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My Goal: Show you how to get started
with JMRI & LCC

Installing JMRI and Java

Configuring LccPro

Using LccPro

Basic configuration of a node

The core idea of LCC: Events

Using events to throw a turnout
Connecting pushbuttons to throw a turnout
Adding that turnout to a JMRI control panel

Further questions and discussion
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Installing Java

Lots of information at https://imri.org/java

For Windows
winget install Microsoft.OpenJDK.21
For Linux
sudo apt install openjdk-21-jre
sudo dnf install java-21-openjdk
For Mac
https://www.azul.com/downloads/
https://www.azul.com/downloads/?version=java-21-lts&os=macos&package=jre#zulu

Download, open and install


https://jmri.org/java

Installing JMRI

e |ots of information at https://www.jmri.org/download/

JMRI 5.16 - Production release

Download:

ﬁ.‘#l e OS X/ macOS: https://github.com/IJMRI/JMRI/releases/download/v5.16/JMRI.5.16+R909e15189e.dimg
sha256: ca227f21aa7a8fc3460513b6aff8692055448c836af053b72642b5a2ff414078

e Windows: https://github.com/JMRI/IJMRI/releases/download/v5.16/JMRI1.5.16+R909e15189e.exe
sha256: 6274d4b2bd0a5c3714fd54b9f1146fa957a9d126dacecff63547410a39076a4b

e Linux: https://github.com/JMRI/JMRI/releases/download/v5.16/JMR1.5.16+R909e15189e.tgz
sha256: 934389791e36eb8c5fb1f3c0925b500c7f3ed9716bal051154bel1f38ef2dal04

Notes:
e For more information on the release contents, please see the release note.

e For Windows

Download .exe file and execute it

e For Mac and Linux

Download, open and copy to destination


https://www.jmri.org/download/
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JMRI

LccPro Wizard
Welcome to JMRI StartUp Wizard

Welcome to JMRI's LccPro

This little wizard will help to guide you through setting up LccPro for
the first time

< Back Cancel
QO O LccPro Wizard
Select Your System Connection
System manufacturer
AP LCC
System connection
( (none selected) \9
J M Rl Settings
\ext you need to configure
rour LCC connection.
lhen select the serial port
or enter in the IP address of
‘he device
< Back Next > Cancel

LccPro Wizard

Set the Default Language and Owner

Select your language
English o

Enter in the default owner for all your loco roster entries
If you are not part of group or club, where different peop
accessing DecoderPro, then you can leave this blank

Default Owner jake

 ————— e ——

JMRI

Jext you need to configure
rour LCC connection.

"hen select the serial port
ir enter in the IP address of
he device

< Back Cancel

LccPro Wizard

Select Your System Connection

System manufacturer

(none selected)

‘ CAN via TCH Tech CAN/USB adapter
System conng C

AN via GridConnect adapter
v CAN via LCC Buffer-USB

. CAN via SPROG DCC Ltd PI-LCC
ik CAN via SPROG DCC Ltd USB-LCC
CAN via GridConnect Network Interface
Serial p¢  CAN via Lawicell CANUSB (O
CAN Simulation

C
onnect AN via MERG CAN-RS or CAN-USB

Connection Name: LCC

Additional Connection Settings

Protocol settings

< Back Next > Cancel



JMRI

\ext you need to configure
rour LCC connection.

l'hen select the serial port
or enter in the IP address of
‘he device

LccPro Wizard

Select Your System Connection

System manufacturer
LCC

System connection
CAN via LCC Buffer-USB

Settings

Serial port: 1one selected)
cu.debug-console
Connection Prefixitty.debug-console

cu.Bluetooth-Incoming-Port

Connection Name}tty.Bluetooth—Incoming—Port

Additional Connection Settings

Protocol settings

- — r

JMRI

Jext you need to configure
rour LCC connection.

[hen select the serial port
r enter in the IP address of
he device

< Back Next >

LccPro Wizard

Select Your System Connection

System manufacturer
LCC

System connection
CAN via LCC Buffer-USB

Settings

Serial port: | cu.usbmodemCC57000CF1

Connection Prefix: M

Connection Name: LCC
Additional Connection Settings

Protocol settings

Cancel

< Back Next >

Cancel
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JMRI

Jext you need to configure
rour LCC connection.

[hen select the serial port
r enter in the IP address of
he device

LccPro Wizard

Select Your System Connection
System manufacturer

LCC

System connection
(none selected)

CAN Vic,, debug-console
. .debug-console
Lathih cu.Bluetooth-Incoming-Port
.Bluetooth-Incoming-Port
Serial port: cu.usbmodemCC57000CF

.usbmodemCCSOC
Connection Prefix: m

Connection Name: LCC
Additional Connection Settings

Protocol settings

< Back Next > Cancel

LccPro Wizard

Finish and Connect

Configuration is now all complete, press finish below to connect to
your system and start using LccPro If at any time you need to change
your settings, you can find the preference setting under the Edit Menu

< Back Finish

Cancel



LccPro

|| Q Event Table

Q Traffic Monitor l 0' STL Editor O Refresh 6 Print Table

a
[_sz rt CSV Hel
po p

Name ID
02.01.

02.01.57.00.04.5D

Manufacturer ~ Model Software Configure

12.FE.4A.25 JMRI

LccPro 5.16plus...

RR-CirKits, Inc. Tower-LCC rev-C7el Configure

Upgrade Backup

Upgrade Backup

Description

Manufacturer
Model

Hardware Version
Software Version

Name:
Description:
Node ID: 02.01.12.FE.4A.25

: JMRI

: LecPro

: My JMRI Railroad

: 5.16plus+jake+202607

[Supported Protocols:
Producer Consumer
SNII

Search Node Names:

Display Node Groups:

~ (All Groups)

LCC: using CAN via LCC Buffer-USB on cu.usbmodemCC57000CF1  Active

[ HON ) Configure RR-CirKits, Inc. - Tower-LCC (02.01.57.00.04.5D) * B
§ Identification

&> Segment: NODE ID |

& Segment: Node Power Monitor

§ Segment: Port 1/O

& Segment: Conditionals

& Segment: Track Receiver

§ Segment: Track Transmitter

@ Sensor/Turnout creation

Refresh All | Save Changes ~ Backup... ~ Restore... ~ More...




00 Configure RR-CirKits, Inc. - Tower-LCC (02.01.57.00.04.5D)

& Identification

2 segment: NODE ID
27 Your name and description for this node

~Node Name

Clinic Demo Node  Refresh  Write
~Node Description

|For use at NMRA 2026 | Refresh Write

& Segment: Node Power Monitor

% Segment: Port 1/O

§ Segment: Conditionals

& Segment: Track Receiver

} Segment: Track Transmitter

@ Sensor/Turnout creation

~ Refresh Al Save Changes ~ Backup... =~ Restore.. = More...

7
A

'. N ) Configure RR-CirKits, Inc. - Tower-LCC (02.01.57.00.04.5D)

} Identification

2% segment: NODE ID

27 Your name and description for this node
-Node Name /
Clinic Demo Node ~ Refresh  Write
~Node Description
For use at NMRA 2026 ~ Refresh Write

} Segment: Node Power Monitor

} Segment: Port 1/O

& Segment: Conditionals

} Segment: Track Receiver

} Segment: Track Transmitter

@ Sensor/Turnout creation

~ Refresh All Save Changes ~ Backup... =~ Restore.. More...

r
A




00 L o 00 LccPro

S~ S~ —, \
= N 'Q Event Tabl 'QT ffic Monit r& STL Editor | £ .. Refresh B Print Tabl Export CSV Hel
H '\Og Event Table '\OZ Traffic Monitor r@ STL Editor | - Refresh B Print Table | Export CSV Help H vent Tabie rafic Monitor ] Itor | & g neires LS Pt 2E

= — Name ID Manufacturer ~ Model Software Configure Upgrade Backup Description
Name D Manufacturer ~ Model Software Configure Upgrade Backup Description 02.01.12.FE.4A.25 JMRI LecPro 5.16plus
kZ.OI.IZ.FEAA.ZS JMRI LccPro 5.16plus... RARESRSSSRR S a .

Clinic Demo Node 02.01.57.00.04.5D  RR-CirKits, Inc. Tower-LCC rev-C7el Configure Upgrade Backup For use at NMRA 2026

Clinic De... 02.01.57.00.04.5D  RR-CirKits, Inc. Tower-LCC rev-C7el Configure  Upgrade Backup  For use at N...

R R G

AY | 4
" : < Name: ~Supported Protocols: 5 _
Name: ,'Sul?ported Protocols: |, Search Node Names: o Simple Protocol Subset Search Node Names:
S Simple Protocol Subset . . Description: e
: Datagram : .
> . Node ID: 02.01.57.00.04.5D Configuration
rode [D: 02.0%.57.00.04.50 g&zf;gc::aéf:sumer Manufacturer: RR-CirKits, Inc. g L D Display Node Groups: (All Groups)
Manufacturer: RR-CirKits, Inc. SNII Display Node Groups:  (All Groups) &) Vodel. T LCC'I éhll)l: play ps:
el: Tower-

Model: Tower-LCC :::'Dl Uparad Hardware Version: rev-D Firmware Upgrade
Hardware Version: rev-D e et .
Software Version: rev-C7el e

]\LCC: using CAN via LCC Buffer-USB on cu.usbmodemCC57000CF1  Active \!_CC: R P e M S e e e N




The core idea of LCC: Events
¥

Pushed Turn On> @
‘ Pushed
Event Event

Turn On> @ Turn On> @
AR
Turn Or> \}

Pushed
All O ;
Event n i Pushed Day
Turn On
Set On > Turn On > @ UL
Day ' Pushed Turn Off
Turn Off
: Night
A Btn 2 Dn | Turn On
Night i Pushed : Turn On
\'b Turn Off @
Turn Off
All Off i Pushed




¥ Segment: Port 1/0

Select Input/Output line.

_ Linel Line2 Line3 Line9

Lined4 LineS Lineb Line7 Line8

LinelO

Linell

Linel2

>

~Line Description

Refresh Write

~Output Function

None Refresh Write

~Receiving the configured Command (C) event(s) will drive or pulse the line:
Low (OV) Refresh Write

~Input Function

Normal Refresh Write

~The configured Indication (P) event(s) will be sent when the line is driven:
Low (OV) Refresh Write

~Delay
Delay time values for blinks, pulses, debounce.

| Intervall | Interval2

~Delay Time (1-60000)

0 Refresh Write

~Units

Milliseconds Refresh Write

~Retrigger

No Refresh Write

-Commands/Consumers

| Eventll Event2 Event3 Event4  Event5

Eventb

~Command
(C) When this event occurs

02.01.57.00.04.5D.00.00 More...

Refresh Write

Copy

Paste

Search_

~Action
the line state will be changed to

None

Refresh Write

~Actions /Producers

| Eventll Event2 Event3 Event4  Event5

Eventb

~Upon this action

Input On Refresh Write

~Indicator
(P) this event will be sent

02.01.57.00.04.5D.00.06 More...

Refresh Write

Paste

Search

Refresh All Save Changes

¥ Segment: Port 1/O

Select Input/Output line.

| Linel Line2 Line3 LineS

Lined4

Lineb Line7 Line8 Line9 LinelO Linell Linel2 | 4

~Line Description
Colton East TO

Refresh

Write

G

~QOutput Function

Steady ) Write

Refresh

<

Low (0V) Refresh Write

~Receiving the configured Command (C) event(s) will drive or pulse the line:

~Input Function

None

Write

Refresh

<

Low (0OV) Refresh Write

~The configured Indication (P) event(s) will be sent when the line is driven:

~Delay
Delay time values for blinks, pulses, debounce.

| Intervall Interval2

~Delay Time (1-60000)
0

Refresh Write

~Units

Milliseconds Refresh Write

~Retrigger

No Refresh Write

-Commands/Consumers

| Eventl | Event2

Event3 Event4 Event5 Eventt

~Command
(C) When this event occurs

02.01.57.00.04.5D.00.00

Refresh

Write More... Copy Paste Search

~Action
the line state will be changed to

None

Refresh

Write

~Actions /Producers

\ Eventl | Event2

Event3 Event4 EventS Eventb

~Upon this action

Input On Refresh

Write

~Indicator
(P) this event will be sent

02.01.57.00.04.5D.00.06

Refresh

Paste Search

Write More... Copy

~

Sensor/Turnout creation

Refresh All

Save Changes

V/—

Backup... Restore... More...




~Commands/Consumers - 3 ~Commands/Consumers

Eventl Event2 Event3 Event4 EventS Eventb Eventl Event2 Event3 Event4 Event5 Event6
\{ommand ~Command
(C) When this event occurs (C) When this event occurs
02.01.57.00.04.5D.00.00 Refresh Write More... Copy Paste Search 02.01.57.00.04.5D.00.01 ____Refresh Write More... Copy Paste Search
Co :
‘ -Action rAction— PasF:Z
the line state will be changed to the line state will
None Refresh Write OFf (Line Inact Insert well-known event » | T
Copy Numerical Event ID
Name This Event
~Actions /Producers ~Actions /Producers
Eventl Event2 Event3 Event4  EventS Eventb Eventl Event2 Event3 Event4  EventS Eventb
~Upon this action ~Upon this action
Input On ($] Refresh Write Input On Refresh Write
~Indicator ~Indicator
(P) this event will be sent (P) this event will be sent
02.01.57.00.04.5D.00.06 Refresh Write More... Copy Paste Search 02.01.57.00.04.5D.00.06 Refresh Write More... Copy Paste Search
~Commands /Consumers | 'O K ) LCC Monitor
Eventl Event2 Event3 Event4  Event5  Eventb S: 02.01.12.FE.4A.25 Producer/Consumer Event Report EventID:02.01.57.00.04.5D.00.01
-Command Src: JMRI - LccPro Name: Colton East Reversed
(C) When this event occurs
Colton East Reversed Refresh Write More... Copy Paste Search
~Action m-
the line state will be changed to Make Sensor
Off (Line Inactive) B  Refresh Write Insert well-known event -

Insert Clock event...

Insert DCC accessory decoder events ...
~Actions/Producers -

Ll o e Copy to clipboard | Clear screen | Freeze screen Show raw data Show timestamps Window always on top
~Upon this action
Input On B  Refresh Write Auto scroll
Indicat * Show Name for Node Event Name Event Uses
~Indicator
(P) this event will be sent Filter Bytes: Choose log file... Start logging Stop logging

02.01.57.00.04.5D.00.06 Refresh Write More... Copy Paste Search Add to Log




Select Input/Output line.

® 00 Configure Clinic Demo Node - For use at NMRA 2026 (02.01.57.00.04.5D)
¥ Line
4 LineS Line6 Line?7 Line8 Line9 LinelO Linell Linel2 Linel3 Lineld Linel5S Linel6 Select Input/Output line.
~Line Description 4 Line8 Line9 LinelO Linell (Colton East Button Normal) Linel2 (Colton East Button Reversed) Linel3 >
Colton East Button Normal Refresh Write * ~Line Description
i Output Function Colton East Button Reversed Refresh Write *
None & Refresh Write ~Output Function
: Receiving the configured Command (C) event(s) will drive or pulse the line: | none e Refresh Write
Low (OV) & Refresh Write ~Receiving the configured Command (C) event(s) will drive or pulse the line:
| T T Low OV & Refresh Write
Normal ($) Refresh Write ~Input Function
i The configured Indication (P) event(s) will be sent when the line is driven: | ST < Refresh wiite
Low (OV) & Refresh Write ~The configured Indication (P) event(s) will be sent when the line is driven:
| Delay Low (OV) & Refresh Write
Delay time values for blinks, pulses, debounce. -Delay
Intervall  Interval2 Delay time values for blinks, pulses, debounce.
-Delay Time (1-60000) Intervall  Interval2
0 Refresh Write ~Delay Time (1-60000)
| Units 0 Refresh Write
Milliseconds @)  Refresh Write ~Units
| Retrigger Milliseconds Refresh Write
No B Refresh Write ~Retrigger
No @)  Refresh Write
~Commands /Consumers |
Eventl Event2 Event3 Event4 Event5 Event6 ~Commands/Consumers
~-Command Eventl Event2 Event3 Event4 Event5 Eventb
(C) When this event occurs Command
02.01.57.00.04.5D.00.78 Refresh Write More... Copy Paste Search (C) When this event occurs
B 02.01.57.00.04.5D.00.84 Refresh Write More... Copy Paste Search
the line state will be changed to B
None (C) Refresh Write the line state will be changed to
None (C] Refresh Write
~Actions /Producers |
Eventl Event2 Event3 Event4 Event5 Eventb ~Actions /Producers
~-Upon this action Eventl Event2 Event3 Event4 Event5 Eventb
Input On ($) Refresh Write ~Upon this action
~Indicator Input On Refresh Write
(P) this event will be sent ~Indicator
02.01.57.00.04.5D.00.7E Refresh Write More... Copy Paste Search (P) this event will be sent
| Colton East Reversed ’ Refresh Write More... Copy Paste
Other uses of this Event ID:

'Clinic Demo Node.Port |/O.Line(1,Colton East TO).Commands/Consumers(2).Command

Search




900 Configure Clinic Demo Node - For use at NMRA 2026 (02.01.57.00.04.5D)

§ Identification

> segment: NODE ID

@ Segment: Node Power Monitor
§ Segment: Port 1/O

& Segment: Conditionals

@ Segment: Track Receiver

§ Segment: Track Transmitter

Q7 Sensor/Turnout creation

-User name

e

~Event Id for Active / Thrown

Copy Paste é
-~Event Id for Inactive / Closed
Co Paste
py < »
-
Make Sensor Make Turnout
Refresh All Save Changes Backup... Restore... More...

v

Select Input/Output line.
Linel (Colton East TO)  Line2  Line3  Line4d  LineS5  Line6  Line7  Line8 Line9  Linel0 P

~Line Description

Colton East TO Refresh Write

~Output Function
Steady Refresh Write

~Receiving the configured Command (C) event(s) will drive or pulse the line:
Low (0V) Refresh Write

~Input Function
None Refresh Write

-The configured Indication (P) event(s) will be sent when the line is driven:
Low (0V) Refresh Write

~Delay

Delay time values for blinks, pulses, debounce.
Intervall  Interval2

~Delay Time (1-60000)
0 Refresh Write

~Units
Milliseconds Refresh Write

~Retrigger
No Refresh Write

-Commands/Consumers ,

Eventl Event2 Event3 Event4d EventS Event6
-Command
(C) When this event occurs

Colton East Reversed Refresh Write More... | Copied ' Paste Search

Other uses of this Event ID:

Clinic Demo Node.Port |/0.Line(12,Colton East Button Reversed).Actions /Producers(l).Indicator
~Action
the line state will be changed to

Off (Line Inactive) Refresh Write

~Actions /Producers
~ Eventl Event2 Event3 Event4 EventS Eventb

~Upon this action
None Refresh Write
~Indicator
(P) this event will be sent
02.01.57.00.04.5D.00.06 Refresh Write More... Copy Paste Search

§ Segment: Conditionals

Q¥ Sensor/Turnout creation

-User name
Colton East
~Event Id for Active / Thrown —/‘
Copy Paste
~Event Id for Inactive / Closed
Colton East Normal Copy Paste
Make Sensor Make Turnout




@ LccPro File Edit Settings Actions LCC Window Help

PanelPro

L Open PanelPro Window LccPro
'(_) | Open DecoderPro Window | [_\ .
\g Event Tab P TL Editor v‘j Refresh 5 Print Table -I Export CSV @ Help

<5Y

- — Pro panelpro 5.16plus+jake+20260723T1428Z+R909e15189e2, part of the JMRI® project
Name ID Manufacturer ~ Model Software Configure Upgrade Backup Description https://jmri.org/PaneIPro
iPhone 17 02.02.04.0F.A4.3A Ardenwood.us  Full LecTools... 1.5.3 LccTools
02.01.12.FE.07.DB JMRI LccPro 5.16plus...

Clinic Demo Node [02.01.57.00.04.5D |RR-CirKits, Inc. |[Tower-LCC Configure ~ Upgrade  Backup [FYIMTETCTLENIHIN - LCC: using CAN via LCC Buffer-USB on cu.usbmodemCC57000CF1

Java version 11.0.29 (en)

| Help | Quit

o

LccPro File Edit Tools Roster Panels Scripting LCC Debug Window Help
L Programmers 4| _
Name: Clinic Demo Node :'Susl?porlte?’ P"t°t°€|°;53b . - S| [ I [ Tables > | | |
o imple Protocol Subse ‘ -
Description: For use at NMRA 2026 Datagram Throttles > | Sensors of the JMRI® projec
Node ID: 02.01.57.00.04.5D Configuration C ist Tool Light ac
onsist Too ights
Manufacturer: RR-CirKits, Inc. SPrNolcliucer BRI Display Node Groups:  (All Groups) | .g F1 E
Model: Tower-LCC col Clocks 7 Slignals = E
Hardware Version: rev-D Firmware Upgrade P L Reporters o
ower Contro
Software Version: rev-C7el ‘ Memory Variables
 Turnout Control
ILCC: using CAN via LCC Buffer-USB on cu.usbmodemCC57000CF1  Active | StringlOs
~ Light Control
Routes
- Speedometer
he % | Rniitec
900 Turnouts
-
. Al LCC Internal
Sensors R
Lights System Na... User Name =~ State Comment Inverted Locked
Signal Heads MT02.01... Colton East Closed Delete Edit
Signal Masts
Signal Groups
Signal Mast Logic
Reporters
Memory Variables
StringlOs
Routes
LRoutes
Logix
LogixNGs
LogixNG Modules Add... Show System-specific columns Automatic retry Show Feedback information Show Lock information
LogixNG Tables . .
LoqixNG Global Variab Show Turnout Speed details Show State Query actions




LccPro File Edit Tools Roster Panels Scripting LCC Debug Window Help

4

Control Panel Editor

Layout Editor

" New Pane! >
Show Panel >

Delete Panel...

Panel Editor ie JMRI® project
Switchboard Editor

PanelPro 5.16plus+ja
https://jmri.org/Pane

LCC: using CAN via LCC Buffer-USB on cu.usb

Java version 11.0.29 (en)

Help ~ Quit
b v
eoce > My Layout K
Turnout: © RH erf' Wye  Double X-over =~ RH X-over  LH X-over  SingleSlip  Double Slip ~ Name: Additional Name © Rotation: 0 2
Track: Level Crossing ~  Track Segment Turntable Traverser Mainline Dashed Block Name:: C  Highlight Block Sensor Name: - & Zoom: x1 Location: {x: 1371 ,y: 13 }

Track Nodes: ~ End Bumper Anchor Point Edge Connector Label: ~  Label Text ~ Memory - Global Variable -~ -~ Block Contents -~ -

~ MultiSensor... Change Icons... ~ Sensorlcon - - Output Indicator ©  SignalMastlcon - - Signal Head lcon - - " IconLabel  LogixNGlcon  Audiolcon -~ - Shape




@ LccPro File Options Tools Zoom Marker Dispatcher Window Help

LA v Edit Mode RE |
Turnout:  RH d ToolBar > er  LHX-over  Single Slip
Track:  Level Cr¢  Panel scrollbars > Traverser  Mainline  Dashe
Track Nodes: ~ Ei Show Icon tooltips > Br
- Show Help Bar in Edit Mode E-
~ MultiSensor... ) - Output Indicator
- v Allow Repositioning |
v Allow Layout Control
Use Direct Turnout Control
Enable antialiasing (Smoother lines)
Toggle Track labels in Edit mode #$T

Highlight Cursor Position

Edit Title...

Set Background Color...
Set Default Text Color...
Add

ToolBar Location Format
Grid Options

Track Options

SV vV vV Vv

Tiwrnant Nntiane

”

-. e ’ Colton Area &~

Turnout: RH ©LH  Wye  DoubleX-over  RHX-over  LHX-over  SingleSlip  Double Slip Name: ColtonEast B  Additio
Track:  Level Crossing ~  Track Segment Turntable Traverser Mainline Dashed Block Name:: C  Highlight Block Sensor Name: - &
Track Nodes: ~ End Bumper  Anchor Point ~ Edge Connector Label: Label Text " Memory - - Global Variable - -

~ MultiSensor... Change Icons... ~ Sensorlcon - -~ Output Indicator ©  SignalMastlcon - - Signal Head Icon - - ~lcon Label LogixNG Icon




Port Area




JMRI is not the only LCC game in town

| ccTools in the IOS and Mac app stores

Really handy to be able to use your phone while under the layout
 BowTies https://github.com/JohnSL/Bowties/releases

Cool approach to connecting up events & building functionality
 Model Railroad System

https.//www.deepsoft.com/home/products/modelrailroadsystem/



https://www.deepsoft.com/home/products/modelrailroadsystem/

Remaining LCC Clinics

 Most were earlier in the week unfortunately
e | CC User Group meeting - 7PM here in room 15

* |ntro to LCC - 2:30PM Saturday here in room 15

My contact info: Bob Jacobsen jacobsen@mac.com

These slides: https://jmri.org/NMRA2026.pdf



mailto:jacobsen@mac.com
https://jmri.org/NMRA2026.pdf

