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54y METHOD OF DETERMINING CAR POSITION

(57) L' invention est constitué¢e par un systeme et une
methode servant a déterminer la position de chacun des
wagons d’un train. Le framn est constitu¢ d’une
locomotive, d’au moins une conduite et d’au moins un
wagon. La locomotive contient un ordinateur. Chaque
conduite contient une ligne d’alimentation servant a
fournir I’énergie a I'ordinateur et a chacun des wagons.
Le systeme comprend 1’ordinateur tel que programme,
un dispositif de calcul mcorpore a chaque wagon et
chaque conduite 1interconnectant 1’ordinateur au
dispositif de calcul incorporé a chaque wagon. Chaque
dispositif de calcul contient un code d’identification

l*l Industrie Canada  Industry Canada

(57) A system and method for determining the position
of each railroad vehicle within a tramm consist 1s
disclosed. The train consist includes a locomotive, at
least one trainline and at least one railroad vehicle. The
locomotive has a computer. The at least one trainline has
a power line for supplying power to the computer and
to each railroad vehicle. The system includes the
computer as programmed, a vehicle computing device
incorporated into each railroad vehicle, and the at least
one trainline interconnecting the computer with each
vehicle computing device. Each vehicle computing
device contains a unique identification code. Each
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particulier et peut transmettre un signal €lectrique sur la
ligne d’alimentation et recevoir un signal ¢lectrique de
cette meéme ligne. Par I'intermédiaire de son programme,
"ordinateur commande séquenticllement chacun des
dispositifs de calcul en utilisant les codes d’1dentification
pour transmettre le signal ¢lectrique. Chaque fois que
I’ordinateur transmet un signal a 1'un des dispositifs de
calcul, tous les autres dispositifs de calcul qui se trouvent
entre la locomotive et le dispositif de calcul auquel le
signal €lectrique a €té transmis detectent ce méme signal.
Tous ces autres dispositifs de calcul qui ont détecte le
signal ¢lectrique informent 1’ordinateur, via chacune des
conduites, qu’ils ont détecte le signal €lectrique. Apres
avolr transmis des signaux ¢lectriques a tous les
dispositifs de calcul installes dans les wagons et avoir
recu d’eux des accuses de reception, ['ordinateur
détermine automatiquement la position de chaque wagon
par rapport aux autres dans le train.
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vehicle computing device can apply to and sense from
the power line an electrical signal. The computer via the
program commands sequentially each vehicle computing
device, via the identification codes, to so apply the
clectrical signal. Each time the computer so commands
one of the vehicle computing devices, all of the other
vehicle computing devices located between the
locomotive and the vehicle computing device which
applied the electrical signal sense the electrical signal.
All of the other vehicle computing devices that sensed
the electrical signal then respond to the computer, via the
at least one tramnline, that the electrical signal was
sensed. The computer, after having commanded all of the
vehicle computing devices and having received the
responses therefrom, automatically determined the
position of each railroad vehicle relative to all other
railroad vehicles within the train consist.
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ABSTRACT
A system and method for determining the position of each
railroad vehicle within a train consist is disclosed. The
train consist includes a locomotive, at least one trainline and
at least one railroad vehicle. The locomotive has a computer.
The at least one trainline has a power line for supplying power
to the computer and to each railroad vehicle. The system
ilncludes the computer as programmed, a vehicle computing device
incorporated into each railroad vehicle, and the at least one
trainline interconnecting the computer with each vehicle
computing device. Each wvehicle computing device contains a
unique identification code. Each vehicle computing device can
apply to and sense from the power line an electrical signal.
The computer via the program commands sequentially each vehicle
computing device, via the identification codes, to so apply the
electrical signal. Each time the computer so commands one of
the vehicle computing devices, all of the other wvehicle
computing devices located between the locomotive and the
vehicle computing device which applied the electrical signal
sense the electrical signal. 211 of the other wvehicle
computing devices that sensed the electrical signal then
respond to the computer, via the at least one trainline, that
the electrical signal was sensed. The computer, after having
commanded all of the vehicle computing devices and having
received the responses therefrom, automatically determines the
position of each railroad vehicle relative to all other

railroad vehicles within the train consist.
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METHOD OF DETERMINING CAR POSITION
FIELD OF THE INVENTION

The present invention generally relates to a
procedure for determining the position of railroad cars within
a train consist and, more particularly, is concerned with a
system and a method for automatically determining the position
of railroad cars within a train consist without the need for
intervention by a train operator.

BACKGROUND OF THE INVENTION

Since the advent of solid state electronics,
manufacturers of railroad transportation technology have sought
to convert locomotive control systems from conventional
mechanical apparatus to more modern electronic componentry.
Part of the rationale for preferring electronic systems over
their mechanical counterparts involves factors that one
typically associates with computerization. Faster control of
critical systems and elimination of bulky mechanical hardware
to decrease weight and increase avallable space are two such

factors. Reliability and greater operational efficiency are

prime examples of two other such factors. Market forces
including the need to keep up with business competitors are
also important factors for companies engaged in the development
of such computerized locomotive control systems.

Electronic locomotive control systems of wvarying
sophistication and complexity have been developed in recent
vears. The electronics within these control systems perform
the basic functions requisite to the control of a locomotive
more efficiently than the old mechanical relay based systems of

years past. Computerized Jlocomotive control systems now
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control engine propulsion, dynamic braking and pneumatic
braking to name a few such functions. These electronic control
systems may also be interconnected with other systems such as
wheel s8lip and slide detection circuitry. Such features
further enhance the performance of railroad locomotives and
make such computerized systems even more attractive to
customers of railroad equipment manufacturers.

These advances in railroad transportation technology
have served to accelerate further the drive toward gleaning
more and more utility from such computer controlled systems.
The customers of railroad equipment manufacturers such as
freight and passenger transit services expect electronic
locomotive control systems that perform an ever increasing
number of tasks and that do so automatically. Customers often
specifically request that certain functions, previously
performed manually, be automated by either modifving existing
computer systems or employing new function specific electronic
hardware or a combination of both. Automatically determining
position of a rail vehicle within a train consist is one such
function that may be implemented using either entirely new
equipment or a combination of new and existing equipment via
the present system and method.

A train consist routinely stops frequently during
transport to add and remove railroad cars so as to pick-up and
deliver various goods for shipment. A train operator therefore
has to maneuver the train consist alongside siding railroad
tracks to allow coupling and uncoupling of railrocad cars as
other railroad cars are added and removed. Quite often the

train operator also has to position particular railrocad cars
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adjacent railside platforms to allow loading or unloading of
goods intended for shipment on specially equipped railroad
cars. For train consists of moderate to long length,
especially freight trains which often extend a mile or more in
length, it proves quite a tedious and time consuming task to
determine the exact location of a particular railroad car
within the train consist.

The present invention, however, automatically and
quickly informs the train operator of the exact order of
vehicles within the train consist. The present system saves
time and labor that otherwise would be expended in pinpointing
the position of a particular railroad car via other more time
consuming ways of ascertaining railroad car position. The
present system also eliminates the possibility of error in
determining railroad car position as compared to using a human
to determine same. Though perhaps a luxury on train consists
of wery short length, on moderate to long train consists,
egpecially those long freight trains, the present system
constitutes an advance over previous practice.

The present system and method may be realized in part
by taking advantage of certain components commonly found on
today’s more modern train consists. A typical train consist
includes at least one locomotive, one or more rall vehicles and
a plurality of trainlines. The trainlines include both
pneumatic and electrical lines generally running from a head of
train locomotive to a last rail vehicle in the train and
connecting to air brakes and electrical devices, respectively,
in each rail wvehicle situated therebetween. Specifically, in

a locomotive, the pneumatic trainlines include an actuating
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pipe, a main reservolir equalizing (MER) plpe, and an
independent application and release (IAR) pipe. Within a
locomotive  consist (i.e., two oY  Imore locomotives

interconnected to haul heavy loads), each of the MER, actuating

and IAR pipes respectively interconnect with the MER, actuating
and IAR pipes of the other locomotives. The pneumatic
trainlines also include a brake pipe. The brake pipe consists
of a series of pipe lengths one of which secured to the
underside of each rail vehicle and interconnected to another
such pipe length via a flexible coupler situated between each
rail vehicle. The brake pipe is thus one long continuous pipe
running from the head of train locomotive to the last rail
vehicle.

Sometimes referred to in the singular as a trainline
or a trainline cable, the electrical trainlines (i.e., wires)
include. a power line and a return line which, along with other

electrical lines, are contained within a protective conduit or

cable. As with the brake pipe, the electrical trainlines
actually constitute a series of individual conduits one of
which usually secured to the underside of each rail vehicle and
interconnected via a connector situated between each rail

vehicle. The power line supplies power from the head of train

locomotive to each of the railroad vehicles within the train
consist. The return line likewilise supplies a path for
completing electrical circuits supplied by the power line. For
the sake of clarity, the reader is advised that hereinafter all
references to the term “"trainline" denote "electrical
trainline” and not ‘“"pneumatic trainline" unless otherwise

specifically noted.
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The head of train locomotive is typically equipped
with one or more computerized systems, a cab keyboard for
accessing at least one of such preexisting computerized
systems, and a cab display for monitoring train operation. One
example of such preexisting computerized systems is
Westinghouse Air Brake Company’s (WABCO) EPIC® Computer
Controlled Brake Equipment. The EPIC® Brake Control Equipment
controls the operation of the brakes for all the railroad
vehicles within a train consist. Ancther example of such
preexisting computerized systems is WABCO’s Cab Integration
Equipment which, simply stated, controls the overall operation
of a train consist.

The present system and method may be implemented
using either componentry dedicated solely to the present
invention or a combination of new and existing equipment such
as the locomotive computer and the trainlines alluded to above.
The latter alternative is a preferred means for carrying out
the present invention, though the former alternative 1s equally
efficacious. This will become apparent from the following
detailed description and claims.

SUMMARY OF THE INVENTION

In a presently preferred embodiment, the present
invention provides a system for determining position of a
railroad car within a train consist. The train consist
includes a locomotive, at least one trainline and at least one
railroad car. The locomotive has a computer means for
controlling operation of the locomotive and the trainline has
a power line for supplying power to the computer means and to

each of the vehicles within the train consist. The system

5



2181867

includes: the computer means operating according to a
programming means; a vehicle computing means, incorporated
within each railroad car, to which 1is assigned a unique
identification code; and at least one of the trainlines
interconnecting the computer means with each of the wvehicle
computing means. The vehicle computing means is used to apply
an electrical signal to the power 1line and to sense the
electrical signal applied to the power line by another one of
the vehicle computing means. Using the identification codes,
the computer means 1s used to command sequentially each of the

vehicle computing means to apply the electrical signal to the

power line. Each time the computer means so commands one of
the wvehicle computing means, each of all the other wvehicle
computing means located between the locomotive and the vehicle
computing means that applied the electrical signal senses the
electrical signal. Those other vehicle computing means located
between the locomotive and that railroad car then each respond
to the computer means, via at least one of the trainlines, with
an indication that the electrical signal was sensed. In this
manner, the computer means learns the position of the railroad
car containing the vehicle computing means that so applied the
electrical signal relative to those containing the wvehicle
computing means that responded to the electrical signal. The
computer means, after having commanded all of the wvehicle
computing means and having received the responses therefrom,
automatically determines the position of each railroad car
relative to the positions of all the other railroad cars within

the train consist.
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The present invention further provides a method for
determining position of a railroad car within a train consist.
The train consist includes a locomotive, at least one trainline
and at least one railroad car. The locomotive has a computer
means for controlling operation of the locomotive and the
trainline has a power line for supplying power to the computer

means and to each of the vehicles within the train consist.

Fach vehicle within the train consist has a vehicle computing
circuit that contains a unique identification code. The method
includes the steps of supplying the computer means with all of
the identification codes assigned to the vehicle computing
circuits via at Jleast one trainline; and commanding
sequentially, through the computer means, each vehicle
computing circuit, via its assigned identification code, to
apply an electrical signal to such power line wherein the
electrical signal is recognizable by all of the vehicle
computing circuits. The method also includes the step of
sensing the electrical signal and responding to the computer
means with an indication that the electrical signal was sensed.
Specifically, after each vehicle computing circuit has applled
the electrical signal to the power line, for all other vehicle
computing circuits located between the locomotive and the
vehicle computing circuit which applied the electrical signal,
the electrical signal is sensed. For those other vehicle
computing circuits so located, the computer means, via at least
one trainline, receives a response indicating that the
electrical signal was sensed. The railroad car locating method

additionally includes the step of repeating, in order, the

commanding step and the sensing and responding step until all
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the vehicle computing circuits have applied the electrical
signal to such power line and responded appropriately to the
computer means. The method next includes the step of
determining automatically via the computer means, after the
computer means has so commanded all of the vehicle computing
circuits and has received the responses therefrom, the position
of each railroad car relative to the positions of all other
. railroad cars within the train consist.
OBJECTS OF THE INVENTION

It is, therefore, a primary object of the present
invention to provide a system and method for automatically
determining the position of vehicles within a train consist
without the need for intervention by a train operator.

Another object of the present invention is to provide
a system and method for automatically determining the position
of vehicles within a train consist wherein a locomotive
computer using unique identification codes, one of which 1is
contained within a vehicle computing device incorporated into
each such vehicle, establishes the position of all such
vehicles within such train consist.

Yet another object of the present invention 1is to
provide a system and method for automatically determining the
position of vehicles within a train consist wherein a
locomotive computer, interconnected to a vehicle computing
device - incorporated into each such vehicle, establishes
automatically or at the direction of a train operator the
position of all such vehicles within such train consist even

though either the order of such vehicles within such train
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consist may have been changed or other vehicles may have been
added to or removed from such train consist or both.

Still another object of the present invention is to
provide, on a train consist having a locomotive computer and a
plurality of trainlines, a system and method for automatically
determining the position of vehicles within such train consist
wherein the system and method may be implemented using either
componentry dedicated solely to the present invention or a
combination of new and existing equipment such as the
locomotive computer and the trainlines.

A further object of the present invention is to
provide a system and method for automatically determining the
position of wvehicles within a train consist wherein a
locomotive computer and a vehicle computing device incorporated
into each such vehicle communicate over a single trainline to
establish the position of all such vehicles within such train
consist.

In addition to the objects and advantages of the
present invention set forth above, various other objects and
advantages of the present railroad car position system and
method will become more readily apparent to those persons who
are skilled in the railrocad control equipment art from the
detailed description of the invention, particularly, when such
description is taken in conjunction with the attached
drawing(s) and with the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic block diagram of a train

consist equipped with a system for automatically determining

the position of railroad cars within such train consist wherein
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the system includes a computer situated within a locomotive of
such train consist:; a vehicle computing device incorporated
into each such railroad car; and at least one trainline
interconnecting the computer with each of the vehicle computing
devices.

Figure 2 is a more detailed schematic diagram of the
vehicle computing device including a microprocessor; a load
applying device; a load sensing device; and a diode according
to the present invention along with unspecified circuitry
representing electronics commonly found on such rajlroad cars
and unrelated to the present invention.

Figure 3 is a flow chart outline of a method for
automatically determining the position of railroad cars within
gsuch train consist.

DETAILED DESCRIPTION OF THE INVENTION

Before presenting a more detalled description of the
present railroad car position locating system and method, for
the sake of clarity and understanding of the invention, the
reader is advised that identical components having identical
functions in each of the accompanying drawings have been marked
with the same reference numerals throughout both Figures
illustrated herein.

Figures 1 and 2 illustrate the essential details of
a presently preferred embodiment of the present invention.
Specifically, Figure 1 illustrates a train consist, generally
designated 1, equipped with a system, generally designated 50,
for automatically determining the position of railroad cars 3
within such train consist 1. The system 50 includes: a

computer means 20 operating according to a programming means
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(not shown) preferably situated within a locomotive 2 of such
train consist 1; a vehicle computing means 51 incorporated
within each such railroad car 3 and containing a unique
identification code: and at least one of a plurality of
trainlines 10 interconnecting the computer means 20 with each
of the vehicle computing means 5la-5lc.

The trainlines 10 of such train consist 1 include a
plurality of wires running from such head of train locomotive
2 to a last railroad car 3c in such train consist 1. Examples
of such trainlines 10 include, among others, a power line 11
and a return line 12. Each vehicle computing means 51 connects
to such power line 11 and a suitable electrical return such as
return line 12. Each vehicle computing means 5la-5lc can both
apply an electrical signal to such power line 11 and sense when
another vehicle computing means 5lc~5la has applied the
electrical signal to such power line 11. Each vehicle
computing means 5la-5lc is assigned a unigue identification
code thereby also identifying the particular railroad car in
which it is installed.

The computer means 20 of the present invention may
take any one of several forms. As computerized systems are
standard equipment on many of today’s locomotives, a
preexisting computerized system such as the WABCO EPIC®
Computer Controlled Brake System may serve as the computer
means 20 of the present system. Alternatively, a separate
computer device dedicated solely to the present invention may
serve as the computer means 20. Though space and weight
factors among others favor choosing the former alternative, one

skilled in the locomotive computer art would have the requisite
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competence to make and use the present invention no matter
which alternative was selected as the computer means 20.

The present railroad car position determining system
50 can be thought of having three phases of operation. The
first phase, involving the computer means 20 initially
receiving the identification codes from the vehicle computing
means 5la-51c, can be referred to as tile query phase. The
second phase, involving the computer means 20 commanding each
of the vehicle computing means 5la-5lc to apply the electrical
signal to such power line 11, can be referred to as the data
collection phase. The third phase, involving the computer
means 20 calculating the position of such railroad cars 3
within such train consist 1, can be referred to as the locating
phase.

Referring still to Figure 1, each of vehicle
computing means 5la-5lc supplies its identification code to the
computer means 20 during the query phase of operation. The
query phase may occur either automatically or manually. The
query phase may occur automatically when power is first applied
to both the computer means 20 and the vehicle computing means
5la=51c. For example, each vehicle computing means 5la-3lc
automatically sends its identification code to the computer
means 20 as soon as the railroad car to which it is attached is
plugged into the trainlines 10 of the train consist 1. The
query phase may also occur manually when a train operator
directs the computer means 20 via keyboard or similar input
device to query all of the vehicle computing means 5la-5lc for
their respective identification codes. As such railroad cars

3 are routinely added to and removed from such train consist 1
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during train operation, the automatic option 1is especially
useful as it allows such train operator to keep the computer
means 20 updated with the most current vehicle computing
means/railroad car identification codes. Once the computer
means 20 procures all of the identification codes ZIfrom the
vehicle computing means 5la-5lc, the computer means 20 is
enabled to perform the data collection phase of system
operation.

During the data collection phase, the computer means
20 essentially conducts a series of tests =To determine
automatically the relative positions of each of such railroad
cars 3 within such train consist 1. In the most general terms,
each test involves the computer means 20 alternately commanding
one of, and receiving responses from certain other of, the
vehicle computing means 51. Each time the computer means 20
commands one of the vehicle computing means 51 to apply the
electrical signal to such power line 11, each of all the other
vehicle computing means 51 located between such locomotive 2
and one such railrocad car 3 (whose vehicle computing means 51
so applied the electrical signal) senses the electrical signal.
Those other vehicle computing means 51 located between such
locomotive 2 and one such railrocad car 3 then each respond to
the computer means 20, via one of such trainlines 10, with an
indication that the electrical signal was sensed. The computer
means 20, after having commanded all of the vehicle computing
means 51 and having received the responses therefrom,
automatically determines the position that each such rallroad

car 3 occupiles within such train consist 1.
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The query and data collection phases of operation of
the present system 50 can perhaps be best explained by the
following example which assumes a train consist consisting of
four vehicles, i.e., one locomotive and three railroad cars, as
illustrated in Figure 1. When power 1is first applied to
present system 50 or when such train operator so commands via
the computer means 20, each of the vehicle computing means 5la-
5lc provides the computer means 20 with its identification
code. From the available identification codes, the computer
means 20 then randomly, or according to other criteria,
commands one of the vehicle computing means (e.g., 51b) to
apply the electrical signal. The vehicle computing means 51b
then applies the electrical signal to such power line 1l. B&s
the vehicle computing means 5la is the only vehicle computing
means located between such locomotive 2 and such railroad car
3b whose vehicle computing means 51b applied the electrical
signal to such power line 11, vehicle computing means 5la
senses the electrical signal generated by the vehicle computing
means 51b. The vehicle computing means 5la then responds to
the computer means 20, via one of such trainlines 10, with an
indication that the electrical signal was sensed.

Supplied with data evidencing that the vehicle
computing means 5la is located forward of the vehicle computing
means 51b, the computer means 20 then randomly selects another
of the vehicle computing means (e.g., 5la). The vehicle
computing means 5la then applies the electrical signal to such
power line 11. As there are no vehicle computing means located
between such locomotive 2 and such railroad car 3a whose

vehicle computing means 5la last applied the electrical signal
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to such power line 11, the computer means 20 now possesses data
evidencing that no railroad cars exist forward of railroad car
3a. The computer means 20 then randomly selects another (and,
in this example, the last) of the vehicle computing means
(i.e., 5lc). The vehicle computing means 5lc then applies the
electrical signal to such power 1line 11. As the wvehicle
computing means 5la and 5lb are the only vehicle computing
means located between such locomotive 2 and such railroad car
3¢ whose vehicle computing means 5lc last applied the
electrical signal to such power line 11, both the vehicle
computing means 5la and 5lb sense the electrical signal
generated by the vehicle computing means 5lc. Both the vehicle
computing means 5la and 51b then respond to the computer means
20, via one of such trainlines 10, with an indication that the
electrical signal was sensed. The computer means 20 now
possesses data evidencing that railroad cars 3a and 3b exist
forward of railrocad car 3c.

Having transmitted all of the available
identification codes to the vehicle computing means 51 and
having received the expected responses therefrom, the computer

means 20 then commences the locating phase of system operation.
The computer means 20 processes the data collected from each
test to'determine automatically the relative positions of each
of such railroad car 3 within such train consist 1. Using the
data provided by the above example, the first test supplied
evidence showing that railroad car 3a is located forward of
railroad car 3b. The second test supplied evidence showlng
that no railroad cars exist forward of railroad car 3a. The

third test supplied evidence that railroad cars 3a and 3b exist
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forward of railroad car 3c. The present system 50, using data

gathered in the data collection phase, would then determine in
its locating phase that locomotive 2 is followed in order by
railroad cars 3a, 3b and 3c.

The vehicle computing means 51 of the present
invention 50 may be implemented, among other ways, using a
circuit such as that shown in Figure 2. In this instance, the
vehicle computing means 51 includes a means 52 for applying the
electrical signal to such power line 11; a means 58 for sensing
the electrical signal applied to such power line 1l; and a
microprocessor 60. The signal sensing means 58 may be
implemented using any one of several ways known 1in the
electrical signalling art including a current sensor 59 as
shown in Figure 2. The microprocessor 60 directs the signal
applying means 52 to apply the electrical signal to such power
line 11 when the microprocessor 60 receives the appropriate
command from the computer means 20. The microprocessor 60 also
responds to the computer means 20 via such at least one
trainline when the signal sensing means 58 senses the
electrical signal transmitted by another vehicle computing
means 51 that is situated on one of such railroad cars 3

located opposite from both such locomotive 2 and such railroad
car 3 on which said signal sensing means 58 is installed.

The signal applving means 52 of the present invention
may be implemented, among other ways, using the circuit
elements illustrated in Figure 2. In this circuit design, the
signal . applying means 52 includes a resistor 53 and a
transistor 54 connected in series across such power line 11 and

such return line 12. When the microprocessor 60 receives its
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command from the computer means 20, the microprocessor 60
activates the transistor 54 therebyv applving the electrical
signal to such power 1line 11. The transistor 54 may be
selected to be a field effect transistor (FET).

As should be apparent to persons skilled in the
electrical signalling'art,'whatever'circuit:elements are chosen
for the signal applying means 52, the electrical signal that it
generates should have a signature different from the electrical
activity usually found on such power line 1ll. For example, a
distinctive electrical signal, such as a current pulse of
magnitude and shape different from the current activity found
on such power line 11, may be generated using the resistor 53
and FET transistor 54 arrangement illustrated in Figure 2.

Likewise, the s8ignal sensing means 58 may be
implemented using any one of several ways including a current
sensor 59 as shown in Figure 2. Whatever circuit element(s)
are chosen for the signal sensing means 52, it obviously should
be able to detect the electirical signal generated by the signal
applying means 58,

As should also be apparent to persons skilled in the
electrical signalling art, the design of the vehicle computing
means circuit permits a vehicle computing means installed on
one such railroad car (e.g., 3b) to detect the electrical
signal transmitted by another vehicle computing means installed
on another such railrocad car (e.g., 3c) only when the latter
railrcad car (e.g., 3c) is located opposite from both such
locomotive 2 and the former railroad car (e.g., 3b). In other
words, those signal sensing means installed within railroad

cars (e.g., 3b and 3c¢c) located rearward of the railroad car
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(e.g., 3a) whose signal applying means applied the electrical
signal to such power line 11 will not receive the electrical
signal. The effect of the vehicle computing means circuit
design 1is to provide a silignal sensing means that receives
electrical signals coming from a rearward end, and not forward
end, of such train consist 1.

An optional, though preferred, addition to the
present system 50 would be a diode 63 or like suppression
element included within the vehicle computing means 51 as shown
in Figure 2. The diode 63 would serve to isolate the present
system 50 from unspecified electronic circuitry 13 commonly
found on such railroad cars 3 and unrelated to the present
invention. Otherwise, such preexisting vehicle electronics 13
may interfere electrically with the electrical signal applied
to and sensed on such power line 11 by the present railroad car
position determining system 50.

Referring now to Figure 3, illustrated therein in
flow chart form are the essential details‘ of a method,
generally designated 100, for determining the position of a
railrocad car within a train consist. Such train consist
includes a locomotive, a plurality of trainlines and at least
one such railrcad car. Such locomotive has a computer means
for controlling the operation of the locomotive. Such
trainlines include a power line for supplyving power to the
computer means and to each railrocad car and each railroad car
includes a vehicle computing circuit that is assigned a unigque
identification code. The method 100 includes the steps of
supplying 120 the computer means with all of the identification

codes assigned to the vehicle computing circuits via at least
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one trainline; and commanding 130 sequentially, through the
computer means, each vehicle computing circuit, wvia its
assigned identification code, to apply an electrical signal to
such power line wherein the electrical signal is recognizable
by all of the vehicle computing circuits.

The railroad car locating method 100 also includes
the step 140 of sensing the electrical signal and responding to
the computer means with an indication that the electrical
signal was sensed. Specifically, after each vehicle computing
circuit has applied the electrical signal to the power line,
for each of all .other wvehicle computing circuits located
between the locomotive and the vehicle computing circuit which
applied the electrical signal, the electrical signal is sensed.
For each of those other vehicle computing circuits so located,
the computer means, via at least one trainline, receives a
response indicating that the electrical signal was sensed.

The railroad car locating method 100 additionally
includes the step of repeating 150, in order, the commanding
step 130 and the sensing and responding step 140 until all the
vehicle computing circuits have applied the electrical signal
to such power line and responded appropriately to the computer
means. The method 100 next includes the step of determining
160 automatically via the computer means, using data
representing the commands and the responses thereto, the
position of each railroad car relative to the positions of all

other railroad cars within the train consist.
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As such locomotives typically have a cab display for
monitoring train operation, the present method 100 may be
enhanced by including, after the determining step 160, the step
of displaying 170 on such display the position of each railroad
car relative to the positions of all other railroad cars within
such train consist.

The reader should note that the present system and
method need not be limited solely to passenger or freight train
conslst applications but to any group of interconnected
vehicles.

While the presently preferred embodiment and several
variations thereon for carrying out the present railroad car
position determining system and method have been set forth in
detail according to the Patent Act, those persons skilled in
the railroad control equipment art to which this invention
pertains will recognize various alternative ways of practicing
the invention without departing from the spirit and scope of
the appended claims.

Accordingly, to promote the progress of science and

useful arts, I secure for myself by Letters Patent exclusive

rights to all subject matter embraced by the following claims

for a time prescribed by the Patent Act.
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I claim:

1. A system for determining position of a vehicle within a
train consist, such train consist including a locomotive, at least
one trainline and at least one such vehicle, such 1locomotive
having a computer for controlling operation of such locomotive,
such at least one trainline having a power 1line for supplying
power to such locomotive computer and to such at least one such
vehicle within such train consist, said system comprising:

(a) a vehicle computing means, situated on each such
vehicle, for applying to and sensing from such power 1line an
electrical signal, each said vehicle computing means having a
unique 1identification code; and

(b) a programming means included within such locomotive
computer for commanding sequentially each said vehicle computing
means, via 1ts assigned said identification code, to apply said
electrical signal to such power line;
wherein each time such locomotive computer so commands one of said
vehicle computing means, each of all other said vehicle computing
means located between such locomotive and said vehicle computing
means which applied said electrical signal senses said electrical
signal and then responds to such locomotive cdmputer, via such at
least one trainline, with an indication that said electrical
signal was sensed whereupon such locomotive computer, after having
commanded all of said vehicle computing means and having received

said responses therefrom, automatically determines such position
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of each such vehicle relative to such positions of all other such

vehicles within such train consist.

2 . The system for determining position of a vehicle within
a train consist as recited in <c¢laim 1 wherein said vehicle
computing means 1ncludes:

(a) a means for applying‘ said electrical signal to such
power line;

(b) a means for sensing sald electrical signal applied to
such power line; and

(c) a microprocessor for directing said signal applying
means to apply said electrical signal to such power line upon saild

command of such locomotive computer and for responding to such
locomotive computer, via such at least one trainline, when said
signal sensing means senses sald electrical signal transmitted by
any of said wvehicle computing means that are situated on any of
such vehicles located opposite from both such locomotive and such

vehicle on which said signal sensing means 1s 1nstalled.

3. The system for determining position of a vehicle within
a traln consist as recited 1n claim 2 wherein:

(a) such at least one trainline 1includes a return line for
supplying a path for completing electrical circuits supplied by

such power line; and
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(b) said signal applying means includes a resistor and a
transistor connected in series across such power 1line and such

return line;

so that when said microprocessor receives 1its assigned said
identification code from such locomotive computer, said
microprocessor activates said transistor thereby applying saild

electrical signal to such power line.

4, The system for determining position of a vehicle within

a train consist as recited in claim 3 wherein said transistor 1s a

field effect transistor.

5. The system for determining position of a vehicle within
a train consist as recited in claim 2 whereln said signal sensing

means includes a current sensor.

o . The system for determining position of a vehicle within
a train consist as recited 1in <c¢laim 1 wherein said vehicle
computing means further includes a diode connected between such
power line and preexisting electronics situated on such vehicle so
as to prevent such preexisting electronics from 1interfering
electrically with the operation of said vehicle position

determining system.

7. The system for determining position of a vehicle within

a traln consist as recited 1in <c¢laim 1 wherein salid vehicle
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computing means supplies 1its said identification code to such
locomotive computer automatically when power already applied to
such locomotive computer is first applied to said vehicle

computing means.

8 . The system for determining position of a vehicle within
a train consist as recited in claim 1 wherein said vehicle
computing means supplies 1its said identification code to such
locomotive computer when a train operator directs such locomotive
computer to solicit said vehicle computing means for said

identification code.

9. A system for determining position of a vehicle within a

train consist, such train consist including a locomotive, at least

one trainline and at least one such vehicle, such at 1least one
trainline having a power line for supplying power to such at least
one such vehicle within such train consist, said system
comprlising:

(a) a vehicle computing means, situated on each such
vehicle, for applying to and sensing from such power 1line an
electrical signal, each said vehicle computing means having a
unique identification code; and

(b) a central computer, connected to such power 1line, for
commanding sequentially each said vehicle computing means, via 1ts
assigned said identification code, to apply said electrical signal

to such power line;
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wherein each time said central computer so commands one of saild
vehicle computing means, each of all other said vehicle computing
means located between such locomotive and said vehicle computing
means which applied said electrical signal senses said electrical
signal and then responds to said central computer, via such at
least one trainline, with an indication that said electrical
signal was sensed whereupon said central computer, after having
commanded all of said vehicle computing means and having received
said responses therefrom, automatically determines such position
of each such vehicle relative to such positions of all other such

vehicles within such train consist.

10. The system for determining position of a vehicle within
a train consist as recited in <claim 9 wherein said central
computer 1is a locomotive computer for controlling operation of
such locomotive and such locomotive computer includes a
programming means which enables such locomotive computer both to
so command sequentially each said vehicle computing means and to
so automatically determine such positions of such vehicles within

such train consist from said responses received from said vehicle

computing means.

11. The system for determining position of a vehicle within

a train consist as recited in claim 9 wherein said vehicle

computing means 1ncludes:
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(a) a means for applying said electrical signal to such

power line;

(b) a means for sensing said electrical signal applied to

such power line; and

(c) a microprocessor for directing said signal applying
means to apply said electrical signal to such power line upon said
commana of said central computer and for responding to said
central computer, via such at least one trainline, when said
signal sensing means senses said electrical signal transmitted by
any of said vehicle computing means that are situated on any of
such vehicles located opposite from both such locomotive and such

vehicle on which said signal sensing means 1s 1installed.

12. The system for determining position of a vehicle within
a train consist as recited in claim 11 wherein:

(a) such at least one trainline includes a return 1line for
supplying a path for completing electrical circuits supplied by
such power line; and

(b) said signal applying means 1includes a resistor and a
transistor connected in series across such power line and said
return line;
so that when said microprocessor receives 1ts assigned said
identification code from sald central computer, said
microprocessor activates said transistor thereby applying said

electrical signal to such power line.
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13. The system for determining position of a vehicle within
a train consist as recited in claim 12 wherein said transistor 1s

a field effect transistor.

14. The system for determining position of a vehicle within
a train consist as recited in claim 11 wherein said signal sensing

means i1ncludes a current sensor.

15. The system for determining position of a vehicle within
a train consist as recited 1in <claim 9 wherein said vehicle
computing means further includes a diode connected between such
power line and preexisting electronics situated on such vehicle so
as to prevent such preexisting electronics from 1interfering
electrically with the operation of said vehicle position

determining system.

16. The system for determining position of a vehicle within
a train consist as recited in c¢laim 9 wherein said vehicle
computing means supplies 1its said identification code to said
central computer when power already applied to said central

computer is first applied to said vehicle computing means.

17. The system for determining position of a vehicle within
a train consist as recited in claim 9 wherein said vehicle
computing means supplies its said identification code to said

central computer when a train operator directs said central
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computer to solicit said vehicle computing means for sald

identification code.

18. The system for determining position of a vehicle within
a train consist as recited in claim 10 wherein at least one of a
dedicated power line and a dedicated return line 1s used within

said system instead of such at least one trainline.

19. A method for determining position of a vehicle within a
train consist, such train consist including a locomotive, at 1least
one trainline and at least one such vehicle, such locomotive
having a computer for controlling operation of such locomotive,
such at least one trainline having a power 1line for supplying
power to said computer and to each such vehicle within such trailn
consist, each such vehicle having a vehicle computing circuilt
which contains a unique identification  code, sald method
comprising the steps of:

(a) supplying said computer with all of said 1dentification
codes assigned to said vehicle computing circuilts via such at
least one trailinline;

(b} commanding sequentially, through said computer, each
said vehicle computing circuit, via its assigned said
identification code, to apply an electrical signal to such power
line wherein said electrical signal is recognizable by all of said

vehicle computing circults;
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(C) sensing, for all other said vehicle computing circuilts
located between such locomotive and said vehicle computing circuilt
which applied said electrical signal, said electrical signal and
responding to said computer via such at least one trainline that
said electrical signal was sensed after each said vehilcle
computing circuit has applied said electrical signal to such power
line;

(d) repeating, in order, said commanding step and said
sensing and responding step until said computer has so commanded
all of said vehicle computing circuits and has received said
responses therefrom; and

(e) determining automatically via said computer, using data
representing said commands and said responses thereto, said
position of each such vehicle relative to said positions of all

other such vehicles within such train consist.

20. The method for determining position of a vehicle within
a train consist as recited in claim 19 wherein such locomotive
further includes a display and wherein, after said determining
step, said method further includes the step of displaying on such
display said position of each such vehicle relative to said

positions of all other such vehicles within such train consist.
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