |0 m 1.2503 m
Figure 5-43: Gateway Node Parameters
Table 5-14: Gateway Node Parameters
Parameter MM Quick
Parameter Description . . SHT
Name P Lite Stick Q
Path Provides a menu that lists all paths in the transport
system to select the path where the node is located. X X X
The default is None.
Path End Provides a menu for selection of the path end where

the node is located. The default is Upstream.

Downstream: The node is used at the downstream
end of the path.

Upstream: The node is used at the upstream end of
the path.

Peer IP Address The IP address of the node controller responsible for
the Gateway node in the other subsystem. Both node X X X
controllers must be on the same local subnet.

Peer Node ID The Node ID of the Gateway node in the other
subsystems. The default is None.
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Merge Node

A Merge node is used to connect the downstream ends of two paths to the upstream end of a
third path. See Merge Node on page 126 for configuration. The additional parameters for the
Merge node are described after Figure 5-46.

NOTE: Merge nodes are only available for MagneMover Lite.

Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge ¥ | Type of node

Merge Node Parameters

[T] Use Gates and Clearances

/Bt PaiD R e Vebide Limit  Longth
Straight Entry 1 sl | 0 m 0 m |0 0.5000 m
Curve Entry 2 =l | O m 0 m |0 0.4506 m
Merged Exit 3 vl | 0 m 0 m 1.2503 m

Figure 5-44: Merge Node Parameters - Linear Vehicle Shape on Paths

Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge v | Type of node

Diverge Node Parameters

[T] Use Gates and Clearances

Ery/Bxit PathiD R e
Straight Exit 2 =R m 0 m 0 0.5000 m
Curve Exit 3 =l |0 m 0 m 0 0.4506 m
Single Entry 1 SN0 m 0 m 1.0003 m

Figure 5-45: Merge Node Parameters - Rectangular Vehicle Shape on Paths

Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge ~ | Type of node

Diverge Node Parameters

ruy/esic pahip G Cemance  Consative  Path
Straight Exit 2 i 0199 m | 0.2031 m 0 0.5000 m
Curve Exit 3, v| 0187 m | 0.1911 m |0 0.4506 m
Single Entry 1 v | 100467 m | 0.0508 m 1.0003 m

Figure 5-46: Merge Node Parameters - Vehicle Shape Mismatch
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Table 5-15: Merge Node Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Entry/Exits

Lists the entry and exit paths for the node.

Path ID

Provides menus that list all paths in the transport
system for selection of the two entry paths and the
two exit paths where the node is located. The default
is None.

Gate Position

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. The gate location is defined as the position of
the center of the vehicle (in meters) from the start of
the entry or exit path. See MM Lite Linear Gates and
Clearances on page 152 for more information.

Clearance
Position

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. The clearance location is defined as the
position of the center of the vehicle (in meters) from
the start of the Entry/Exits path. See MM Lite Linear
Gates and Clearances on page 152 for more
information.

Use Gates and
Clearances

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. Enables/disables the use of the Gate Position
and Clearance Position parameters. See MM Lite
Linear Gates and Clearances on page 154 for more
information.

Gate Distance

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Rectangular
vehicle shape. The gate location is defined as the
distance in meters from the end of the motor closest to
the node to the center of the vehicle. See MM Lite
Rectangular Gates and Clearances on page 153 for
more information.

Clearance
Distance

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Rectangular
vehicle shape. The clearance location is defined as the
distance in meters from the end of the motor closest to
the node to the center of the vehicle. See MM Lite
Rectangular Gates and Clearances on page 153 for
more information.
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Table 5-15: Merge Node Parameters (Continued)

Parameter MM Quick

Name Parameter Description Lite Stick QSHT

Consecutive This limit applies to downstream motion through the
Vehicle Limit switch. For each entry path, this limit defines the
quantity of vehicles that are allowed to traverse the
path downstream when there is a vehicle in cue for
switch access in the downstream direction on the
other entry path. After the specified quantity of
vehicles has traversed the switch or there are no more X — —
vehicles cued, additional vehicles on that entry path
are stopped and control of the switch is transferred to
the other entry path. Any vehicles in cue on that other
entry path can then enter the switch (up the maximum
that is specified for that path if vehicles are now cued
on the other path). The default is 0 (no limit).

Path Length The total length of the selected Path ID as calculated
from the motor sections included in the path. If the
number, type of motors, or the spacing between
motors is changed, this value can change.

Vehicle Shape The vehicle shape defined in the Motor Defaults of
the selected Path ID. Only displayed when there is a
mismatch of vehicle shapes that are involved in a X — —
node, which is accompanied by a Vehicle Shape
Mismatch Error (Figure 4-67 on page 128).

Diverge Node

A Diverge node is used to connect the downstream end of one path to the upstream ends of
two paths. See Diverge Node on page 128 for configuration. The additional parameters for the
Diverge node are described after Figure 5-49.

NOTE: Diverge nodes are only available for MagneMover Lite.
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Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge v | Type of node

Diverge Node Parameters

[] Use Gates and Clearances

ttry/Bit PathiD B e Ve Limt Longth
Straight Exit 2 il O m |0 m |0 0.5000 m
Curve Exit 3 i o m |0 m 0 0.4506 m
Single Entry 1 0 m |0 m 1.0003 m

Figure 5-47: Diverge Node Parameters - Linear Vehicle Shape

Node 1 Parameters

1D: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge ¥ Type of node

Diverge Node Parameters

firy/Bit PathID R GRS Vewdetimi  Longth
Straight Exit 2 ¥ 10.199 m | 0.2031 m 0 0.5000 m
Curve Exit 2 v | 0187 m | 0.1911 m |0 0.4506 m
Single Entry 1 ~ | | 0.0467 m | 0.0508 m 1.0003 m

Figure 5-48: Diverge Node Parameters - Rectangular Vehicle Shape

Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Diverge v | Type of node

Diverge Node Parameters

Entry/Exit  PathID L::;':h ‘;‘::;:’
Straight Exit 2 ¥ | 0.5000 m  Rectangular
Curve Exit 3 ¥ | 04506 m  Rectangular
Single Entry 1 ¥ | 1.0003 m Linear

Error: All Paths in a Node must have the same vehicle shape.

Figure 5-49: Diverge Node Parameters - Vehicle Shape Mismatch
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Table 5-16. Diverge Node Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Entry/Exits

Lists the entry and exit paths for the node.

Path ID

Provides menus that list all paths in the transport
system for selection of the two entry paths and the
two exit paths where the node is located. The default
is None.

Gate Position

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. The gate location is defined as the position of
the center of the vehicle (in meters) from the start of
the entry or exit path. See MM Lite Linear Gates and
Clearances on page 154 for more information.

Clearance
Position

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. The clearance location is defined as the
position of the center of the vehicle (in meters) from
the start of the entry or exit path. See MM Lite Linear
Gates and Clearances on page 154 for more
information.

Use Gates and
Clearances

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. Enables/disables the use of the Gate Position
and Clearance Position parameters. See MM Lite
Linear Gates and Clearances on page 154 for more
information.

Gate Distance

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Rectangular
vehicle shape. The gate location is defined as the
distance in meters from the end of the motor closest to
the node to the center of the vehicle. See MM Lite
Rectangular Gates and Clearances on page 153 for
more information.

Clearance
Distance

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Rectangular
vehicle shape. The clearance location is defined as the
distance in meters from the end of the motor closest to
the node to the center of the vehicle. See MM Lite
Rectangular Gates and Clearances on page 153 for
more information.
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Table 5-16: Diverge Node Parameters (Continued)

Parameter MM Quick

Name Parameter Description Lite Stick QSHT

Consecutive This limit applies to downstream motion through the
Vehicle Limit switch. For each entry path, this limit defines the
quantity of vehicles that are allowed to traverse the
path downstream when there is a vehicle in cue for
switch access in the downstream direction on the
other entry path. After the specified quantity of
vehicles has traversed the switch or there are no more X — —
vehicles cued, additional vehicles on that entry path
are stopped and control of the switch is transferred to
the other entry path. Any vehicles in cue on that other
entry path can then enter the switch (up the maximum
that is specified for that path if vehicles are now cued
on the other path). The default is 0 (no limit).

Path Length The total length of the selected Path ID as calculated
from the motor sections included in the path. If the
number, type of motors, or the spacing between
motors is changed, this value can change.

Vehicle Shape The vehicle shape defined in the Motor Defaults of
the selected Path ID. Only displayed when there is a
mismatch of vehicle shapes that are involved in a X — —
node, which is accompanied by a Vehicle Shape
Mismatch Error (Figure 4-67 on page 128).

Merge-Diverge Node

A Merge-Diverge node is used to connect the downstream ends of two paths to the upstream
ends of two paths. See Merge-Diverge Node on page 132 for configuration. The additional
parameters for the Merge-Diverge node are described after Figure 5-52.

NOTE: Diverge nodes are only available for MagneMover Lite.
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Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge-Diverge ¥ Type of node

Merge-Diverge Node Parameters

[ ] Use Gates and Clearances

y/Bic PathID TR GRS Vewaetmit  Length
Straight Entry 1 &0 m |0 m |0 0.5000 m
Curve Entry 2 1|0 m |0 m |0 0.4506 m
Straight Exit 3 | 0 m |0 m |0 0.5000 m
Curve Exit 4 S| 0 m |0 m |0 0.4506 m

Figure 5-50: Merge-Diverge Node Parameters - Linear Vehicle Shape

Node 1 Parameters

ID: 1 System-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Merge-Diverge ~ | Type of node

Merge-Diverge Node Parameters

/bt PathiD SR RS Vet Langth
Straight Entry 1 BN 0.199 m |0.2031 m |0 0.5000 m
Curve Entry 2 v | 0187 m | 0.1911 m [0 0.4506 m
Straight Exit 3 ¥ | (0199 m |0.2031 m |0 0.5000 m
Curve Exit 4 v 0187 m | 0.1911 m |0 0.4506 m

Figure 5-51: Merge-Diverge Node Parameters - Rectangular Vehicle Shape

Node 1 Parameters

ID: 1 System-wide unique 1D of this node
Mame: Optional name of this node (32 character limit)
Node Type: Merge-Diverge ¥ | Type of node

Merge-Diverge Node Parameters

Entry/Exit Path ID L::::h \;T::’
Straight Entry 1 ¥ | 0.5000 m Linear
Curve Entry 2 ¥ 04506 m  Rectangular
Straight Exit 3 ¥ 0.5000 m  Rectangular

Curve Exit 4 ¥ 04506 m  Rectangular

Error: All Paths in a Node must have the same vehicle shape.

Figure 5-52: Merge-Diverge Node Parameters - Vehicle Shape Mismatch
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Table 5-17: Merge-Diverge Node Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Entry/Exits

Lists the entry and exit paths for the node.

Path ID

Provides menus that list all paths in the transport
system for selection of the two entry paths and the
two exit paths where the node is located. The default
is None.

Gate Position

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. The gate location is defined as the position of
the center of the vehicle (in meters) from the start of
the entry or exit path. See MM Lite Linear Gates and
Clearances on page 154 for more information.

Clearance
Position

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. The clearance location is defined as the
position of the center of the vehicle (in meters) from
the start of the entry or exit path. See MM Lite Linear
Gates and Clearances on page 154 for more
information.

Use Gates and
Clearances

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Linear vehicle
shape. Enables/disables the use of the Gate Position
and Clearance Position parameters. See MM Lite
Linear Gates and Clearances on page 154 for more
information.

Gate Distance

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Rectangular
vehicle shape. The gate location is defined as the
distance in meters from the end of the motor closest to
the node to the center of the vehicle. See MM Lite
Rectangular Gates and Clearances on page 153 for
more information.

Clearance
Distance

Used for Merge, Diverge, and Merge-Diverge nodes
where all Paths in the node have a Rectangular
vehicle shape. The clearance location is defined as the
distance in meters from the end of the motor closest to
the node to the center of the vehicle. See MM Lite
Rectangular Gates and Clearances on page 153 for
more information.
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Table 5-17: Merge-Diverge Node Parameters (Continued)

Parameter MM Quick

Name Parameter Description Lite Stick QSHT

Consecutive This limit applies to downstream motion through the
Vehicle Limit switch. For each entry path, this limit defines the
quantity of vehicles that are allowed to traverse the
path downstream when there is a vehicle in cue for
switch access in the downstream direction on the
other entry path. After the specified quantity of
vehicles has traversed the switch or there are no more X — —
vehicles cued, additional vehicles on that entry path
are stopped and control of the switch is transferred to
the other entry path. Any vehicles in cue on that other
entry path can then enter the switch (up the maximum
that is specified for that path if vehicles are now cued
on the other path). The default is 0 (no limit).

Path Length The total length of the selected Path ID as calculated
from the motor sections included in the path. If the
number, type of motors, or the spacing between
motors is changed, this value can change.

Vehicle Shape The vehicle shape defined in the Motor Defaults of
the selected Path ID. Only displayed when there is a
mismatch of vehicle shapes that are involved in a X — —
node, which is accompanied by a Vehicle Shape
Mismatch Error (Figure 4-67 on page 128).

Overtravel Node Parameters

An Overtravel node is used to permit part of a vehicle to move past the end of the motor at the
beginning or the end of a path (see Overtravel Node on page 140 for usage). Additional
support structure (guideway) for the vehicle must be provided, or the vehicle’s supports
(wheels) must not be allowed to move past the end of the guideway. If appropriate cautions
are not taken for the vehicle, it could fall off of the guideway or get caught on the end of the
guideway preventing further movement. The additional properties for the Overtravel node are
described after Figure 5-53.

MNode 2 Parameters

ID: 2 System-wide unique 1D of this node
MName: Optional name of this node (32 character limit)
Node Type: Overtravel ¥ | Type of node

Overtravel Mode Parameters

Path: None ID of the path this Overtravel node is on
Path End: Upstream b Path end to place the Overtravel node
Maximum Position: |0 meters  Position of maximum vehicle overtravel

Figure 5-53: Overtravel Node Parameters
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Table 5-18: Overtravel Node Parameters
Parameter . . MM Quick
Name Parameter Description Lite Stick QSHT

Provides a menu listing all paths in the transport
system for selection of the path where the node is — X X
located. The default is None.

Path End Provides a menu for selection of the path end where

the node is located. The default is Upstream.

Downstream: The node is located at the downstream

end of the path (end of the path). o X X
Upstream: The node is located at the upstream end of
the path (beginning of the path).

Maximum The maximum vehicle overtravel (a negative number

Position indicates travel before an upstream node and a - X X

positive number indicates travel after a downstream
node). The default is 0.0 (no overtravel).

Moving Path Node Parameters

A Moving Path node is used to connect the ends of fixed paths to the ends of paths being
moved by a Host-controlled mechanism (see Moving Path Node on page 143 for usage). The
mechanism providing the movement may be any user-supplied mechanism including
QuickStick motors. The additional properties for the Moving Path node are described after
Figure 5-54.

Use of the Moving Path node requires the host controller to command the drive mechanism to
position an entry path so that it aligns with an exit path. The host controller must then issue a
Link command (see the MagneMotion Host Controller TCP/IP Communication Protocol User
Manual, publication MMI-UMO003 and MagneMotion Host Controller EtherNet/IP
Communication Protocol User Manual, publication MMI-UMO004) to connect the two paths to
allow vehicle movement. After the vehicle has moved beyond the node, the paths must be
unlinked before moving the moving path to a new position.

NOTE: Moving Path nodes are only available for QuickStick and QuickStick HT
systems.
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Node 1 Parameters

ID: 1 Systemn-wide unique ID of this node
Name: Optional name of this node (32 character limit)
Node Type: Maving Path ¥ | Type of node
Moving Path Node Route Type
Entry Paths Route Type: | Specific-route ~ | If specific routes, HLC requests specific path alignment
Exit Paths Route Type: Specific-route ~ | If equivalent routes, Host can align any path in the set

Moving Path Node Entry and Exit Parameters | i |

[] Sync Clearance & Gate Path ID with Entry/Exit Path ID m

Entry/Exit  PathID P:;'h‘;n cpg::: Gap Delta
1: None ¥ None ¥ L] m |0 m m
2 None ¥ None bl o m |0 m |0 m
k3 None v None *~| O m (0 m (0 m
4 None v None ~ | (O m (0 m 0 m
5 None ¥ None ¥ ] m 1] m |0 m
& None v None v 0 m (0 m |0 m
T None ¥ None o o m |0 m m
& None Nene *| (0 m |0 m |0 m
3 None ~ None *| |0 m (0 m N
10: None ¥ None ¥ o 1] m
11 Nane v None v 0 m (0 m |0 m
12: Nane v None ~ o m |0 m m

Figure 5-54: Moving Path Node Properties

264 Rockwell Automation Publication MMI-UM046A-EN-P - May 2023



UI Reference
Configuration

Table 5-19: Moving Path Node Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Entry Paths Route
Type

Provides a menu for selection of the type of routing
that is used when the path is an entry path. An entry
path is a path whose downstream end is a member of
the Moving Path node. A vehicle moving downstream
enters the node on an entry path. The default is
Specific-route.

Specific-route: Used if the entry path is fixed and
only a specific moving path in the node can satisfy the
route. The HLC requests alignment of specific paths.

Equivalent-route: Used if the entry path is a moving
path and any moving path in the node can satisfy the
route. The host controller identifies and aligns
equivalent paths.

Exit Paths Route
Type

Provides a menu for selection of the type of routing
that is used when the path is an exit path. An exit path
is a path whose upstream end is a member of the
Moving Path node. A vehicle moving downstream
exits the node on an exit path. The default is
Specific-route.

Specific-route: Used if the exit path is fixed and only
a specific moving path in the node can satisfy the
route. The HLC requests alignment of specific paths.

Equivalent-route: Used if the exit path is a moving
path and any moving path in the node can satisfy the
route. The host controller identifies and aligns
equivalent paths.

Entries and Exits

Provides a menu for selection of the path’s
relationship to the node. The default is None.

Entry: The path at this position is an entry to the
Moving Path node.

Exit: The path at this position is an exit from the
Moving Path node.

None: The entry is not used.

Path

Provides menus listing all paths in the transport
system for selection of the entry paths and exit paths
where the node is located. The default is None.

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023

265



UI Reference
Configuration

Table 5-19: Moving Path Node Parameters (Continued)

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Clearance

Path ID: (if different from the Entry/Exit Path ID)
where the Clearance Position is located.

Position: The location, in meters, to the center of the
vehicle where the vehicle’s trailing edge is considered
cleared from the node. Applies to the trailing edge for
all vehicles exiting the node, regardless of vehicle
direction. The default is 0.0 m (see Node Gates and
Clearances on page 147).

Entry Gate

Path ID: (if different from the Entry/Exit Path ID)
where the Clearance Position is located.

Position: The location, in meters, to the center of the
vehicle where the leading edge of the vehicle is
considered clear of the node and/or vehicles and their
payloads on adjoining paths. Applies to the leading
edge for all vehicles entering the switch, regardless of
vehicle direction. The default is 0.0 m (see Node
Gates and Clearances on page 147).

Gap Delta

Used on exit paths to correct for the difference in the
distance between the downstream gap of the last
motor on the entry path and the front end of the first
motor on each exit path. The default is 0.0 m (see Gap
Delta on page 157).
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Node Controllers

Node controllers are used to provide monitoring and control of the nodes, paths, and motors in
the transport system. The Node Controller page (see Figure 5-55), is accessed by expanding
the Node Controllers list in the Configuration Tree and selecting the appropriate node

controller. See Define and Edit Node Controllers on page 160 for usage.

&5 MagneMotion Configurator for Q5100 [m] X
File Edit View Help
Configuration Tree MNode Controller 1 Parameters
4 (lobal Settings 1D: 1 System-wide unique ID of this node controller
Un“ EtherNet/IP Mame: Optional name of the node controller (32 character limit)
s HLC Control Group _
- Daths IP Address: 192,168.0.1 IP Address of this node controller
9= Nodes Digital I/O Board Type: | None ~ | Type of Digital /O board (if any) installed in the node controller
4 @ Node Controllers
Node Ownership
Nede ID: b
| Node ID Node Type Node Name |
Path End Ownership
‘ Path ID Path End MNode Member Comm Port |
Figure 5-55: Node Controllers Page
Table 5-20: Node Controller Parameters
Parameter . MM uick
Parameter Description . Q . QSHT
Name Lite Stick
ID A unique numerical identifier for the node controller X X X
(must be a positive integer).
Name An optional name for the node controller for reference.
This name is not used, or displayed, by the transport X X X
system.
IP Address IP address of the node controller. X X X
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Table 5-20: Node Controller Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Digital I/O Board

Type

Provides a menu of the types of digital I/O boards that
may be installed in the node controller. The default is
None. The options vary based on system type.

None: No digital I/0O board installed.

NC-12 Solid State 16 Bit: Provides 16 optically
isolated solid-state digital inputs and 16 optically
isolated solid-state digital outputs.

NC-E Series A Solid State 4 Bit: Provides 4 optically
isolated solid-state digital inputs and 4 optically
isolated solid-state digital outputs.

NC-E Series B Solid State 8 Bit: Provides 8
optically isolated solid-state digital inputs and 8
optically isolated solid-state digital outputs.

NOTE:

I/0 board

selection does not apply to node controllers that do not provide dig

ital I/O.

Node Ownership

Control

This section provides the tools to select the nodes that
this node controller is responsible for.

Node ID: Provides a menu that lists all nodes in the
transport system for selection of a node to be
controlled, or released, by the node controller. The
default is 1.

Take Ownership: Causes the node controller to take
ownership of the selected node. The node is listed in

the Node Ownership and all paths that are associated
with the node are listed in the Path End Ownership.

Remove Ownership: Causes the node controller to
release ownership of the selected node. The node is
removed from the Node Ownership and all paths that
are associated with the node are removed from the
Path End Ownership.

Node Ownership

Lists the nodes, their type, and their optional name that
this node controller is responsible for.

Path End

Ownership List

Lists all path ends involved in the node(s) that are
owned by this node controller.
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Path End Ownership List

Table 5-21: Path End Ownership List Parameters

Parameter
Name

Parameter Description

MM
Lite

Quick
Stick

QSHT

Path ID

Shows the ID of the paths that are connected to the
node.

X

Path End

Identifies the end of the paths connecting to the node
(upstream or downstream).

Node Member

Identifies the node and the way the path connects to
the node (Enters or Exits).

Comm Port

Provides a menu that lists all communication ports
that could be available on the node controller. The
selected port is used for communication with the
motor at the Path End that is connected to the node.
The menu lists the maximum quantity of ports that
could be available, make sure the port selected is the
port connected to the motor.

* For all node controller types that support RS-422,
when using RS-422 communication, select the
port being used.

» For all node controllers types, when using
Ethernet communication, select Ethernet.

Rockwell Automation Publication MMI-UMO046A-EN-P - May 2023

269



UI Reference
Configuration

All Stations

The All Stations category in the Configuration Tree provides an easy method to view all
configured stations regardless of the path that they are on. There are no parameters that are
associated with this category. However, selecting any of the stations in the All Stations list
displays its property page for review or editing, see Figure 5-56.

& MagneMotion Configurator for QS100

File Edit View Help

Configuration Tree Station 1 on Path 1 Parameters
T
4 Global Settings ID: 1 System-wide unigue ID of this station
& EtherNet/IP ; : .
Name: Optional name of the Station (32 character limit)

IS5 HLC Control Group

[ - Paths Location: |0 meters Location of this station in meters from the start of path 1

I i
)- Podes, Path 1 Length: 2.934 meters

@ MNode Controllers

@ Station 1

Figure 5-56: All Stations Configuration Tree Category

Stations

Stations are used to define a specific position on a path to send a vehicle. The Station page
(see Figure 5-57), is accessed either by expanding the Stations list under a path in the
Configuration Tree or by expanding the All Stations list and selecting the appropriate station.
See Create and Edit Stations on page 165 for usage.

NOTE: Stations are hidden by default. Use the View menu in the Configuration Menu Bar,
select Show Stations to display them. Before adding new stations to a path with
existing stations, make sure that they are set appropriately.

& MagneMotion Configurator for QS100 = ] X
File Edit View Help
Configuration Tree Station 1 on Path 1 Parameters
4 Global Settings ID: 1 System-wide unique D of this station
dﬂh EtherNet/IR Name: Optional name of the Station (32 character limit)
2 HLC Control Group
4 == Paths Location: | 0 meters Location of this station in meters from the start of path 1
4 == Path1 Path 1 Length: 2.934 meters
Q Motors
4 6 Stations
Figure 5-57: Stations Page
Table 5-22: Station Page Parameters
Parameter MM Quick
Parameter Description . . SHT
Name P Lite Stick Q
ID A unique numerical identifier for the station
X X X
(1...2048).
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Table 5-22: Station Page Parameters (Continued)

Parameter MM Quick

Name Parameter Description Lite Stick QSHT

Name An optional name for the station for reference. This
name is not used, or displayed, by the transport
system. Valid characters are: a...z, A...Z, X X X
0...9~'@#$%"*()_+'-={}|:"?[]\;',./ and space (32
characters maximum).

Location Position on the path where the station is located,
measured from the beginning of the path. The default X X X
1s 0.0 m.

Path n Length The total length of the path as calculated from the
motor sections included in the path where the station
is located. If the number, type of motors, or the X X X
spacing between motors is changed, this value can
change.

Single Vehicle Areas

Single Vehicle Areas (SVA) define an area on a path where only one vehicle at a time can
enter and move. The Single Vehicle Area page (see Figure 5-58), is accessed by expanding the
Single Vehicle Areas list under a path in the Configuration Tree and selecting the appropriate
SVA. See Create and Edit Single Vehicle Areas on page 169 for usage.

NOTE: Single Vehicle Areas are hidden by default. Use the View menu in the Configuration
Menu Bar, select Show Single Vehicle Areas to display them.

& MagneMotion Configurator for Q5100 = ] >
File Edit View Help

Configuration Tree Single Vehicle Area 1 on Path 1 Parameters

4 Global Settings Type: Downstream v The type of area by direction of movement - downstream or upstream

£ EtherNet/IP
2 HLC Control Group
4 == Paths

Start Location: | 0 meters  Start location from the beginning of the path

End Location: 0 meters  End location from the beginning of the path

4 == Path 1 Path 1 Length: 2.934 meters
% Motors

4 = Single Vehicle Areas

Single Vehicle Area 1

Figure 5-58: Single Vehicle Area Page

NOTE: Two or more Single Vehicle Areas that are defined in the same direction cannot
overlap. Single Vehicle Areas that are defined in opposite directions can overlap;
that is, an SVA for downstream motion can cover some or all of an SVA for upstream
motion.
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Table 5-23: Single Vehicle Area Parameters

Parameter MM Quick

Name Parameter Description Lite Stick QSHT

Type Provides a menu that lists the area types by direction of
movement on the path. The default is Downstream.

Downstream: The normal commanded motion on the
path where the Single Vehicle Area is located is
downstream (forwards).

Upstream: The normal commanded motion on the
path where the Single Vehicle Area is located is
upstream (backwards).

Start Location Position for the start of the Single Vehicle Area, which
is measured from the beginning of the path where the X X X
area is located. The default is 0.0 m.

End Location Position for the end of the Single Vehicle Area, which
is measured from the beginning of the path where the X X X
area is located. The default is 0.0 m.

NOTE: Foradownstream Single Vehicle Area, the end location on the path is further downstream (larger
number than the Start Location). For an upstream Single Vehicle Area, the end location on the
path is further upstream (smaller number than the Start Location).

Path n Length The total length of the path as calculated from the
motor sections included in the path where the SVA is
located. If the number, type of motors, or the spacing
between motors is changed, this value can change.
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Simulated Vehicles

Simulated vehicles are used to create simulated vehicles for transport system testing. The
Simulated Vehicle page (see Figure 5-59), is accessed by expanding the Simulated Vehicles
list under a path in the Configuration Tree and selecting the appropriate simulated vehicle. See

Create and Edit Simulated Vehicles on page 174 for usage. The simulated vehicle is a
simulated version of the vehicle that is defined on the Motor Defaults page.

NOTE: To access the Simulated Vehicle page (see Figure 5-59), make sure the Show

Simulated Vehicles option in the View menu in the Configurator is selected.

ﬁ MagneMotion Configurator for QS100 = m] X
File Edit View Help
Configuration Tree Simulated Vehicle 1 on Path 1
4 Global Settings Location: |0 meters  Startup location of the vehicle from the beginning of the path
&% EtherNet/IP
%2 HLC Control Group Path 1 Length: 2.934 meters
4 w=m Daths
4 w= Dath 1
Q Motors
4 'im Simulated Vehicles
)— Nodes
& Node Controllers
Figure 5-59: Simulated Vehicles Page
Table 5-24: Simulated Vehicle Parameters
Parameter MM Quick
Parameter Description . . SHT
Name P Lite Stick Q
Location The starting position for the Simulated Vehicle
measured from the beginning of the path. The default X X X
is 0.0 m.
Path n Length The total length of the path as calculated from the
motor sections included in the path where the
Simulated Vehicle is located. If the number, type of X X X
motors, or the spacing between motors is changed,
this value can change.
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Troubleshooting

Overview

This chapter describes the common difficulties that may be encountered when using the

MagneMotion® Configurator. Included in this chapter are:

. Initial Troubleshooting.

MagneMotion Configurator Troubleshooting

Table 6-1 briefly identifies common MagneMotion Configurator faults, and general solutions.

Table 6-1: Initial MagneMotion Configurator Troubleshooting

Symptom

Problem

Solution

Transport system components,
such as paths, are not displayed in
the Configuration Tree or not
displayed correctly.

No Node Controller
Configuration File loaded.

Open the Node Controller
Configuration File in the
Configurator. See Run the
MagneMotion Configurator on
page 26.

Incorrect Node Controller
Configuration File loaded.

Make sure that the correct Node
Controller Configuration File is
open. See Run the MagneMotion
Configurator on page 26.

The MagneMotion Configurator
does not run.

The Track Layout File does not
contain the saved layout.

The MagneMotion Configurator
crashes when running the Walk
the Paths command.

Microsoft® NET is not installed
or is missing components.

Download and install the
Microsoft .NET Framework 4
(Standalone Installer).

(http://www.microsoft.com/en-us/
download/details.aspx?id=17718)

Red outline displayed next to text
entry field.

Invalid or improperly formatted
value was entered.

Reenter the value and make sure
that it is valid and correctly
formatted. See Dialog Box and
Window Elements on page 186.
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Appendix

Additional Documentation

Release Notes

The release notes that are supplied with MagneMotion software include special instructions,
identification of software versions, identification of new features and enhancements, and a list
of known issues. Reading this file is recommended before using the software.

Upgrade Procedure

The upgrade procedures that are supplied with MagneMotion software provide instructions
for upgrading from one version of MagneMotion software to another. They also include the
procedures for file and driver upgrades that are associated with the software.

Transport System Limits

For information on transport system limits, see the MagneMotion Node Controller Hardware
User Manual, publication MMI-UMO13.
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Index

A

All Stations
function, 270
view, 168

B
BMP, 67

C

Checkboxes, 186
Communication Cables, 15
Computer Requirements, 19
Configuration

editing, 73

E-stops, 177

EtherNet/IP, 78

European Number Formatting, 72

Global Settings, 75

interlocks, 179

motors, 91

node controllers, 160

nodes, 117

Paths, 87

short-cut keys, 18

Show Per Motor Control Loop Parameters,

109

simulated vehicles, 174

Single Vehicle Areas, 169

stations, 165
Configuration File, see Node Controller Config-

uration File
Configuration Properties Pane, 29, 184, 189
Configuration Tree, 70, 188
Configurator

about, 13

description, 17

install, 23

running, 23, 26, 42

system layout pane, 28
Configurator Menu Bar, 196
Configurator, see Configurator
Console Interface, description, 17

controller_image, see Node Controller Software
Image File

Copy
configuration elements, 73

Cut
configuration elements, 73

D
Delete
configuration elements, 75
Demo Script
description, 18
use, 21
Dialog Boxes, 185
Digital I/O
E-stop, 178
interlock, 181
Dimension Line Icon
placing, 63
Direction Icon
placing, 59
Diverge Node
configuration, 128
page description, 256
Downstream, 87
Downstream Gap Error Adjustment, 107
Drop-Downs, 186

E
Edit
Node Controller Configuration File, 38
Track Layout File, 33
Edit Configuration
Add To End, 74
Copy, 73
Cut, 73
Delete, 75
Insert After, 74
Insert Before, 74
Paste, 73
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F

Edit Layout
reposition, 43
symbol properties, 43
E-stop
configure, 177
edit, 178

Ethernet Motor Commissioning Tool, descrip-

tion, 17

Ethernet, node controller address, 21

EtherNet/IP
configuration, 78
European Number Formatting
configure, 72
hide, 72
show, 72

F
File Types, 17

G
Gaps
motor, 106
Gateway Node
configuration, 136
page description, 252
Getting Started, 18
Global Settings
configuration, 75
overview, 34
page description, 201
Global Settings Parameters, 201
Graphical Buttons, 187

H
Help, 199
High Level Controller, 15
HLC Control Group

page description, 215
Host Controller, 15

I

Icon
motor, 31
node, 31

Image Files
motor, 17
node controller, 17
Interlock
configure, 179
edit, 181

K

Keepout Area
configure, 110
property, 247

L

Layout Area

System Layout, 195
Layout Options

System Layout, 192
Layout Toolbar, 190
Layout, see Track Layout
Leg Icon

placing, 61

Load From Track Layout File, 33

M

MagneMover LITE
components, 15
motors, 101, 102
transport system, 13

Magnet Array
identification, 15

Magnet Array Type File, description, 17
magnet_array_type.xml, see Magnet Array Type

File
Manual
prerequisites, 9
related manuals, 11
Menu
configurator, 196
shortcut, 200
system layout, 190
Merge Node
configuration, 124
page description, 254
Merge-Diverge Node
configuration, 132
page description, 259
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Messages, 185
MICS File, description, 18
MICS motor data.xml, see MICS File
MMConfigTool.exe, see Configurator
Motor

default parameters, 91

define default parameters, 100

gaps, 106

Keepout Area, 247

overview, 34

page description, 220, 224

system components, 15
Motor Icons

overview, 31

placing, 48
Motor Image File, description, 17
Motor Type File, description, 17
motor_image.erf, see Motor Image File
motor_type.xml, see Motor Type File
Moving Path Node

configuring, 141

page description, 263

N
NC File Retrieval Tool, description, 17

NCHost TCP Interface Utility, description, 17
NCHost.exe, see NCHost TCP Interface Utility

Network, 15
New

Node Controller Configuration File, 36

Track Layout File, 31
Node Controller
define, 161
edit, 162
identification, 15
overview, 35
page description, 267
paths, 34
Node Controller Configuration File
about, 34
create, 36
create automatically, 20
create manually, 20
define, 69
description, 17
edit, 38
motors, 34

node controllers, 35
nodes, 35
open, 38
paths, 34
save, 36
Node Controller Console Interface, see Console
Interface
Node Controller Software Image File, descrip-
tion, 17
Node Controller Web Interface, see Web Inter-
face
Node Icon
overview, 31
placing, 52
Node Type
Diverge, 128
Gateway, 136
Merge, 124
Merge-Diverge, 132
Moving Path, 141
Overtravel, 138
Relay, 121
Simple, 119
Terminus, 122
node configuration.xml, see Node Controller
Configuration File
Nodes
create, 118
edit, 118
overview, 35
page description, 248
Notes, 9

O
Open XML Configuration, 38
Overtravel Node

configuring, 138

page description, 262

P

Pane
configuration properties, 184
configuration tree, 184
system layout, 184
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Q

Parameters
Advanced, 243
Control Loop, 241
EtherNet/IP Settings, 210
Global Settings, 201, 203
HLC Control Group Settings, 215
Keepout Areas, 247
Motor, 235
Node, 249
Diverge, 258
Gateway, 253
Merge, 255
Merge-Diverge, 261
Moving Path, 265
Overtravel, 263
Relay, 251
Simple, 250
Terminus, 252
Node Controller, 267
Path End Ownership List, 269
Paths, 218
Simulated Vehicle, 273
Single Vehicle Area, 272
Stations, 270
Vehicle, 227
Paste
configuration elements, 73
Paths
configuration, 88
downstream end, 87
edit, 89
overview, 34
page description, 217
stations, 165
upstream end, 87
view table, 86
zero point, 87
PDF, 66
Per Motor Control Loop Parameters
hide, 109
show, 109
PID, 240
PLC EtherNet/IP
page description, 208
Power Cables, 15
Power Supply, 15

Precision Locator Icon
placing, 59
Puck, see Vehicle

Q
QuickStick

motors, 102
QuickStick 100

transport system, 13
QuickStick HT

transport system, 13
QuickStick transport systems., 13

R

Relay Node
configuration, 121
page description, 251
Reposition Layout Symbols, 43
Restricted Parameters File
description, 18
restricted_parameters.xml, see Restricted Pa-
rameters File
Running the Configurator, 26

S

Safety Alert Types, 9

Save
Node Controller Configuration File, 39
Track Layout File, 32

Save As
Node Controller Configuration File, 37
Track Layout File, 31

Saving Files
Node Controller Configuration File, 36
Track Layout File, 31

Scope, see Virtual Scope

Short-cut keys, 18

Show Advanced Parameters, 199

Show Per Motor Control Loop Parameters, 109,
199

Show Simulated Vehicles, 199

Simple Node
configuration, 119
page description, 250
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Simulated Vehicle
create, 175
edit, 176
page description, 273
Single Vehicle Area
create, 171
edit, 172
page description, 271
Single Vehicle Areas
create, 170
create and edit, 169
edit, 172
show, 170
Software Requirements, 23
Software Types, 16
Station Insert Mode, 199
Stations
create, 166
edit, 167
page description, 270
paths, 165
show, 166
view, 168
Sync Box Icon
placing, 49
System Layout Pane, 29, 184, 189
System Type, 27

T

Terminus Node
configuration, 122
page description, 251
Text and Display Fields, 187
Text Files
Demo Script, 18
Track File, 18
Text Icon
placing, 64
Track File, overview, 18
Track Layout
add text, 64
automatic node placement, 54
Clear Path Indicators, 58
create BMP, 67

create Node Controller Configuration File,

55
create PDF, 66

dimensioning, 63

editing, 43

forward motion, 59

legs, 61

Motors, 48

node placement, 52

Precision Locator, 59

vehicles, 60
Track Layout File

about, 30

create, 31

define, 42

description, 18

edit, 33

open, 33

save, 31
track_file.mmtrk, see Track File
track layout.ndx, see Track Layout File
Transport System, software, 16
Type Files

magnet array, 17

motor, 17

U

U, see User Interface
Upstream, 87
User Interface
configuration properties pane, 189
configuration tree, 188
Configurator Menu Bar, 188, 196
description, 187
elements, 184
features, 185
Layout Menu Bar, 189
layout toolbar, 190
starting, 23, 26
system layout pane, 189
Utilities, 16

\%

Vehicle
aft length, 98
default parameters, 95, 99
fore length, 98
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Icon
placing, 60
linear, 95
port width, 99
rectangular, 98
starboard width, 98
Virtual Scope, description, 17

W

Walk the Paths, 57
Web Interface, description, 16

X
XML Files
Magnet Array Type File, 17
MICS File, 18
Motor Type File, 17
Node Controller Configuration File, 17
restricted parameters file, 18
Track Layout File, 18

Z
Zero Point, path, 87
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Rockwell Automation Support

Use these resources to access support information.

Find help with how-to videos, FAQs, chat, user forums, Knowledgebase, and product

i e . !
Technical Support Center notification updates. rok.auto/support
Local Technical Support Phone Numbers Locate the telephone number for your country. rok.auto/phonesupport
Technical Documentation Center E]u;ﬁhlaylsccess and download technical specifications, installation instructions, and user rok.auto/techdocs
Literature Library Find installation instructions, manuals, brochures, and technical data publications. rok.auto/literature
Product Compatibility and Download Center Download firmware, associated files (such as AOP, EDS, and DTM), and access product
(PCDC) release notes. rok.auto/pede

Documentation Feedback

Your comments help us serve your documentation needs better. If you have any suggestions on how to improve our content, complete the
form at rok.auto/docfeedback.

Waste Electrical and Electronic Equipment (WEEE)

At the end of life, this equipment should be collected separately from any unsorted municipal waste.

Rockwell Automation maintains current product environmental compliance information on its website at rok.auto/pec.

Allen-Bradley, ControlLogix, expanding human possibility, Kinetix, MagneMotion, MagneMover, MagneMover Lite, MM Lite, QuickStick, Rockwell Automation, and Sync IT are trademarks of Rockwell
Automation, Inc.

Microsoft and Windows are trademarks of Microsoft Corporation.
EtherNet/IP is a trademark of ODVA, Inc.
Trademarks not belonging to Rockwell Automation are property of their respective companies.
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Connect with us. 0 m ‘

rockwellautomation.com expanding human possibility®

AMERICAS: Rockwell Automation, 1201 South Second Street, Milwaukee, W153204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
EUROPE/MIDDLE EAST/AFRICA: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
ASIA PACIFIC: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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