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Introduction —- Why do we need Speed Matching?

 Prototype railroads operate long trains by:
 Adding more diesel locomotives

* Provides power needed to move train
at desired speed over track route to be J« ™
followed -

* This locomotive lash up is called a Consist

-Several locomotives being run together
as a single locomotive (MU)

*Prototype locomotives have equipment
to synchronize members of consist for
efficient aggregated tractive effort



Introduction - Why do we need Speed
Matching?

* N Scale model locomotives from /4

different manufacturers do not run at M KA
i MODEL RAILROAD CO., INC. ) TO

the same speed for the same throttle
setting
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* Different locomotive models from
the same manufacturer do not run at
the same speed for the same throttle
setting

* Thus, we cannot consist (MU)
locomotives of different
types/manufacturers as freely as
prototype railroads can.
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» Essentially we are limited to the

same locomotive models from the X
same manufacturer, e.g. 2 x Atlas BROADWAY
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DCC Speed Matching Theory
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Utilizing capabilities of DCC decoders in
two ways, we can speed match various
locomotives:

— 1stmethod....Use Vstart, Vmidpoint
and Vmaximum settings in decoder
Configuration Variables (CV).

* This is an easy way to get close,
especially with two locos of
same type and manufacture.

* Does require loco owner to be
familiar with CV tables &
settings for various decoders

* Does require loco owner to be
familiar with JMRI Decoder Pro

* May require some “tweaking”
» Close is often not good enough!



DCC Speed Matching Theory

Utilizing capabilities of DCC TR
: The look up table below shows the effects of different C'V values that
d e c Od e rs ' n two Ways 9 We C a n vou can program into CV29. CV values are shown in both decimal & hex.

. . The factory default value for CV29 is 06.
speed match various locomotives: CVValue [SpeedSieps) | Amalog | Normal | Zord
For C\V29 Speed Table Mode Direction | Digit
H ; Cony Of Travel | Adr
— 2" method...Use the 28-step Dec B
. o x00 | 000 |14 OFF Forward 2
x01 | 001 14 OFF Reverze 2
speed table built into most = BT SN Boree
DCC decoders x03 [ 003 | 287128 OFF T
x04 | 004 14 ON Forward 2
. . . x05 | 005 14 ON Reverse 2
— Using special Speed Matching =967 (W 20738 G| Feard [
Script with JMRI software and Nl e N e |
x12 | 018 [ 28/128 Speed Tbl | OFF Forward 2
the speed match layout +13 [ 010 [ 28138 Speed To1 | OFF | Fevene |2
x14 | 020 14 Speed Table ON Forward 2
5102 3 rers 2
— Allows for easy method of A e T s
. x17 | 023 28/128 Speed Tl | ON Reverse 2
setting the 28-step speed w0 Ton 14 OFF | Forwad |4
table to speed match our o BT O Fovad 3 %
x23 | 035 28/128 QFF Reverse 4
model locomotives so we have [ ON [ Forverd |3 m
same freedom as the x26 | 038 | 28/128 ON Forward | 4 JNVIRI
x27 | 039 28/128 ON Revers: 4
. . . ;30 048 14 Speed Table QFF I-'ox\v.e'tax; 4
p rototype ln Co n S l Stl ng x31 | 049 14 Speed Table OFF Reverse 4
. x32 | 050 [ 28/128 Speed Tbl | OFF Forward 4
x33 | 051 28/128 Speed Tl | OFF Revers: 4
|000m0tlves. :i 052 |14 Speedple'Zble ; ON rf;fff-ui 4
x35 | 053 14 Speed Table ON Reverse 4
x36 | 054 [ 28/128 Speed Tbl [ ON Forward -
x37 | 055 28/128 Speed Tbl | ON Reverse 4




DCC Speed Matching Theory

— The individual owner can choose the speeds in
which to match his/her locomotives.

— One suggestion for matching different
locomotives is provided in the table below for
diesel locomotives:

Diesel Locomotives
Type of Locomotive | Speed
Freight 1
Fazsenger [ 100 |
Swicher o)




DCC Speed Matching Theory

* Note: Check the maximum speeds of locomotives
in your roster to ensure the selected speed for
matching is within the capability of the locomotives
in the class.

— For example, do not choose 80 mph as the maximum
speed for your freight locomotives if some of them cannot
go that fast.

 Choosing a speed for matching steam locomotives
IS not as easy, as maximum speeds for steam
locomotives are almost totally dependent on their
wheel diameter, steaming capabilities and vintage.

— You may have to check prototype information to determine
the maximum prototype speed for the particular
locomotive.



DCC Speed Matching Operation

 The speed matching
script will
automatically build a
speed table for a
decoder using OPS
mode programming
and create a text file
on the computer
desktop for future
use.

USpeedMatch v1.7 - Notepad -

#rirst and foremost, this Speed matching script could not have been created without the help and previous work from the following people: (s
# Authors: Phil Klein, Version 2.14 copyright 2010

4 Thonas Stephens, Version SpeedTLSVS B Copyright Jan 2013

4

#Both of the gentlenen above have laid a great foundation for which I was able to build upon.

#This s not to take away from their work, only improve upon it by incorporating the above 2 scripts into 1 great speed matching script for all.

41 have taken the liberty to remove iteas that are no longer being used or I feel is not necessary.

4

Edit Format View Help

#This Script will automatically build a speed table for a decoder using OPS mode programming and create a text file on your desktop for future use.
§

# Sumnary of how it works:

4 User enters info about locosotive and decoder such as Loco Number, DCC Address, Scale, Brand of decoder, (V3 and (V4 desired,

direction to be tested, and Top speed desired on the input panel.

A throttle is created in JRI to run the locosotive

The locomotive is warmed up for a few laps (in both directions if diesel is selected)

The top speed of the locomotive is measured (in both directions for diesels)

Using the block detectors to measure tine, it adjusts the throttle until the appropriate speed is found for the speed step

7 Speed steps are measured; the rest are interpolated. The measured ones are 4, 8, 12, 16, 20,24, and 28

These are written to the decoder , a text file is created on your Windows PC desktop, and the locomotive is release from the throttle and the thrott

If something goes wrong and you need to start over; "Steal” it in another throttle and stop the locomotive,
Close the input panel,
Under the "Panels” tab, select "Thread Monitor™ and "Kill" the script. Or just close JMRT and reopen JMRI software.

Notes:
BEWF  Any adjustments should be made before running the script

TCS - May need to turn off BENF since it is not adjustable. A speed jusp may be present
and maybe very noticeable after the speedtable is created

Digitax -
(V57 default value 6 may prevent the loconotive from going below about 5 mph
setting this to 33 improves this, Or turn it off by setting it to zero. This Speed Matching script will set it to zero for )

NCE - some older N scale decoders will revert to 28 step mode instead of 128 step mode (this may happen in HO as well)

The locomotives speed should be approximately equivlent to what is displayed on a throttle if the maximum speed was set to 100,
(running by itself without a train)

# $Revision: 1,3 § revision of AutomatonExample distributed with JMRI

# from which this script has been developed.
#

§

#huthors: Phil Klein, Version 2,14 copyright 2010

# Thomas Stephens, Version SpeedTLSVS_B Copyright Jan 2013

§ Eric Bradford, Version Ultinatespeediatch v1.0, Copyright Version 1.0 Feb 2013




DCC Speed Matching Operation

* The user enters information
about the locomotive into the

“Speed Matching Table Input
Panel.” (shown below)

— Locomotive road number
— Decoder DCC address

— Type of Locomotive
(steam,diesel,etc.)

— Scale (defaults to “N”)

— Brand of Decoder (defaults to
“Digitrax”)

— Acceleration (CV3) and

deceleration (CV4) desired
(disabled while script is running)

— Direction to be tested (defaults to ==
“Forward”)

— Top speed desired.




DCC Speed Matching Operation

Connect the computer to
the Command Station
using a LocoBuffer or
PR3/4 with appropriate
cables and then turn it on

Allow the computer to
boot to its desktop.

Boot DecoderPro and run
the Speed Matching
script.

A throttle is created in
JMRI to run the
locomotive




DCC Speed Matching Operation

Do an OpSw #39 reset
of the Command Station
to ensure a clean
running command
station.

 Both the locomotive and
speed matching layout
must be in top shape to
ensure the best
possible speed match
results




DCC Speed Matching Operation

 Locomotive is placed at
Start location

 The locomotive is
warmed up for a few
laps around the layout
(in both directions if
diesel; in forward
direction only if steam)




DCC Speed Matching Operation

:! JMRI System console

2014-07-19 14:46:09,503 util.FileUtil path

* J M R' System ConSO|e preference: is C:\Documents and Settings\JimK\JMRI\ [main]
2014-07-19 14:46:09,503 util .FileUtil path profile:

is C:\Documents and Settings\JimK\JMRI\DecoderPro_3\ [main]
messages Seen 2014-07-19 14:46:09,513 util.FileUtil path settings:

is C:\Documents and Settings\JimK\JMRI\ [main]

°
2014-07-19 14:46:09,523 il.Fi i o
dur'“g Warm up C:\Documents and Setting:t\:;imiile[:l:ii] SR S
 The top speed of the
° ° Locomotive number 52 with DCC Address 52
|ocomot|ve IS ULtinateSpeedMatch v1.0 —-- EWB 2/18/2013

Top Speed is 80.0 MPH
N Scale

measured (in both

CV3 will be set to 0

CV4 will be set to 0

directions for Speed Matching Direction is set to Forward
diesels)

Warming up Locomotive

Copy to clipboard | Close ‘ Print Stack Traces ‘ v auto-scroll [ Always on top

-1’,,3!@!3" Aris?;;Matc;m:;Tabl M;;o;d;P:o;;lEnT “EJ]VI;II é;em console T}' unt}ﬁed -




DCC Speed Matching Operation

« The Speedometer
can be used to verify
speeds detected by / ~
the script | o bk

* You may notice a =
slight difference
between the script
speed and the
speedometer reading




DCC Speed Matching Operation

* Using the block
detectors to measure
time, the script adjusts
the throttle until the
appropriate speed is
found for the speed
step.

« Seven speed steps are
measured, and the rest
interpolated. The .
measured speed steps
are 4, 8,12, 16, 20, 24

a n d 2 8 7y Start _—mSDeed I\;lal:c_ﬁr;Tabl B ;Da::oderPro 3 Al'Elg..im = JMRT Sy?em console i :n;tledf.l‘;‘:aht

[Block 1]

Reverse Max Speed = 101.0 MPH

Decoder Brand Installed is TCS

Copy to clipboard ‘ Close | Print Stack Traces | v Auto-scroll T Always on top




DCC Speed Matching Operation

 The values determined
for the speed steps are
written to the decoder,
and a text file is created
on the computer
containing the speed
step values and other
appropriate information
for the decoder

« The locomotive is
released from the JMRI
throttle, and the throttle
is discarded




Folding Layout for Speed Matching

Circle of Kato Unitrack 19” radius (24 sections), divided into 8 electrical sections.

Folding layout dimensions 42” x 42”, folded 42” x 21”




Layout for Speed Matching

Circle of Kato Unitrack 19” radius (24 sections), divided into 12 electrical sections.

Layout dimensions 40.5” x 40.5”




Layout Wiring Detail

LocoN et

bz odbmr LocoKRet

[Threfilea, Bcoaiers

 BDL168 “Home Run”
wiring diagram
includes:

Mote: BOL168 Zone A Wiring
shown for clarity. Zones B, C,
and D are wired similarly.

Option LED {red)
F 10 LED {gresmn) [

'I IR TR H
0 z LS EAEEN I [ &
— LocoNet \\_ ooswen bl 1
® Option Switch o[ : :
r

— Power Supply
— Detection Sections

BDL168
Top View — ufs) ©s

— Zone wiring AR A I
« Full BDL168 install R o RERIE

Direct Homa Baaster (Digitras stan dend)

details available on
pdf

— Download from S e I
Digitrax web site

AL
DiCitrak

Dhataction Comeman

R i

Baoster Ground ta pin 11




Caution

 Use command station for programming with
the same voltage as the command station
which controls the layout.

— DCS100/200/210/240 = 12V (N), 14.5V (HO)
— DCS50/51/52 = 14.5V

— Difference is about 17%, results in different end
voltage for low-speed gearing (Atlas) and high-
speed gearing (Kato)

— Locos speed matching using a 14.5V command
station will probably not still be matched when
powered by a 12V command Station



Software
Speed Matching Script

Current version of the speed matching script is:
Ultimate _Speed Match _v2.0-2.py
Not yet tested with 4.99.x series of JMRI or JAVA 11.

On first use open the script in Notepad and read the enclosed
Instructions.

To obtain email at president@nrail.org; wallisim@att.net .
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