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JMRI Panel Tutorial — Part 1 R. Bucklew 04/02/12

There are several parts of the JMRI program. Decoder Pro, Decoder Pro3 and Operations are covered in other
material. This tutorial will come in three parts and cover the Panel Editor and the Layout Editor. It does not
cover the similar Control Panel Editor.

Completing the tutorial will show you how to construct two simple panels in JMRI as shown on the cover page.
| hope it will give you an understanding of the basic concepts so you can move on and construct a larger panel
for your own layout.

Background

| have been using the Panel Pro feature of JMRI since 2003. | first discovered Nick Kulp’s early CTC panel and
then learning much more from Dick Bronson’s clinics, both on line and in person. Today the Quaker Valley
Railroad uses NCE equipment to control trains and turnout accessory decoders and a standalone LocoNet with
no command station for block detection and signaling.

To support a JMRI clinic of my own at the 2006 NMRA National Convention in Philadelphia, | constructed a
small (42”x72"”) demo layout as shown in Fic 1.

Fic 1 - Demo Lavout
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The layout used NCE hardware, as shown in Fic 2, for block detection and turnout control, but it is not

necessary to construct any layout to complete this tutorial. We will use the simulator feature of JMRI so no
layout or hardware is needed at all.

Fic 2 — Test Lavout HARDWARE
NCE Switch-IT, HankscraFT switcH moTor, AU auxiuiary iNpuT UNIT, BD20 BLOCK DETECTORS

There are many ways to accomplish the construction of the panels shown. And no tutorial can cover them all.
This tutorial will show you one way and then turn you loose to explore other features of JMRI on your own.
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Layout Editor

The Layout Editor allows you to construct a diagram, which logically places the elements of your layout. In this
tutorial, we will place track, turnouts and text to represent the demo layout. This figure also shows signals
which will be added in Part 3 of the tutorial. The finished layout panel is shown in Fic 3.

Fic 3 — Demo Lavourt Epitor

4 JMRITUTORIAL LAYOUT PANEL
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Layout Editor allows JMRI users to create animated schematics of a model railroad layout. The Layout Editor
differs from Panel Editor in several ways, including:

++ Layout Editor uses a drawn track schematic, instead of the icon-based schematic used by Panel Editor
++ Layout Editor captures the full connectivity of blocks and signaling automatically as the layout
schematic is constructed. This is useful with advanced JMRI tools like Robot Throttle and Automated
Dispatcher

Layout Editor supports new JMRI animation features and tools.

X/
£ %4

Layout Editor is similar to Panel Editor in many ways, including:

+»+ Both build on the same JMRI configuration items, such ® as, turnouts, sensors, and signal heads.
+* Both use the same icons for panel items other than the ® track schematic.
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The Layout Editor can be used to construct more complex plans as shown in Fic 4 and Fic 8.

Fic 4 — SampLe Lavout Epitor

RAILROAD NAME
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Panel Editor

The Panel Editor allows you to construct many different looking panels because it is constructed of computer
graphics (icons). A large number of icons are downloaded when you install JIMRI, but you can create and add
your own as needed. Graphics can be created with simple programs like Paint or more sophisticated programs
like GIMP. (Also a free download from the sourceforge.net web site)

We are going to use Panel Editor in part 2 of this tutorial to construct a US&S CTC panel used by many
railroads in the 1940s through the 1990s. For more information on these panels, see the description at the
end of Part 2 and 3 of this Tutorial series. The finished panel will look that as shown in Fic 5.

Fic 5 — FinisHED Demo CTC panEL

! MR Dema Panel
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The Quaker Valley Railroad uses two CTC panels on a touch monitor for Dispatcher control. These are used

along with a Layout Editor panel to insure that all signaling logic is working before the hardware signals are
installed on the layout as shown in Fic 6, Fic 7 anp Fic 8.

Fic 6 — Quaker VaLLey CTC PaneL
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Fic 7 — Quaker VaLLey Conrait Lines CTC PaneL
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Getting Started

To begin, down load and install JMRI software version 2.12 or newer on your PC or Mac. When you first open
JMRI it asks you to set your preferences. Select the NCE Simulators shown in Fic 9.

Fic 9 ScreeN sHOT — PREFERENCES

| nect {,ﬁﬁ_r___ﬂ,rl
| |Defaults -

| |File Locations
| |start Up

| |Di=play

| |Meszages .
g [Roster | System connection:
| [Throttie
WiThrottle
MiniServer

Setfings:
| Connection Prefix

?Cnnne:lim Hame

[] Disable Connection

pdep DecoderPro212, par of the JMRT project
hitpaiimri.org/DecoderPro

MNCE: using Simulator on (none}
Locohdet using LocoMet Simulater on (nane)

Java version 1.6.0_20 (en_US)
r_;mmmu__wmgranunmngm Programmear. l
| Operations Mode (Main Track) Programmer |

| Hew || ouit |

If you already have JMRI installed and are using other hardware, just add a NCE Simulator to your preferences.
If you are using NCE, change it to Simulator so not to interfere with your railroad. Please remember your COM
connections and software level so you can set it back. | have created a second JMRI icon on my desktop,
which starts both a NCE and LocoNet simulator. This is useful when developing a panel away from the layout
and no hardware is available.

Create a directory on your computer to store your panels and any special graphics you need. | suggest
C:\JMRI_Panels\. Download the two gif files from the Quaker Valley web site at
http://quaker-valley.com/CTC/IMRI Panel Tutorial.html to this directory on your computer. We'll use them

in Part 2 of the tutorial.

JMRI Panel Tutorial — Part 1 Page 8 of 25 Revision 1.1



JMRI Panel Tutorial — Part 1 R. Bucklew 04/02/12

JMRI Tables

JMRI uses various defined tables to define the real and imagined hardware for the railroad. The demo layout
has 4 turnouts, 6 detected blocks (sensors), 4 calculated blocks (sensors) and an undetected siding. Later we
will add 12 signals. It also uses Logix defined in tables to control the actions desired from the panel. We'll
deal with each of these tables as needed. Before we start panel development, we will define the turnouts and
block sensors needed by the demo layout.

Turnout Table

The Turnout Table can include turnouts connected to hardware on your layout and internal turnouts used to
represent parts of your panel. I'm also using the internal turnout as shown on the Layout Editor panel to
represent a manually thrown turnout not connected to any DCC hardware. JMRI uses ITxxx to denote internal
turnouts and NTxxx to denote NCE controlled turnouts. LocoNet and Digitrax users would use LTxxx and other
hardware is available as described on the JMRI web site. For this Tutorial, we will use the NCE designation
NTxxX.

Open the JMRI program and view the Main Panel as shown in Fic 10.

Fic 10 — Main JMRI panEL

File Ed;t Tools  Roster Panels HNCE LocoNet Dehu:g Window  Help

Decoder DecoderPro 2.12, part of the JMRI project
Pro http:ijmri.orgiDecoderPro

NCE: using Simulator on (none)
LocoNet using LocoNet Simulator on (none)

RI™ | Javaversion 1.6.0_20 (en_US)
Service Mode (Programming Track) Programmer

Operations Mode (Main Track) Programmer

dicln gult
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From the main screen, select Tools, Tables, Turnouts as shown in Fic 11.

Fic 11 — Sececting TurnouT TaBLE

“| Throttles

Consisting Tool ...
Clocks

Power Control ...
Tummout Control ...
Simple Signal Logic
Sensor Groups...
Speedometer ...
Light Control ...
Dispatcher...

Send DCC packet ...

USS CTC Tools

4

Operations

¥

LRoutes

Logix

Occupancy Blocks
Blocks

Sections

Transits

Audio

Id Tags

(none)
Simulator on (none)

E_ll 5)

mer
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Press the ADD button and enter the first turnout as shown in Fic 12. Note that when entering the turnout, you

select the type NCE, Digitrax or Internal and enter only the number. JMRI will enter them in the table with the
correct prefix.

Fic 12 — FIRST TURNOUT ENTERED

i

File View Aromaton Speeds Windaw telp
n A [ NCE | LocoMet | internal |

i | Imeded [ Locked

B Add Mew Turnout

Window.tielp "
hﬂnnilﬁ:E Ly_lﬂm:ld arange

ardware Address 1 iNumber to Add |
1 e amme: Tumou 1

| ok |

[
2] Show fesdback information  [C] Show bock infermation [ Automatic retry’ L1 Show Tumout Speed Datails
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Continue to add turnouts NT2, NT3, NT4 and IT5. Your complete turnout table should look like that shown in

Fic 13.

Fic 13 — Five TURNOUTS ENTERED

It[‘_[ HCEW[ “Locolet | miemmal |

N Suste.

User Hame

cmid

Comment

s

[Turnou 5

Umkerwn

§|Nr1

Turmnaud 1

Unknown

{2
| Stgmod Mast Logid

[Tumout 2

ERkx man,

_Turnu:lm

Unknown

glrm. .
Hnira

=

[¥]

Sensor Table

[L] Shew feedback information ] Show leck infarmation  [] Aulsmate ratry

[ St Turaoun Speed Detals

The Sensor Table can include sensors connected to hardware on your layout like block detectors, push buttons
or toggle switches. It also is used for internal sensors used to represent parts of your panel. JMRI uses ISxxx
to denote internal sensors and NSxxx to denote NCE monitored sensors. LocoNet and Digitrax users would
use LSxxx and other hardware is available as described on the JMRI web site. For this Tutorial, we will use the
internal sensors ISxxx and NCE designation NSxxx.

For this tutorial, we are going to use internal sensors to denote block occupancy. These sensors will be
controlled by Logix that monitor the hardware block detector sensors, adding a delay to eliminate flicker

caused by dirty track.
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1. From the main screen, select, Tools, Tables, Sensors as shown In Fic 14

Fic 14 — SececTing Sensor TasLE

LocoNet Debug Window Help
erPro 2.12, part of the JMRI project

Turnout Controd ...
Simple Signal Logic
Sensor Groups...
Speedometer ...
Light Controd ...
Dispatcher...

Send DCC packet ...

USS CTC Tools

Operations

Memory Variables
Routes

LRoutes

Logix

Occupancy Blocks
Blocks

Sections

Transits

Audio

Id Tags

{none)

Simulator on (none)

n_us)
3
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2. Press the ADD button and enter the first internal sensor 1IS801 as shown in Fic 15. Note that when
entering the sensor, you select the type NCE, Digitrax or Internal and enter only the number. JMRI will
enter them in the table with the correct prefix.

Fic 15 — FIRST INTERNAL SENSOR ENTERED

B Add New Sensor
System internal | =] Addarange, L L

Hardware Address 301 |Murnber o Add |
User HamesBLOCK 504

[] Show Sensor Debounce Information
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3. Continue to add sensors IS802 through 1S806.

4. Add four additional sensors 1S901 through 1S904. Your complete sensor table should look as shown in
Fic 16

Fic 16 — TEN SENSORS ENTERED

- ey

= iy, Usar Mame
JISCLOC

fiss01  |pLock a0t
:Emuz BLOCK BO2

Signal Mast Logsd
fi=803  |BLOCKED3

iss0s  [mLocKens
isa0s  [BLoCK s0s
fisa0s  |BLOCK B0B
'-EIS*.KH . IMTERL{CK 1

H0DODDDEDB(0|n

e

{is902  |nTERLOCK 2
{is003  |nTERLOCK 2
{ie20s  |mrERLOCK 4

i

[] Show Sengor Debounce nformation

The selection of these sensor numbers is rather arbitrary for internal sensors. However the hardware sensor
numbers will be dictated by the settings of your block detector boards. Internal sensors 1IS901-1S904 will be
used to denote occupancy over the four turnouts. You may add block current detectors or infra-red detectors
on your own layout. For this simple demo, we will create virtual sensors.
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Layout Editor Development

We are ready to start development of the first panel using Layout Editor.

1. From the main screen, select, Panels, New Panels, Layout Editor as shown In Fic 17

Fic 17 — starminG Lavout Epitor

Load Panels...
Store Panels...
Show History

1 LocoMet Simulator on (none)

Show Panel

¥

Run Schpt...
Thread Monitor
Script Output
Script Entry

6.0 20 (en_US)

ck) Programmer

R. Bucklew 04/02/12

2. The panel is shown in edit mode. Check the boxes for “Show Grid in Edit Mode” and “Snap to Grid

when Adding” as shown in Fic 18.

Fic 18 — Lavout EpiTOR OPTIONS

. s

| preETET———

| """ # Edit Mode

' ¥ Allow Repositioning
| EMLB]'MICMW

' ¥ Allow Turnout Animation
# Show Help Bar in Edit Mods

NS0r... | Change lcons... ] [L] Sensor lcon r... '''''''

Tumout: Name| | Type FIRH [JLH []wW¥E
Block: Hame | Bccnwmrieﬂﬂrf Track: [l Level(

Track Modes: [ | End Bumper [] AnchorPoint  Labels: []TmLm[

] Signal Head |

¥ Spap to Grid when Adding

5 Snap to Grid when Maving

Show scrollbars L]

Show loon toollips E

1 Show Tornout Circles

L Enable antialiasing {Smoother lines)

Hew Title...

Add Background Image...

Set Background Color ¥

Add Fast Clock

Add Turntable

Add Reporter Label...

Save Location and Sire

Set Track Width..

Sat Defauit Track Color

Set Default Text Colar »
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3.

4.

Start by adding the first turnout. Enter NT1 in the box “Turnout Name” and place a check in the LH left
hand turnout box. Hold the shift key and click on the panel.

Right click on the turnout and drag it to position as shown in Fic 19 and Fic 20. We will construct the
panel within a space of 3 by 6 grid blocks. Resize the window frame to outline these blocks.

Fic 19 — TurnouUT PLACEMENT ON Lavout EDITOR PANEL

SR

WTi=Tumouts  LAYOUTEDITOR e Ay

File Options Tools Zoom Marker Window Help
Location -x: 502 y: 125  Turnout: Hame [NT1 Type [ |RH LH [ |WYE
Block: Name Occupancy Sensor | Track: [ | Level Crossing

Track Nodes: [ | End Bumper [ | Anchor Point Labels: [ ] TextLabel

[] Multi-sensor... | Change lcons... [ ] Sensorlcon

el
i

il

L g i
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Continue to add the remaining three NT turnouts to the panel, making sure to note they are left or right
handed. NT2 is the lower left, NT3 is the lower right and NT4 is placed upper right. Right click and Rotate NT1
and NT2 180 degrees and move them as needed. Right click and remove if you make a mistake. Also add the
internal Turnout IT5 for the hand thrown siding. When you are done, your panel should look as shown in Fic
21.

Fic 21 — Lavout EDpiTor witH 5 TURNOUTS IN PLACE

Location -x: 330 y:125 Tumout Name |15 | Type [JRH [¥]1H [JWYE [ Double Xover

Block: Name Occupancy Sensor !:l Track: [_] Level Crossing

Track Hodes: [] End Bumper [ ] Anchor Point Labels: [ ] TextLabel

[C] Multi-sensor... Change lcons... I [C] sensor lcon [C] signal Head lcon

n add an item, check item type, enter needed data, then, with shift down, click on panel - except Track Segmu
ladd a Track Segment, with shift down press mouse on one connection point and drag to another connection po
To move an item, drag it with the right mouse button. To show its popup menu, right-click on it

Notice that when you first place the turnout, it may be in an unknown state. Clicking on it will make it go
Closed and Thrown. (JMRI terminology — you may consider them Normal and Reverse) If you open the
Turnout Table, you will see that the turnout in the table and the turnout on the panel are linked. If you had a
connection to a real layout, the turnout on the railroad would throw as well.
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Adding Track

Notice that the three ends of the turnout have a red square attached. These are open nodes waiting to be
attached to track segments. Let’s start by placing a mainline track between the top two turnouts.

1. Check the box Mainline and Track Segment box. Hold the shift key and click on the panel at the red
anchor point on the first turnout. While holding the shift key, drag the track to the opposite turnout.
When you see a cross hair, release the shift key. The track segment is added and both anchor points
turn green, denoting they are complete.

2. Add straight segments of track at the bottom of the layout as well. Your panel should look as shown in
Fic 22. (Fic 22 omitted — refer to Fic 23)

3. Click on the anchor point box and shift click to add an anchor point in the middle of the left side of the
layout as shown in Fic 23.

Fic 23 — ADDING STRAIGHT TRACK SEGMENTS TO LavouT Epitor

File Options Tools Zoom Marker Window  Help

Location -3c 322 y: 123

BlockeMame | | OccupancySensor| | Track: []LevelCrossing [] Track Segment []Dashed [ Mainiine
Track Nodes: [|EndBumper [JAnchorPoint Labels: [JTextlabel [ | []Memoryiabed | |

[] Multisensor._. [lsensorbcon | |  [SignaiHeadicon | |  [] Signal Masticon

T T

e 2

- -

il [
To add an item, check item type, enter needed data, then, with shilt down, cick on panel - except Track Segment.
To add a Track Segment. with shift down press mouse on one connection point and drag to another connection point.
To move an item, drag it with the right mouse button. To show its popap menu, right-click on it

4. Click back on track segment and shift click to drag track between the left turnouts and the new anchor
point.

5. Right click the circle in the middle of the track segment and Change to Circle. You may have to flip the
angle if it is wrong. You can drag the circle center to get a nice radius fit. You can also move the
anchor point. Notice the anchor point is still red waiting for a second track segment.
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6. Add the second track segment and make it a circle (arc) too. Your panel should look as shown in Fic 24

and FiG 25.
Fic 24 — ADDING CIRCLE TRACK SEGMENTS TO Lavout Epitor
File Options Tools Foom Marker Window  Help
Location -x: 88y 84 Tumout Il.nnu'l]rpe LIRH [JLH [IWYE [] DoubleXover [L] RHXover 0 LHXover
Block: Name Ocmmhnmr | Track: []LevetCrossing [ Track Segment  [] Dashed 1] Mamkne

[ Sensor icon [ Signal Head fcon | L] Signat Mast icon

| i
i coa

Mainline Track
Mo Block Set
=<f={ Mt Hidden

Lime [

| e

i 0
i 10 5

1
1

To add an item, check iem fype, enter neaded data, then, with shift down, click on panel - except Track Segment.
To add a Track Segment, with shift down press mouse on one connection point and drag to another connection polat.
To move an fem, drag it with the right mouse button. To show it popup menw, Boht-click on it

Fic 25 — ADDING CIRCLE TRACK SEGMENTS TO Lavout Epitor

Fiie: Options  Tools Fowm Marker Window Help:

Location . B2 w302 Tumout Mame|Ts | Type LIRH [ILH [IWYE [l DoubleXover ] RH Xover [] LH Xover

Block: Mame Docupancy Sensor | Track: []LevedCrossing [¥] Track Seg (M [l W

Y

fesdniet !

Styie - Sobt
Mainling Track
B Mo Black St < =
Mot Hiddan

Edit
B L] I

1 Changs To § ck item type, enter necded data, Mmsﬂbmndckonpm-cm'{m:k Segmant.
‘hutmﬂtaﬁl‘tdm eSS MOUSE 0N one connaction polnt and drag 1o ancther connaction point.
To move an ttem, drag It with the nght mouse batton. Te show (ts popup menu, falt-click on it

+]
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On the right side, we are going to add a single semi circular track segment between the turnouts.

1. Check the box Mainline and Track Segment box. Hold the shift key and click on the panel at the red
anchor point on the upper right side turnout. While holding the shift key, drag the track to the lower
right side turnout. When you see a cross hair, release the shift key. The track segment is added and
both anchor points turn green, denoting they are complete.

2. Right click the circle in the middle of the new track segment and Change to Circle. You may have to flip

the angle if it is wrong. You can right click and drag the circle center to get a nice radius fit.

Click the box for an End Bumper anchor point and shift click to add it in the center of the loop.

4. Uncheck the Mainline box and add a straight segment of track between this anchor and the siding
turnout. Note the bumper anchor turns green with just one segment. Your panel should look as shown
in Fic 26

w

FiG 26 — ADDING MORE TRACK SEGMENTS

File Options Tools Zoom Marker Window Help

Location - x: 500 1 174 Turnout Mame |ITS Type [JRH [JLH [JWYE [ ]Double¥ower [ ]RHXover [ ] LH Xover

Track Nodes: []End Bamper []Anchor Point  Labels: [ TextLabel f | [ Memory Label

L] Multi-sensor... [lsensoricon | | [ signaiHeadicon | [ Signal Mast lcon
7 L S v
1
)
£ e
A =
A e
N :
=== i e
? -

{] e I I
To add an fem, check item type, enter needed data, then, with shift down, click on panel - except Track Segment.
To add a Track Segment, with shift down press mouse on one connection peint and drag to another connection point. ﬂ
To move an item, drag it with the right mouse Dutton, To Show itS popup meny, rght-click on it

1. Uncheck the box Mainline and check the Track Segment box. Hold the shift key and click on the upper
left turnout to add the passing siding. While holding the shift key, drag the track to the lower left side
turnout. When you see a cross hair, release the shift key. The track segment is added and both anchor
points turn green, denoting they are complete.

2. Right click the circle in the middle of the new track segment and Change to Circle. You may have to
carefully select the new track segment, as it is right on top of the circle centers for earlier added track
segments. You can use the zoom feature to better see the difference between the circles. You may
have to flip the angle if it is wrong. You can drag the circle center to get a nice radius fit. Note the
siding track is thinner than the mainline track.
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3. We’ll do something different on the right. Add Anchor points and straight track segments as shown in

Fic 27
Fic 27 — CompLeteD LavouT EDITOR PANEL IN EDIT MODE

i e

File Options Tools Zoom Marker Window

Location -x: 375 ¥ 138 Turnout: umElrs Type (i [:rL_H [Iwye [ Doubse Xover [ |RHXover [_]LH Xover _
Block: Hame OcCupancy Sensor | Track []LevelCrossing [v] Track Segment [ Dashed [ ] Mainiine
Track Nodes: [ | EndBumper [ | Anchor Point  Labels: EiTanLam;E [] Mamory Label

-

-

i

el |
To add an (tem, chack flem type, enter needed dnb,man.m_ﬂ shift down, click ¢n paned - except Track Segment.

Toadd a Track Segment, with shift down press mouse on one connection point and drag to ancther connection point.
To move an item, drag it with the right mouse button. To show (i popup menu, right-click on

4. Let’s give the panel a title — Click on the Text Label box and type “LAYOUT EDITOR” in the wide box to
the right. Shift click to place it on the panel. Right click to set Font size and color. Right click to drag it
to position.

Add the text for Weston and Eastville to your panel

Now give the finished panel a name. Click on the menu Options, select New Title and enter a name.

o 0
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7. Click on the menu Options, turn off the edit mode. Your panel should look as shown in Fic 28.

Fic 28 — CompLeTED LAavouT EDITOR PANEL VIEWED OUT OF EDIT MODE

.iw_ o s s -.'E:_
= . —

il File Options Tools Zoom Marker Window Help

LAYOUT EDITOR

G

We’'ll come back later and create blocks and add sensors and signals to the Layout Editor panel. But you could
already control turnouts with the right DCC hardware and JMRI. Before you save your panel, select Options
from the menu and Save Location and Size. With this set, your Layout panel will open in the same place and
size each time.

JMRI Panel Tutorial — Part 1 Page 23 of 25 Revision 1.1



JMRI Panel Tutorial — Part 1 R. Bucklew 04/02/12
SAVE your work!

1. From the main JMRI screen, select Panels, Store Panels as shown in Fic 29.

Fic 29

| File Edit Tools Roster NCE LocoMet Debug Window Heip |

12, part of the JMRI project
DecoderPro

mulator on (none)
Show History ) LocoMet Simulator on (none)

St e AL J6.0_20 {en_US)
Run Script...

Thicud Monitor | EEINREE I

ScriptOutput | Programmer_ |

s []

2. Navigate to the JMRI Panel Tutorial directory we created earlier as shown in Fic 30.
3. Store the panel with a name like “JMRI Layout Panel”. Click the Store Panels button.

Fic 30

Store Panels... i

Save In: JMRI Panel Tutorial

[ omRi (" = Recovery ()
i &} DVD RW Drive (E:) —

£3 Removable Disk (G:)
Metwork =|
7 Libraries
=1 Homegroup
9 RHB

4] |

File Name:  LJMRI Layout Panel.xml
Files of Type: XML files

The saved file will have an xml file extension and can be viewed with a simple text editor like WordPad. Don’t
change the file with an editor unless you know what you are doing! Leave this layout panel open while we
work on the second CTC panel with the panel editor. Move it to the side if you like. Wherever it is located
when the xml file is stored is where it will be when the panel is loaded from JMRI. The xml file contains the
sensor, turnout and Logix tables, as well as the Layout and Panel information. All of the information needed is
in one place. Save your work frequently and give it a new name periodically so you can go back to working
panel(s) if you get way off track ;-)
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This completes Part 1 of the Panel Tutorial covering the Layout Editor. Open up Part 2 to delve into the Panel
Editor and create a US&S CTC panel.

Special thanks to Dan Foltz for improving the format of the tutorial.

If you have a question for me, contact me via email at bob@qguaker-valley.com

Bob Bucklew
Quaker Valley Railroad
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