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METHOD, SYSTEM, AND COMPUTER SOFTWARE CODE FOR AUTOMATED 

ESTABLISHMENT OF A DISTRIBUTED POWER TRAIN

This application claims priority based on U.S. Provisional Application 

No. 60/792,428 filed April 17, 2006, which is incorporated herein by reference.

FIELD OF THE INVENTION

The field of invention relates to distributed power operations of a train, and, more 

particularly, to a method, system, and computer software code for remotely setting up, 

linking and testing distributed power operations of a train.

BACKGROUND OF THE INVENTION

Trains with distributed power systems can be operated in different modes. One mode 

is where all locomotives in the train operate at the same notch command. For 

example, if a lead locomotive is commanding motoring at notch 8, N8, all units in the 

train will be commanded to generate motoring at N8 power. Another mode of 

operation is “independent” control. In this mode, locomotives or sets of locomotives 

distributed throughout the train can be operated at different motoring or braking 

powers. For example, as a train crests a mountaintop, the lead locomotives (on the 

down slope of mountain) may be placed in braking, while the locomotives in the 

middle or at the end of the train (on the up slope of mountain) may be in motoring. 

This is done to minimize tensile forces on the mechanical couplers that connect the 

railcars and locomotives.

When operating in distributed power, an operator, usually located in the lead 

locomotive, can control operating functions of remote locomotives in the remote 

consists via a control system, such as a distributed power control element. Thus when 

operating in distributed power, the operator can command each locomotive consist to 

operate at a different notch power level (or one consist could be in motoring and other 

could be in braking), or each individual locomotive in the locomotive consist operates 

at the same notch power.
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Currently, a train having locomotives that may operate in distributed power are set up 

manually, usually at a rail yard. Operators must physically enter each locomotive to enter 

data into the distributed power system aboard the locomotive to enable "linking" of the 

locomotives so that distributed power operations may commence. For example, suppose 

locomotives are included in a train where the locomotives may be facing different 

directions, meaning that some may be facing forward whereas others may be facing 

backward. The operator must physically enter each locomotive and select the direction the 

locomotive should motor. The operator must also initiate and attempt to complete the 

linking process prior to any unforeseen problems with equipment or systems in the train 

being detected. Train operators and owners may realize a financial savings and reduction 

in manpower from remotely setting up, linking and testing distributed power operations of 

a train.

BRIEF DESCRIPTION OF THE INVENTION

Exemplary embodiments of the invention are directed towards a system, method, and a 

computer software code for remotely establishing distributed power operations of a train. 

Towards this end, a system for establishing distributed power operations of a locomotive 

consist from a single location in a locomotive consist that has a lead locomotive and/or a 

remote locomotive with a distributed power system on each locomotive in the locomotive 

consist is disclosed. The system includes a communication network providing 

communications to and from at least one distributed power system, and a distributed power 

setup unit in communication with the distributed power system by way of the 

communication network. The distributed power setup unit has a processor, display, and/or 

an input device to allow a user to establish distributed power operations.

In one aspect there is provided a system for initiating distributed power operations of a rail 

vehicle consist, the system comprising:

a distributed power setup unit configured to communicate with a distributed power 

system on-board the rail vehicle consist, the distributed power system operably coupled 

with a communication interface on board the rail vehicle consist for controlling distributed 

power operations of a lead locomotive and a remote locomotive of the rail vehicle consist,
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the communication interface for communicating between the lead locomotive and the 

remote locomotive;

wherein the distributed power setup unit is further configured to generate signals 

for automatically and remotely establishing distributed power operations of the distributed 

power system between the lead locomotive and the remote locomotive.

In another aspect there is provided a system for initiating distributed power operations of a 

rail vehicle consist, the system comprising:

a communication interface on board the rail vehicle consist -’configured to 

communicate between a lead locomotive and at least one remote locomotive of the rail 

vehicle consist, wherein the lead locomotive and the at least one remote locomotive are 

spaced apart by at least one non-locomotive rail car;

a distributed power system on-board the rail vehicle consist and operably coupled 

with the communication interface for controlling distributed power operations of the lead 

locomotive and the at least one remote locomotive; and

a distributed power setup unit on-board the lead locomotive and in communication 

with the distributed power system, the distributed power setup unit configured to 

automatically and remotely establish distributed power operations of the distributed power 

system between the lead locomotive and the at least one remote locomotive.

In another exemplary embodiment a method is disclosed. The method is for autonomously 

establishing distributed power operations of a locomotive consist from a single location 

where the locomotive consist has a lead locomotive and/or a remote locomotive with a 

distributed power system on each locomotive. On step in the method include receiving 

data remotely from a distributed power system on a locomotive specific to the locomotive. 

Another involves sending data remotely to the

2A
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distributed power system on the locomotive pertaining to distributed power settings to 

configure the locomotive for distributed power operations. Another provides for 

confirming the locomotive is configured for distributed power operations.

In yet another exemplary embodiment, a computer software code is disclosed. The 

computer software code is for autonomously establishing distributed power operations 

of the locomotive consist from a single location that has a processor. The locomotive 

consist has a lead locomotive and/or a remote locomotive with a distributed power 

system on each locomotive and a processor connected to each distributed power 

system. The computer software code includes a computer software module for 

receiving data remotely from a distributed power system on a locomotive specific to 

the locomotive; A computer software module is also provided for sending data 

remotely to the processor connected to the distributed power system on the 

locomotive pertaining to distributed power settings to configure the locomotive for 

distributed power operations. Also included is a computer software module for 

confirming the locomotive is configured for distributed power operations.

BRIEF DESCRIPTION OF THE DRAWINGS

A more particular description of exemplary embodiments of the invention briefly 

described above will be rendered by reference to specific embodiments thereof that 

are illustrated in the appended drawings. Understanding that these drawings depict 

only typical embodiments of the invention and are not therefore to be considered to be 

limiting of its scope, exemplary embodiments of the invention will be described and 

explained with additional specificity and detail through the use of the accompanying 

drawings in which:

FIG. 1 depicts an exemplary embodiment of a system for remotely setting up, linking 

and testing distributed power operations of a train;

FIG. 2 depicts an exemplary embodiment of a setup unit; and

FIG. 3 depicts an exemplary embodiment of a flowchart of a method for remotely 

setting up, linking and testing distributed power operations of a train.

3
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DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to exemplary embodiments consistent with the 

invention, examples of which are illustrated in the accompanying drawings. 

Wherever possible, the same reference numerals used throughout the drawings refer 

to the same or like parts.

Exemplary embodiments of the invention solve the problems in the art by providing a 

system, method, and computer software code for determining and implementing an 

automated set-up of a distributed power train. Persons skilled in the art will recognize 

that an apparatus, such as a data processing system, including a CPU, memory, I/O, 

program storage, a connecting bus, and other appropriate components, could be 

programmed or otherwise designed to facilitate the practice of the method of the 

invention. Such a system would include appropriate program means for executing the 

method of the invention.

Also, an article of manufacture, such as a pre-recorded disk or other similar computer 

program product for use with a data processing system, could include a storage 

medium and program means recorded thereon for directing the data processing system 

to facilitate the practice of the method of the invention. Such apparatus and articles of 

manufacture also fall within the spirit and scope of the exemplary embodiments of the 

invention.

Broadly speaking, the technical effect provides for a method, system, and computer 

software code for automated set-up of a distributed power train. To facilitate an 

understanding of the exemplary embodiments of the invention, it is described 

hereinafter with reference to specific implementations thereof. Exemplary 

embodiments of the invention may use program modules that may include routines, 

programs, objects, components, data structures, etc. that perform particular tasks or 

implement particular abstract data types. For example, the software programs that 

underlie exemplary embodiments of the invention may be coded in different 

languages for use with different platforms.

4
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Though exemplary embodiments of the invention are disclosed below as operating 

with hand-held devices, those skilled in the art will appreciate that exemplary 

embodiments of the invention may be practiced with other computer system 

configurations, including multiprocessor systems, microprocessor-based or 

programmable consumer electronics, minicomputers, mainframe computers, and the 

like. Exemplary embodiments of the invention may also be practiced in distributed 

computing environments where tasks are performed by remote processing devices that 

are linked through a communications network. In a distributed computing 

environment, program modules may be located in both local and remote computer 

storage media including memory storage devices. These local and remote computing 

environments may be contained entirely within the locomotive, or adjacent 

locomotives in consist, or off-board in wayside or central offices where wireless 

communication is used.

Throughout this document the term locomotive consist is used. As used herein, a 

locomotive consist may be described as having one or more locomotives in 

succession, connected together so as to provide motoring and/or braking capability. 

The locomotives are connected together where no train cars are in between the 

locomotives. The train can have more than one consist in its composition. 

Specifically, there can be a lead consist, and more than one remote consists, such as 

midway in a line of cars and another remote consist at the end of the train. Each 

locomotive consist may have a first locomotive and trail locomotive(s). Though a 

locomotive consist is usually viewed as successive locomotives, those skilled in the 

art will readily recognize that a consist group of locomotives may also be recognized 

as a locomotive consist even when at least a car separates the locomotives, such as 

when the locomotive consist is configured for distributed power operation, wherein 

throttle and braking commands are relayed from the lead locomotive to the remote 

trains by a radio link or physical cable. Towards this end, the term locomotive consist 

should be not be considered a limiting factor when discussing multiple locomotives 

within the same train.

Referring now to the drawings, exemplary embodiments of the invention will be 

described. FIG. 1 depicts an exemplary embodiment of a system for remotely setting 
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up, linking and testing distributed power operations of a train. At a location, or 

remote location, such as away from a locomotive consist 5, such as in a tower 7, a 

distributed power setup unit 10 is provided for an operator to use. In another 

exemplary embodiment, an operator aboard a train, such as located in the lead 

locomotive 21 of the locomotive consist 5, may use the setup unit 10 to remotely 

setup the remote locomotives 22 in the locomotive consist 5 for distributed power 

operations.

FIG. 2 depicts an exemplary embodiment of a setup unit. The setup unit 10 has a 

computer, or processor, 12 with a display 14 and operator input device 15, such as but 

not limited to a mouse and/or a keyboard. As disclosed herein, the setup unit 10 may 

be a hand-held device. A first communication interface 18 is also connected to the 

setup unit 10. As further illustrated in FIG. 1, the first communication interface 18 is 

able to communicate with the distributed power system 20 on the locomotives 21, 22.

At the locomotive consist 5, a second communication interface 24 is provided to 

receive and send communications between itself and the first communication interface 

18 at the setup unit 10. Towards this end, the first communication interface 18 at the 

setup unit 10 is in communication with the distributed power system 20 wherein it can 

receive information from the distributed power system 20 and send commands to the 

distributed power system 20. Examples of the distributed power system include, but 

are not limited to Assignee’s LOCOTROL® Locomotive System Integration (LSI) 

Electronics, or System, and/or other systems/equipment that functions with the LSI 

system.

In an exemplary use of the invention, an operator may use the setup unit 10 to input 

such information as, but not limited to, road numbers of the lead locomotive 21 and 

all remote locomotives 22 within the locomotive consist 5 to be linked, the orientation 

of each locomotive 21, 22 within the locomotive consist 5 (i.e., whether the 

locomotive’s short hood or long hood is forward). By doing so, the locomotives will 

know which direction is forward since the locomotives 21, 22 may have either its 

respective short hood or long hood facing the direction the train shall motor.

6
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The setup unit 10 may transmit this information to each distributed locomotive 21, 22 

in the locomotive consist 5, or to the lead locomotive 21 which in turn would 

communicate with the remote locomotives 22. In one embodiment, the on-board 

distributed system 20 would only accept such data when the locomotives 21, 22 are 

not already linked. In another embodiment, the operator may override a prior link of 

the locomotives 21, 22 with new information.

The on-board distributed system 20 may accept the data and proceed with linking the 

locomotives 21, 22. The linking process could continue through completion of a train 

leakage test that confirms proper linking of the locomotives. The complete linking 

process could be completed without human intervention aboard any of the 

locomotives 21, 22 and prior to operators physically entering the train.

For example, with the LOCOTROL® LSI system, in an exemplary embodiment, 

information that may be provided on a display of the LSI system is also provided on a 

display on the setup unit 10. Based on how the LSI system functions, the remote 

locomotives in a locomotive consist are set up first. The lead locomotive 21 of the 

locomotive consist 5 is only set after all setups for the remote locomotives 22 are 

completed. The distributed power operations can also be shutdown using the 

exemplary embodiment of the invention. As discussed in more detail below with 

respects to FIG. 3, the lead distributed power locomotive 21 may report a status back 

to the setup unit 10, either confirming the linking process was successful or reporting 

a failure and identifying what step in the process detected the failure along with any 

information, or data, as to what could have caused the failure.

As further illustrated in FIG. 2, the setup unit may be accessible by other remote 

locations 30, such as a dispatch location and/or a repair depot. This remote location 

will know when the locomotive consist 5 is properly linked. If the linking process is 

not completed due to a failure, this information can also be forwarded.

In an exemplary embodiment connections between the setup unit 10 and the 

distributed power system 20 may be via radio and/or any other form of wireless 

communication. In another exemplary embodiment communication may take place

7
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via a wired connection. Communications between the setup unit 10 and the remote 

facility 7 may be via wireless communications and/or wired communications. For 

example, communications may occur using the Internet where dial-in-connections, 

cable modems, special high-speed IDSN lines, networks such as local area networks, 

wide area networks, etc. may be utilized. Furthermore when the setup unit 10 is used 

aboard the locomotive consist, such aboard the lead locomotive 21, the unit may be 

directly interfaced into the distributed power system 20 aboard the lead locomotive 

21.

In addition to the parts of the setup unit 10 disclosed above, the setup unit 10 may also 

have a mass storage device 32 and memory 33. Towards this end, in addition to 

performing the functions disclosed above, the setup unit 10 may also store 

information regarding linking processes completed wherein data about prior linking 

processes may be later communicated to a remote facility.

FIG. 3 depicts an exemplary embodiment of a flowchart of a method for remotely 

setting up, linking and testing distributed power operations of a train. As discussed 

above and illustrated in the flowchart 50, one step includes receiving data remotely 

from a distributed power system on a locomotive specific to the locomotive, step 52. 

The data is sent remotely to the distributed power system on the locomotive 

pertaining to distributed power settings to configure the locomotive for distributed 

power operations, step 54. A confirmation is made as to whether the locomotive is 

configured for distributed power operations, step 56. As discussed above, if the 

locomotive 21, 22 is already configured for distributed power operations the method 

may refused sent data, step 58. Additionally, data may be saved and/or transmitted 

regarding the establishment, or inability to establish distributed power operations, step 

60. As discussed above, the data may be sent back to the setup unit 10. If a failure 

occurs the data may include, but is not limited to, what step in the process detected the 

failure including data as to what could have caused the failure.

While the invention has been described with reference to an exemplary embodiment, 

it will be understood by those skilled in the art that various changes, omissions and/or 

additions may be made and equivalents may be substituted for elements thereof

8
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without departing from the spirit and scope of the invention. In addition, many 

modifications may be made to adapt a particular situation or material to the teachings of 

the invention without departing from the scope thereof. Therefore, it is intended that the 

invention not be limited to the particular embodiment disclosed as the best mode 

contemplated for carrying out this invention, but that the invention will include all 

embodiments falling within the scope of the appended claims. Moreover, unless 

specifically stated any use of the terms first, second, etc. do not denote any order or 

importance, but rather the terms first, second, etc. are used to distinguish one element from 

another.

Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", and variations such as "comprises" and "comprising", will 

be understood to imply the inclusion of a stated integer or step or group of integers or steps 

but not the exclusion of any other integer or step or group of integers or steps.

The reference in this specification to any prior publication (or information derived from it), 

or to any matter which is known, is not, and should not be taken as an acknowledgment or 

admission or any form of suggestion that that prior publication (or information derived 

from it) or known matter forms part of the common general knowledge in the field of 

endeavour to which this specification relates.

9
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The claims defining the present invention are as follows:

1. A system for initiating distributed power operations of a rail vehicle consist, the 

system comprising:

a distributed power setup unit configured to communicate with a distributed power 

system on-board the rail vehicle consist, the distributed power system operably coupled 

with a communication interface on board the rail vehicle consist for controlling distributed 

power operations of a lead locomotive and a remote locomotive of the rail vehicle consist, 

the communication interface for communicating between the lead locomotive and the 

remote locomotive;

wherein the distributed power setup unit is further configured to generate signals 

for automatically and remotely establishing distributed power operations of the distributed 

power system between the lead locomotive and the remote locomotive.

2. The system of claim 1 wherein the distributed power setup unit is located at a 

location on the rail vehicle consist or a location remote from the rail vehicle consist.

3. The system of claim 1 further comprising an operator input device, and wherein a 

type of information is inputted to the operator input device and communicated between the 

distributed power setup unit and the distributed power system, said information being at 

least one of locomotive orientation or road numbers of each locomotive.

4. The system of claim 3 wherein the operator input device is a hand-held device.

5. The system of claim 1 wherein the distributed power setup unit is only in 

communication with the distributed power system on the lead locomotive.

6. The system of claim 5 wherein the distributed power system is located on each of 

the lead locomotive and the remote locomotive, and the lead locomotive is in 

communication with the distributed power system on the remote locomotive and relays 

commands from the distributed power setup unit to the distributed power system on the 

remote locomotive.

10
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7. The system of claim 1 further comprising a processor connected to the distributed 

power system to process commands from the distributed power setup unit.

8. The system of claim 1 wherein the distributed power setup unit further comprises a 

mass storage device and memory to retain information regarding establishing distributed 

power operations.

9. The system of claim 1 wherein upon establishing distributed power operations, the 

lead locomotive and the remote locomotive operate at the same notch power level.

10. The system of claim 1 wherein the distributed power system on the lead locomotive 

is configured to transmit a status signal to the distributed power setup unit after the 

establishing of the distributed power operations for the at least one of the lead locomotive 

or the remote locomotive, said status signal to confirm that the establishing of the 

distributed power operations for the at least one of the lead locomotive or the remote 

locomotive was successful or to report that the establishing of distributed power operations 

for the at least one of the lead locomotive or the remote locomotive was not successful.

11. The system of claim 1 wherein the distributed power setup unit is positioned on the 

rail vehicle consist, and is in communication with a remote facility, to communicate a 

status of the establishing of the distributed power operations between the at least one of the 

lead locomotive or the remote locomotive to the remote facility.

12. A system for initiating distributed power operations of a rail vehicle consist, the 

system comprising:

a communication interface on board the rail vehicle consist configured to 

communicate between a lead locomotive and at least one remote locomotive of the rail 

vehicle consist, wherein the lead locomotive and the at least one remote locomotive are 

spaced apart by at least one non-locomotive rail car;

a distributed power system on-board the rail vehicle consist and operably coupled

with the communication interface for controlling distributed power operations of the lead

locomotive and the at least one remote locomotive; and

a distributed power setup unit on-board the lead locomotive and in communication 
11
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with the distributed power system, the distributed power setup unit configured to 

automatically and remotely establish distributed power operations of the distributed power 

system between the lead locomotive and the at least one remote locomotive.

13. The system of claim 12 further comprising an operator input device, and wherein a 

type of information is inputted to the operator input device and communicated between the 

distributed power setup unit and the distributed power system, said information being at 

least one of locomotive orientation or road numbers of each locomotive.

14. The system of claim 12 wherein the distributed power setup unit is only in 

communication with the distributed power system on the lead locomotive.

15. The system of claim 12 wherein the distributed power system is located on each of 

the lead locomotive and the at least one remote locomotive, and the lead locomotive is in 

communication with the distributed power system on the at least one remote locomotive 

and relays commands from the distributed power setup unit to the distributed power system 

on the at least one remote locomotive.

16. The system of claim 12 further comprising a processor connected to the distributed 

power system to process commands from the distributed power setup unit.

17. The system of claim 12 wherein the distributed power setup unit further comprises 

a mass storage device and memory to retain information regarding establishing distributed 

power operations.

18. The system of claim 12 wherein the distributed power system on the lead 

locomotive is configured to transmit a status signal to the distributed power setup unit after 

the establishing of the distributed power operations for the at least one of the lead 

locomotive or the at least one remote locomotive, said status signal to confirm that the 

establishing of the distributed power operations for the at least one of the lead locomotive 

or the at least one remote locomotive was successful or to report that the establishing of 

distributed power operations for the at least one of the lead locomotive or the at least one 

remote locomotive was not successful.
12
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19. The system of claim 12 wherein the distributed power setup unit is configured to 

communicate a status of the establishing of the distributed power operations between the at 

least one of the lead locomotive or the at least one remote locomotive to a remote facility.

20. A system for initiating distributed power operations of a rail vehicle consist, 

substantially as hereinbefore described with reference to the accompanying figures.

13
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