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TITLE OF THE INVENTION

METHOD AND SYSTEM FOR ENSURING THAT A TRAIN
DOES NOT PASS AN IMPROPERLY CONFIGURED DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to railroads generally, and more particularly to a
method and system for ensuring that a train does not pass a device such as a grade
crossing gate or a track switch when that device is not properly configured.

Discussion of the Background

Train safety has always been a concern in the railroad industry. If anything,
this concern has increased in recent years. This concern has led to proposals for
and development of automated, safety-enhancing systems such as Automatic Train
Control (ATC), Positive Train Control (PTC), and others. While such systems
vary in their implementation, one goal they all share is to avoid accidents.

One source of accidents is an improperly set switch. Historically, an
engineer or conductor would visually verify that a switch has been set to the correct
position. However, engineers and conductors, being human, sometimes make
mistakes, including traveling too fast such th:dt there is not sufficient time to stop
the train when the signal is first visible, not activating the brakes a sufficient
distance from the switch, failing to notice that the switch has been improperly set,
and even forgetting to look at the switch. The resuits of such mistakes can be

disastrous.
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Another source of accidents is a malfunctioning grade crossing gate. Grade
crossing gates may be triggered by radar, by a track circuit, or by a mechanical
switch set at a position far enough away from the crossing gate such that the gate
will have sufficient time to go down when triggered by a train traveling at the
maximum allowable speed. Some gates are equipped with monitoring equipment
that can determine if the gate is malfunctioning and, in some cases, sends a
message via telephone or radio informing the dispatcher of a malfunction. The
dispatcher is then required to broadcast this information to all other trains that pass
the grade crossing.

What is needed is a method and apparatus that ensures that a train will not

pass a switch, grade crossing gate, or other device that is not properly configured.

SUMMARY OF THE INVENTION

The present invention meets the aforementioned need to a great extent by
providing a computerized train control system in which a control module
determines a position of a train using a positioning system such as a global
positioning system (GPS), consults a database to determine when the train is
approaching a configurable device such as a switch or grade crossing gate,
continuously interrogates the device to determine its status as the train approaches
the device, and forces an engineer/conductor to acknowledge any detected
malfunction. A malfunction can be reported by the device itself, or can be declared
by the system if the device fails to respond to initial or subsequent interrogations.
In some embodiments of the invention, the train is forced to come to a complete

stop before proceeding past the device. In other embodiments, the train will slow

3656952.1 -2-
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to a speed that will allow the engineer/conductor to visually determine whether it is
safe to proceed past the device if the engineer/conductor acknowledges a message
warning of the malfunction and will stop the train if the engineer/conductor fails to

acknowledge the warning message.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many of the attendant
features and advantages thereof will be readily obtained as the same become better
understood by reference to the following detailed description when considered in
connection with the accompanying drawings, wherein:

Figure 1 is a logical block diagram of a train control system according to
one embodiment of the invention.

Figure 2 is a flow chart of a device interrogation method according to
another embodiment of the invention.

Figures 3a and 3b are a flow chart of a device interrogation method

according to a third embodiment of the invention.

DETAILED DESCRIP'fION OF PREFERRED EMBODIMENTS
The present invention will be discussed with reference to preferred
embodiments of train control systems. Specific details, such as specific algorithms
and hardware, are set forth in order to provide a thorough understanding of the
present invention. The preferred embodiments discussed herein should not be

understood to limit the invention. Furthermore, for ease of understanding, certain

3656952.1 3.
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method steps are delineated as separate steps; however, these steps should not be
construed as necessarily distinct nor order dependent in their performance.

Referring now to the drawings, wherein like reference numerals designate
identical or corresponding parts throughout the several views, Figure 1 is a logical
block diagram of a train control system 100 according to an embodiment of the
present invention. The system 100 includes a control module 110, which typically,
but not necessarily, includes a microprocessor. The control module 110 is
responsible for controlling the other components of the system.

A positioning system 120 is connected to the control module 110. The
positioning system supplies the position (and, in some cases, the speed) of the train
to the control module 110. The positioning can be of any type, including a global
positioning system (GPS), a differential GPS, an inertial navigation system (INS),
or a Loran system. Such positioning systems are well known in the art and will not
be discussed in further detail herein. (As used herein, the term “positioning
system” refers to the portion of a positioning system that is commonly located on a
mobile vehicle, which may or may not comprise the entire system. Thus, for
example, in connection with a global positioning system, the term “positioning
system” as used herein refers to a GPS receiver and does not include the satellites
that transmit information to the GPS receiver.)

A map database 130 is also connected to the control module 110. The map
database 130 preferably comprises a non-volatile memory such as a hard disk, flash
memory, CD-ROM or other storage device, on which map data is stored. Other
types of memory, including volatile memory, may also be used. The map data

preferably includes positions of all configurable devices such as switches and grade
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crossing gates. The map data preferably also includes information concerning the
direction and grade of the track in the railway. By using train position information
obtained from the positioning system 120 as an index into the map database 140,
the control module 110 can determine its position relative to configurable devices.

When the control module 110 determines that a configurable device 180
(which includes a transceiver 190) is present, it interrogates the device 180 through
transceiver 150. The transceiver 150 can be configured for any type of
communication, including communicating through rails and wireless. In addition
to communicating with configurable devices 180, the transceiver 150 may
communicate with a dispatcher (not shown in Figure 1).

Also connected to the control module 110 is a brake interface 160. The
brake interface 160 monitors the train brakes and allows the control module 110 to
activate and control the brakes to stop or slow the train when necessary.

A warning device 170 is also connected to the control module 110. The
warning device 170 is used to warn the conductor/engineer that a malfunction has
been detected. The warning device 170 may also be used to allow the engineer/
conductor to acknowledge the warning. In some embodiments, the warning device
170 is in the form of button on an operator display such as the display illustrated in
co-pending U.S. application serial number 10/186,426, entitled “Train Control
System and Method of Controlling a Train or Trains” filed July 2, 2002, the
contents of which are hereby incorporated by reference herein. In other
embodiments, the warning device 170 may be a stand alone button that illuminates

when a malfunction is detected. In yet other embodiments (e.g., those in which no
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acknowledgment of a warning is required), the warning device 170 may comprise
or consist of a horn or other device capable of providing an audible warning.

Figure 2 is a flowchart 200 illustrating operation of the processor 110 in
connection with configurable devices 180. The control module 110 determines the
train’s current position from information provided by the positioning system 120 at
step 210. The control module then obtains the locations of nearby configurable
devices 180 from the map database 130 at step 212. If no configurable device 180
is withing a threshold distance, steps 210 et seq. are repeated. If a configurable
device 180 is within a threshold distance at step 214, the device is interrogated at
step 216.

In some embodiments, this threshold distance is predetermined distance
based in part upon a worst case assumption (i.e., an assumption that a train having
the greatest possible weight is traveling at a maximum allowable or possible speed
in a downhill direction on a portion of track with the steepest grade in the system).
In other embodiments, the threshold is based on the actual speed and weight of the
train and the grade of the track between the train and the device. In still other
embodiments, the calculation may take into account the distribution of weight in
the train this will effect the required stopping distance as discussed in the
aforementioned co-pending U.S. patent application.

In some embodiments, the interrogation includes an identification number
associated with the device 180. Since only the device corresponding to the
identification number will respond to the interrogation, this identification number
is obtained from the map database 130. This avoids contention between multiple

devices attempting to respond to the interrogation on the same frequency.

3656952.1 -6-
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If the configurable device 180 fails to respond at step 218, or reports an
incorrect configuration at step 220, the control module notifies the
conductor/engineer of the malfunction at step 224. If, in response to the
notification, the operator fails to activate the brakes at step 226, the control module
110 automatically activates the brakes to bring the train to a halt at step 228. At
this point, the conductor/engineer must restart the train, which preferably requires
the conductor/engineer to acknowledge the warning provided at step 224.

If the device 180 responds to the interrogation at step 218 and reports a
correct configuration at step 220, then, at step 222, the control module 110 returns
to step 216 if the device 180 has not been passed, or returns to step 210 to repeat
the process for the next configurable device 180. Returning to step 216 to
interrogate the device multiple times as the train approaches the device is important
for safety purposes. This will detect malfunctions or changes in configuration after
the initial interrogation (e.g., someone throwing the switch into the wrong position
after the initial interrogation but before the train reaches the switch) from causing
and accident. Whether or not the interrogation of step 318 includes the device’s
identification number, it is preferable for the device’s response to include its
identification number as this allows for greater assurance that a response from
some other source has not been mistaken as a response from the device.

Figures 3a and 3b together form a flowchart 300 illustrating operation of
the control unit 110 in connection with configurable devices 180 according to a
second embodiment of the invention. Steps 310-322 of the flowchart 300 are
similar to steps 210-222 of the flowchart 200 of Figure 2; therefore, the detailed

discussion of these steps will not be repeated. If a configurable device 180 does
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not respond at step 318 or reports an incorrect configuration at step 320 after being
interrogated at step 316, the control module 110 then activates the warning device
170 to inform the conductor/engineer of the problem at step 330. A time period
within which the operator must acknowledge the warning and slow the train to a
reduced speed is associated with the warning. This time period may be a
predetermined number based on a worst-case stopping distance, or may be
calculated dynamically based on factors such as the current speed of the train, the
braking characteristics of the brakes on the train, the weight of the train, the
distribution of weight on the train, and/or the grade of the track as determined from
the map database 130 using the train position from the positioning system 120, or
other factors as discussed in the above-referenced co-pending U.S. patent
application.

If the operator acknowledges the warning at step 332 and sufficiently
slowed the train at step 334 within the allowable time period, the control module
110 monitors the speed of the train to ensure that the reduced speed is maintained
at step 336 until either the train has passed the device 180 at step 338 or the
conductor/engineer verifies that he has visually determined that the device is
configured properly at step 340. In the case of a configurable device such as a
grade crossing gate, this allows the train to continue moving past the gate at a slow
speed. In the case of an incorrectly thrown switch, it is expected that the
conductor/engineer will stop the train if the switch cannot be set to the correct
position before the train reaches it; however, there may be some circumstances in
which the conductor/engineer desires to allow the train to continue past an

incorrectly thrown switch. Because the conductor/engineer was forced to

3656952.1 -8-

WABTEC CORP. EXHIBIT 1004
Page 10 of 208




10

15

20

IR Rl el K i T I o

acknowledge the warning about the improperly configured switch, it is unlikely
that allowing the train to proceed past the improperly configured switch is not
intentional. In other embodiments, a train may not be allowed to pass the switch
until it has come to a complete stop, but may be allowed to pass an improperly
configured grade crossing gate at a reduced speed without first coming to a
complete stop.

If the conductor/engineer fails to acknowledge the warning at step 334
within the allowed time period, the control module 110 commands the brake
interface to stop the train at step 342. The control module 110 then notifies the
dispatcher of the stopped train at step 344.

At steps 220 and 320 above, the control module 110 determines whether
the device 180 is properly configured. This determination is necessarily device
dependent. For example, in the case of a switch, the determination as to whether
the device is configured correctly is preferably made with respect to
warrants/authorities and/or route information issued to the train. That is, the

contro! module 110 preferably stores information as to what route the train is to

take and what warrants (also sometimes referred to as authorities) have been issued

for that train. In the case of a grade crossing gate, determining that the device is
configured properly comprises more than determining that the gate is in the down
position. Many such devices are designed such that a failure results in the gate
being placed in the down position. However, in the event of such a failure, it can
be expected that some cars and/or pedestrians may attempt to cross the tracks even

though the gate is down. Thus, if the crossing gate reports a malfunction, it is
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preferably treated as if it is not properly configured despite the fact that the gates
may be reported as being in the down position.

It should be understood that any and all of the aforementioned events (e.g.,
the acknowledgment or lack thereof of a warning from an engineer/conductor, the
stopping of the train upon a detection of an improperly configured device) may be
recorded by the event recorder 140. It should also be understood that, in some
embodiments, some configurable devices 180 may be configured by sending
commands from the train. In such embodiments, the control module 110 will send
the appropriate command via the transceiver 150 on the train to the device 180 via
its transceiver 190.

One advantage of those embodiments of the invention in which a
configurable device is interrogated as the train approaches is that such devices are
not required to transmit information when trains are not in the area. This saves
power as compared to those systems in which wayside devices continuously or
periodically transmit information regardless of whether a train is close enough to
receive-such information.

In the embodiments discussed above, the control module 110 is located on
the train. It should also be noted that some or all of the functions performed by the
control module 110 could be performed by a remotely located processing unit such
as processing unit located at a central dispatcher. In such embodiments,
information from devices on the train (e.g., the brake interface 160) is

communicated to the remotely located processing unit via the transceiver 150.
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Obviously, numerous modifications and variations of the present invention
are possible in light of the above teachings. It is therefore to be understood that
within the scope of the appended claims, the invention may be practiced otherwise

than as specifically described herein.
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WHAT IS CLAIMED IS:

1. A system for controlling a train, the system comprising:

a control unit; and

a transceiver, the transceiver being located on the train and being in
communication with the control unit;

wherein the control unit is configured to perform the steps of

transmitting an interrogation message to a configurable device near
the train;

listening for a response from the configurable device, the response
including a configuration of the configurable device;

allowing the train to continue if a response with a correct
configuration is received within a period of time; and

stopping the train otherwise.

2. The system of Claim 1, wherein the device is a grade crossing gate.

3. The system of Claim 1, wherein the device is a switch.

4. The system of Claim 1, wherein the response includes an identification
number of the device and wherein the control unit is further configured to perform
the step of confirming that identification number received in the response
corresponds to the device to which the interrogation message was directed.

5. The system of Claim 1, wherein the interrogation message includes an

identification number of a device for which the interrogation message is intended.

3656952.1 -12-
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6. The system of Claim 1, further comprising:

a positioning system, the positioning system being in communications with
the control unit and being configured to provide position information to the control
unit; and

a database, the database including a plurality of locations for a plufality of
configurable devices;

wherein the control unit is further configured to perform the steps of

identifying a configurable device in the database whiclh is a next
device which the train will pass based on information from the positioning system;
and

obtaining an identification number from the database associated
with the device identified in the identifying step.

7. The system of Claim 6, wherein the control unit is configured to
transmit the interrogation message when a distance between the train’s location and
the configurable device identified in the identifying step is below a threshold.

8. The system of Claim 7, wherein the threshold is a predetermined number
based at least in part on an expected worst case distance required to stop the train.

9. The system of Claim 7, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

10. The system of Claim 9, wherein the threshold is further based on a
weight of the train.

11. The system of Claim 9, wherein the database further includes a grade
of a track between the train and the device and the threshold is further based on the

grade of the track between the train and the device.
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12. The system of Claim 11, wherein the threshold is further based on
distribution of weight in the train.

13. The system of Claim 1, further comprising a warning device connected
to the control unit, wherein the control unit is further configured to activate the
warning device when a response with a correct configuration is not received.

14. The system of Claim 13, wherein the control unit is further configured
to perform the step of preventing the train from moving until an acknowledgment
of the activated warning device has been received. "

15. A method for controlling a train comprising the steps of:

transmitting an interrogation message to a configurable device near the
train;

listening for a response from the configurable device, the response
including a conﬁguratibn of the configurable device;

allowing the train to continue if a response with a correct configuration is
received; and

stopping the train otherwise.

16. The method of Claim 15, wherein the device is a grade crossing gate.

17. The method of Claim 15, wherein the device is a switch.

18. The method of Claim 16, further comprising the steps of storing route
information from a dispatcher in a memory and determining whether the switch is
properly configured by comparing an actual direction of the switch to a desired
direction of the switch based on the route information.

19. The method of Claim 15, wherein the response includes an

identification number of the device and the method further comprises the step of
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confirming that identification number received in the response corresponds to the
device to which the interrogation message was directed.

20. The method of Claim 15, wherein the interrogation message includes
an identification number of a device for which the interrogation message is
intended.

21. The method of Claim 15, further comprising the steps of:

identifying a configurable device in a database which is a next device which
the train will pass based on information from a positioning system located on the
train; and

obtaining an identification number associated with the device identified in
the identifying step from the database.

22. The method of Claim 21, wherein the interrogation message is
transmitted when a distance between the train’s location and the configurable
device identified in the identifying step is below a threshold.

23. The method of Claim 22, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop
the train.

24. The method of Claim 22, wherein the threshold is determined
dynamically based at least in part upon the current speed of the train.

25. The method of Claim 24, wherein the threshold is further based on a
weight of the train.

26. The method of Claim 24, wherein the database further includes a grade
of a track between the train and the device and the threshold is further based on the

grade of the track between the train and the device.

3656952.1 -15-

WABTEC CORP. EXHIBIT 1004
Page 17 of 208



10

15

27. The method of Claim 26, wherein the threshold is further based on
distribution of weight in the train.

28. The method of Claim 15, further comprising the step of activating a
warning device when a response with a correct configuration is not received.

29. The method of Claim 28, further comprising the step of preventing the
train from moving until an acknowledgment of the activated warning device has
been received. ~

30. A system for controlling a train, the system comprising:

a control unit; and

a transceiver, the transceiver being located on the train and being in
communication with the control unit;

wherein the control unit is configured to perform the steps of

transmitting an interrogation message to a configurable device near
the train;
listening for a response from the configurable device, the response
including a configuration of the configurable device; .
allowing the train to continue if a response with a correct
configuration is received;
if no response is received or if a response with an incorrect
configuration is received,
activating a warning device to provide a warning to a train
operator;
stopping the train if an acknowledgment of the warning is

not received or if a speed of the train is not reduced within a period of time; and

3656952.1 -16-
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if an acknowledgment of the warning is received within the
period of time, maintaining the speed until the device has been passed or a
verification that passing the device is acceptable has been received.

31. The system of Claim 30, wherein the device is a grade crossing gate.

32. The system of Claim 30, wherein the device is a switch.

33. The system of Claim 30, wherein the response includes an
identification number of the device and wherein the control unit is further
configured to perform the step of confirming that identification number received in
the response corresponds to the device to which the interrogation message was
directed.

34. The system of Claim 30, wherein the interrogation message includes an
identification number of a device for which the interrogation message is intended.

35. The system of Claim 30, further comprising:

a positioning system, the positioning system being in communications with
the control unit and being configured to provide position information to the control
unit; and

a database, the database including a plurality of locations for a plurality of
configurable devices;

wherein the control unit is further configured to perform the steps of

identifying a configurable device in the database which is a next
device which the train will pass based on information from the positioning system;
and

obtaining an identification number from the database associated

with the device identified in the identifying step.
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36. The system of Claim 35, wherein the control unit is configured to
transmit the interrogation message when a distance between the train’s location and
the configurable device identified in the identifying step is below a threshold.

37. The system of Claim 35, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop
the train.

38. The system of Claim 35, wherein the threshold is determined
dynamically based at least in part upon the current speed of the train.

39. The system of Claim 38, wherein the threshold is further based on a
weight of the train.

40. The system of Claim 38, wherein the database further includes a grade
of a track between the train and the device and the threshold is further based on the
grade of the track between the train and the device.

41. The system of Claim 40, wherein the threshold is further based on
distribution of weight in the train.

42. The system of Claim 30, further comprising a warning device
connected to the control unit, wherein the control unit is further configured to
activate the warning device when a response with a correct configuration is not
received.

43. The system of Claim 42, wherein the control unit is further configured
to perform the step of preventing the train from moving until an acknowledgment

of the activated warning device has been received.
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44. The system of Claim 30, wherein the period of time is based on a
worst- case assumption that the train is traveling at a maximum speed and weighs a
maximum amount.

45. The system of Claim 30, further comprising a positioning system in
communication with the control unit and located on the train, wherein the period of
time is based on an actual speed of the train based on information reported by the
positioning system and a weight of the train. track.

46. The system of Claim 45, further comprising a track database in
communication with the control unit, wherein the period of time is further based on
a grade of a section of track between the train and the device.

47. A method for controlling a train comprising the steps of: N

transmitting an interrogation message to a configurable device near the
train;

listening for a response from the configurable device, the response
including a configuration of the configurable device;

allowing the train to continue if a response with a correct configuration is
received;

if a response with a correct configuration is not received or if no response is
received,

activating a warning device to provide a warning;
stopping the train if an acknowledgment of the warning is not

received or if a speed of the train is not reduced within a period of time; and
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if an acknowledgment of the warning is received within the period
of time, maintaining the speed until the device has been passed or a verification
that passing the device is acceptable has been received.

48. The method of Claim 47, wherein the device is a grade crossing gate.

49. The method of Claim 47, wherein the device is a switch.

50. The method of Claim 47, wherein the response includes an
identification number of the device and further comprising the step of confirming
that identification number received in the response corresponds to the device to
which the interrogation message was directed.

51. The method of Claim 47, wherein the interrogation message includes
an identification number of a device for which the interrogation message is
intended.

52. The method of Claim 47, further comprising the steps of:

identifying a configurable device in the database which is a next device
which the train will pass based on information from a positioning system; and

obtaining an identification number associated with the device identified in
the identifying step from a database.

53. The method of Claim 52, wherein the interrogation message is
transmitted when a distance between the train’s location and the configurable
device identified in the identifying step is below a threshold.

54. The method of Claim 52, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop

the train.
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55. The method of Claim 52, further comprising the step of calculating the
threshold based at least in part upon the current speed of the train.

56. The method of Claim 55, wherein the threshold is further based on a
weight of the train.

57. The method of Claim 55, wherein the database further includes a grade
of a track between the train and the device and the threshold is further based on the
grade of the track between the train and the device.

58. The method of Claim 57, wherein the threshold is further based on
distribution of weight in the train.

59. The method of Claim 47, further comprising the step of activating a
warning device when a response with a correct configuration is not received.

60. The method of Claim 59, further comprising the step of preventing the
train from moving until an acknowledgment of the activated warning device has
been received.

61. The method of Claim 47, wherein the period of time is based on a
worst- case assumption that the train is traveling at a maximum speed and weighs a
maximum amount.

62. The method of Claim 47, wherein the period of time is based on an
actual speed of the train based on information reported by the positioning system
and a weight of the train.

63. The method of Claim 62, wherein the period of time is further based on
a grade of a section of track between the train and the device.

64. The method of Claim 63, wherein the configurable device is a switch

and further comprising the steps of storing route information from a dispatcher in a
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memory and determinin\g whether a configuration received from the switch is
correct by comparing a direction of the switch to a desired direction of the switch
based on the route information.

65. A method for controlling a train comprising the steps of: (,’)!

obtaining a position of a train from a positioning system;

determining a location and identification number of a next configurable
device that will be passed by the train from a database;

/ sending an interrogation message including the identification number of the

next configurable device;

waiting a period of time based in part on a speed and a weight of the train
and a grade of a section of track between the train and the device;

listening for a response during the period of time;

if the response is received, comparing an identification number included in
the response to the identification number of the next configurable device;

stopping the train if a response from the device indicates that the device is
not properly configured or if a response is not received within the period of time.

66. The method of Claim 65, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next
configurable device to assume a proper configuration.

67. The method of Claim 65, wherein the configurable device is a switch
and further comprising the steps of storing route information from a dispatcher in a
memory and determining whether the switch is properly configured by comparing a
direction of the switch to a desired direction of the switch based on the route

information.
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68. A computerized method for controlling a train comprising the steps of:

obtaining a position of a train from a positioning system;

determining a location and identification number of a next configurable
device that will be passed by the train from a database;

sending an interrogation message including the identification number of the
next configurable device;

waiting a first period of time based in part on a speed and a weight of the
train and a grade of a section of track between the train and the device;

listening for a response during the first period of time;

if the response is received, comparing an identification number included in
the response to the identification number of the next configurable device;

providing a warning to an operator if a response from the device indicates
that the device is not properly configured or if a response is not received within the
first period of time;

stopping the train if the operator does not acknowledge the warning and
slow the train to a reduced speed within a second period of time; and

if the warning is acknowledged and the reduced speed is achieved within
the second period of time, maintaining the reduced speed until the operator verifies
that the device is configured properly or until the train has passed the device;

69. The method of Claim 68, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next
configurable device to assume a proper configuration.-

70. The method of Claim 68, wherein the configurable device is a switch

and further comprising the steps of storing route information from a dispatcher in a
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memory and determining whether the switch is properly configured by comparing a
direction of the switch to a desired direction of the switch based on the route

information.
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ABSTRACT

A train control system includes a positioning system and consults a
database to determine when the train is approaching a configurable device such as
a switch or grade crossing gate. The system continuously interrogates the device to
determine its status as the train approaches the device, and forces an
engineer/conductor to acknowledge any detected malfunction. The train is forced
to come to a complete stop before proceeding past the device or may be slowed
down to a speed that will allow the engineer/conductor to visually determine
whether it is safe to proceed past the device if the engineer/conductor
acknowledges a message warning of the malfunction and will stop the train if the

engineer/conductor fails to acknowledge the warning message.
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DOCKET NO: 3805-001-27

TITLE OF THE INVENTION

METHOD AND SYSTEM FOR ENSURING THAT A TRAIN
DOES NOT PASS AN IMPROPERLY CONFIGURED DEVICE

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to railroads generally, and more particularly to a
method and system for ensuring that a train does not pass a device such as a grade
crossing gate or a track switch when that device is not properly configured.

Discussion of the Background

Train safety has always been a concern in the railroad industry. If anything,
this concern has increased in recent years. This concern has led to proposals for
and development of automated, safety-enhancing systems such as Automatic Train
Control (ATC), Positive Train Control (PTC), and others. While such systems
vary in their implementation, one goal they all share is to avoid accidents.

One source of accidents is an improperly set switch. Historically, an
engineer or conductor would visually verify that a switch has been set to the correct
position. However, engineers -and conductors, being human, sometimes make
mistakes, including traveling too fast such thét there is not sufficient time to stop
the train when the signal is first visibie, not activating the brakes a sufficient
distance from the switch, failing to notice that the switch has been improperly set,
and even forgetting to look at the switch. The results of such mistakes can be

disastrous.
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Another source of accidents is a malfunctioning grade crossing gate. Grade
crossing gates may be triggered by radar, by a track circuit, or by a mechanical
switch set at a position far enough away from the crossing gate such that the gate
will have sufficient time to go down when triggered by a train traveling at the
maximum allowable speed. Some gates are equipped with monitoring equipment
that can determine if the gate is malfunctioning and, in some cases, sends a
message via telephone or radio informing the dispatcher of a malfunction. The
dispatcher is then required to broadcast this information to all other trains that pass
the grade crossing.

What is needed is a method and apparatus that ensures that a train will not

pass a switch, grade crossing gate, or other device that is not properly configured.

SUMMARY OF THE INVENTION

The present invention meets the aforementioned need to a great extent by
providing a computerized train control sygtem in which a control module
determines a position of a train using a positioning system such as a global
positioning system (GPS), consults a database to determine when the train is
approaching a configurable device such as a switch or grade crossing gate,
continuously interrogates the device to determine its status as the train approaches
the device, and forces an engineer/conductor to acknowledge any detected
malfunction. A malfunction can be reported by the device itself, or can be declared
by the system if the device fails to respond to initial or subsequent interrogations.
In some embodiments of the invention, the train is forced to come to a complete

stop before proceeding past the device. In other embodiments, the train will slow
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to a speed that will allow the engineer/conductor to visually determine whether it is
safe to proceed past the device if the engineer/conductor acknowledges a message
warning of the malfunction and will stop the train if the engineer/conductor fails to

acknowledge the warning message.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many of the attendant
features and advantages thereof will be readily obtained as the same become better
understood by reference to the following detailed description when considered in
connection with the accompanying drawings, wherein:

Figure 1 is a logical block diagram of a train control system according to
one embodiment of the invention.

Figure 2 is a flow chart of a device interrogation method according to
another embodiment of the invention.

Figures 3a and 3b are a flow chart of a device interrogation method

according to a third embodiment of the invention.

DETAILED DESCRIPT}ION OF ]?REFERR]ED EMBODIMENTS
The present invention vﬁll be discussed with reference to preferred
embodiments of train control systems. Specific details, such as specific algorithms
and hardware, are set forth in order to provide a thorough understanding of the
present invention. The preferred embodiments discussed herein should not be

understood to limit the invention. Furthermore, for ease of understanding, certain
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method steps are delineated as separate steps; however, these steps should not be
construed as necessarily distinct nor order dependent in their performance.

Referring now to the drawings, wherein like reference numerals designate
identical or corresponding parts throughout the several views, Figure 1 is a logical
block diagram of a train control system 100 according to an embodiment of the
present invention. The system 100 includes a control module 110, which typically,
but not necessarily, includes a microprocessor. The control module 110 is
responsible for controlling the other components of the system.

A positioning system 120 is connected to the control module 110. The
positioning system supplies the position (and, in some cases, the speed) of theA train
to the control module 110. The positioning can be of any type, including a global
positioning system (GPS), a differential GPS, an inerﬁal navigation system (INS),
or a Loran system. Such positioning systems are well known in the art and will not
be discussed in further detail herein. (As used herein, the term “positioning
system” refers to the portion of a positioning system that is commonly located on a
mobile vehicle, which may or may not comprise the entire system. Thus, for
example, in connection with a global positioning system, the term “positioning
system” as used herein refers to a GPS receiver and does not include the satellites
that transmit information to the GPS receiver.)

A map database 130 is also connected to the control module 110. The map
database 130 preferably comprises a non-volatile memory such as a hard disk, flash
memory, CD-ROM or other storage device, on which map data is stored. Other
types of memory, including volatile memory, may also be used. The map data

preferably includes positions of all configurable devices such as switches and grade
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crossing gates. The map data preferably also includes information concerning the
direction and grade of the track in the railway. By using train position information
obtained from the positioning system 120 as an index into the map database 140,
the control module 110 can determine its position relative to configurable devices.

‘When the control module 110 determines that a configurable device 180
(which includes a transceiver 190) is present, it interrogates the device 180 through
transceiver 150. The transceiver 150 can be configured for any type of
communication, including communicating through rails and wireless. In addition
to communicating with configurable devices 180, the transceiver 150 may B
communicate with a dispatcher (not shown in Figure 1).

Also connected to the control module 110 is a brake interface 160. The
brake interface 160 monitors the train brakes and allows the control module 110 to
activate and control the brakes to stop or slow the train when necessary.

A warning device 170 is also connected to the control module 110. The
warning device 170 is used to warn the cc;nductor/engineer that a malfunction has
been detected. The warning device 170 may also be used to allow the engineer/
conductor to acknowledge the warning. In some embodiments, the warning device
170 is in the form of button on an operator display such as the display illustrated in
co-pending U.S. application serial number 10/186,426, entitled “Train Control
System and Method of Controlling a Train or Trains” filed July 2, 2002, the
contents of which are hereby incorporated by reference herein. In other
embodiments, the warning device 170 may be a stand alone button that illuminates

when a malfunction is detected. In yet other embodiments (e.g., those in which no
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acknowledgment of a warning is required), the warning device 170 may comprise
or consist of a horn or other device capable of providing an audible warning.

Figure 2 is a flowchart 200 illustrating operation of the processor 110 in
connection with configurable devices 180. The control module 110 determines the
train’s current position from information provided by the positioning system 120 at
step 210. The control module then obtains the locations of nearby configurable
devices 180 from the map database 130 at step 212. If no configurable device 180
is withing a threshold distance, steps 210 et seq. are repeated. If a configurable
device 180 is within a threshold distance at step 214, the device is interrogated at
step 216.

In some embodiments, this threshold distance is predetermined distance
based in part upon a worst case assumption (i.e., an assumption that a train having
the greatest possible weight is traveling at a maximum allowable or possible speed
in a downhill direction on a portion of track with the steepest grade in the system).
In other embodiments, the threshold is based on the actual speed-and weight of the
train and the grade of the track between the train and the device. In still other
embodiments, the calculation may take into account the distribution of weight in
the train this will effect the required stopping distance as discussed in the
aforementioned co-pending U.S. patent application.

In some embodiments, the interrogation includes an identification number
associated with the device 180. Since only the device corresponding to the
identification number will respond to the interrogation, this identification number
is obtained from the map database 130. This avoids contention between multiple

devices attempting to respond to the interrogation on the same frequency.
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If the configurable device 180 fails to respond at step 218, or reports an
incorrect configuration at step 220, the control module notifies the
conductor/engineer of the malfunction at step 224. If, in response to the
notification, the operator fails to activate the brakes at step 226, the control module
110 automatically activates the brakes to bring the train to a halt at step 228. At
this point, the conductor/engineer must restart the train, which preferably requires
the conductor/engineer to acknowledge the warning provided at step 224.

If the device 180 responds to the interrogation at step 21 8 and reports a
correct configuration at step 220, then, at step 222, the control module 110 returns
to step 216 if the device 180 has not been passed, or returns to step 210 to repeat
the process for the next configurable device 180. Returning to step 216 to
interrogate the device multiple times as the train approaches the device is important
for safety purposes. This will detect malfunctions or changes in configuration after
the initial interrogation (e.g., someone throwing the switch into the wrong position
after the initial interrogatvion but before the train reaches the switch) from causing
and accident. Whether or not the interrogation of step 318 includes the device’s
identification number, it is preferable for the device’s response to include its
identification number as this allows for greater assurance that a response from
some other source has not beeﬁ mistaken as a response from the device.

Figures 3a and 3b together form a flowchart 300 illustrating operation of
the control unit 110 in connection with configurable devices 180 according toa
second embodiment of the invention. Steps 310-322 of the flowchart 300 are
similar to steps 210-222 of the flowchart 200 of Figure 2; therefore, the detailed

discussion of these steps will not be repeated. If a configurable device 180 does
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not respond at step 318 or reports an incorrect configuration at step 320 after being
interrogated at step 316, the control module 110 then activates the warning device
170 to inform the conductor/engineer of the problem at step 330. A time period
within which the operator must acknowledge the warning and slow the train to a
reduced speed is associated with the warning. This time period may be a
predetermined number based on a worst-case stopping distance, or may be
calculated dynamically based on factors such as the current speed of the train, the
braking characteristics of the brakes on the train, the weight of the train, the
distribution of weight on the train, and/or the grade of the track as determined from
the map database 130 using the train position from the positioning system 120, or
other factors as discussed in the above-referenced co-pending U.S. patent
application.

If the operator acknowledges thé warning at step 332 and sufficiently
slowed the train at step 334 within the allowable time period, the control module
110 monitors the speed of the train to ensure that the reduced speed is maintained
at step 336 until either the train has passed the device 180 at step 338 or the
conductor/engineer verifies that he has visually determined that the device is
configured properly at step 340. In the case of a configurable device such as a
grade crossing gate, this allows the train to continue moving past the gate at a slow
speed. In the case of an incorrectly thrown switch, it is expected that the
conductor/engineer will stop the train if the switch cannot be set to the correct
position before the train reaches it; however, there may be some circumstances in
which the conductor/engineer desires to allow the train to continue past an

incorrectly thrown switch. Because the conductor/engineer was forced to
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acknowledge the warning about the improperly configured switch, it is unlikely
that allowing the train to proceed past the improperly configured switch is not
intentional. In other embodiments, a train may not be allowed to pass the switch
until it has come to a complete stop, but may be allowed to pass an improperly
configured grade crossing gate at a reduced speed without first coming to a
complete stop.

If the conductor/engineer fails to acknowledge the warning at step 334
within the allowed time period, the control module 110 commands the brake
interface to stop the train at step 342. The control module 110 then notifies the
dispatcher of the stopped train at step 344.

At steps 220 and 320 above, the control module 110 determines whether
the device 180 is properly configured. This determination is necessarily device
dependent. For example, in the case of a switch, the determination as to whether
the device is configured correctly is preferably made with respect to
warrants/authorities and/or route information issued to the train. That is, the
control module 110 preferably stores information as to what route the train is to
take and what warrants (also sometimes referred to as authorities) have been issued
for that train. In the case of a grade crossing gate, determining that the device is
configured properly comprises fnore than determining that the gate is in the down
position. Many such devices are designed such that a failure results in the gate
being placed in the down position. However, in the event of such a failure, it can
be expected that some cars and/or pedestrians may attempt to cross the tracks even

though the gate is down. Thus, if the crossing gate reports a malfunction, it is
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preferably treated as if it is not properly configured despite the fact that the gates
may be reported as being in the down position.

It should be understood that any aﬁd all of the aforementioned events (e.g.,
the acknowledgment or lack thereof of a warning from an engineer/conductor, the
stopping of the train upon a detection of an improperly configured device) may be
recorded by the event recorder 140. It should also be understood that, in some
embodiments, some configurable devices 180 may be configured by sending
commands from the train. In such embodimenits, the control module 110 will send
the appropriate command via the transceiver 150 on the train to the device 180 via
its transceiver 190.

One advantage of those embodiments of the invention in which a
configurable device is interrogated as the train approaches is that such devices are
not required to transmit information when trains are not in the area. This saves
power as compared to those systems in which wayside devices continuously or
periodically transmit information regardless of whether a train is close enough to
receive such information.

In the embodiments discussed above, the control module 110 is located on
the train. It should also be noted that some or all of the functions performed by the
control -module 110 could be performed by a remotely located processing unit such
as processing unit located at a central dispatcher. In such embodiments,
information from devices on the train (e.g., the brake interface 160) is

communicated to the remotely located processing unit via the transceiver 150.
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Obviously, numerous modifications and variations of the present invention
are possible in light of the above teachings. It is therefore to be understood that
within the scope of the appended claims, the invention may be practiced otherwise

than as specifically described herein.
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WHAT IS CLAIMED IS:

1. A system for controlling a train, the system comprising:

a control unit; and

a transceiver, the transceiver being located on the train and being in
communication with the control unit;

wherein the control unit is configured to perform the steps of

transmitting an interrogation message to a configurable device near
the train; N
listening for a response from the configurable device, the response
including a configuration of the configurable device;

allowing the train to continue if a response with a correct
configuration is received within a period of time; and

stopping the train otherwise.

2. The system of Claim 1, wherein the device is a grade crossing gate.

3. The system of Claim 1, wherein the device is a switch.

4. The system of Claim 1, wherein the response includes an identification
number of the device and wherein the control unit is further configured to perform
the step of confirming that identification number received in the response
corresponds to the device to which the interrogation message was directed.

5. The system of Claim 1, wherein the interrogation message includes an

identification number of a device for which the interrogation message is intended.
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6. The system of Claim 1, further comprising:

a positioning system, the positioning system being in communications with
the control unit and being configured to provide position information to the control
unit; and

a database, the database including a plurality of locations for a plurality of
configurable devices;

wherein the control unit is further configured to perform the steps of

identifying a configurable device in the database which is a next
device which the train will pass based on information from the positioning system;
and

obtaining an identification number from the database associated
with the device identified in the identifying step.

7. The system of Claim 6, wherein the control unit is configured to
transmit the interrogation message when a distance between the train’s location and
the configurable device identified in the identifying step is below a threshold.

8. The system of Claim 7, wherein the threshold is a predetermined pumber
based at least in part on an expected worst case distance required to stop the train.

9. The system of Claim 7, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train. -

10. The system of Claim 9, wherein the threshold is further based on a
weight of the train.

11. The system of Claim 9, wherein the database further includes a grade
of a track between the train and the device and the threshold is further based on the

grade of the track between the train and the device.
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12. The system of Claim 11, wherein the threshold is further based on
distribution of weight in the train.

13. The system of Claim 1, further comprising a warning device connected
to the control unit, wherein the control unit is further configured to activate the
warning device when a response with a correct configuration is not received.

14. The system of Claim 13, wherein the control unit is further configured
to perform the step of preventing the train from moving until an acknowledgment
of the activated warning device has been received. o

15. A method for controlling a train comprising the steps of:

transmitting an interrogation message to a configurable device near the
train;

listening for a response from the configurable device, the response
including a configuration of the configurable device;

allowing the train to continue if a response with a correct éonﬁguration is
received; and

stopping the train otherwise.

16. The method of Claim 15, wherein the device is a grade crossing gate.

17. Thé method of Claim 15, wherein the device is a switch.

18. The method of Claifn 16, further comprising the steps of storing route
information from a dispatcher in a memory and aetemlining whether the switch is
properly configured by comparing an actual direction of the switch to a desired
direction of the switch based on the route information.

19. The method of Claim 15, wherein the response includes an

identification number of the device and the method further comprises the step of
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confirming that identification number received in the response corresponds to the
device to which the interrogation message was directed.

20. The method of Claim 15, wherein the interrogation message includes
an identification number of a device for which the interrogation message is
intended.

21. The method of Claim 15, further comprising the steps of:

identifying a configurable device in a database which is a next device which
the train will pass based on information from a positioning system located on the
train; and

obtaining an identification number associated with the device identified in
the identifying step from the database.

22. The method of Claim 21, wherein the interrogation message is
transmitted when a distance between the train’s location and the configurable
device identified in the identifying step is below a threshold.

23. The method of Claim 22, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop
the train.

24. The method of Claim 22, wherein the threshold is determined
dynamically based at least in part upon the current speed of the train.

25. The method of Claim 24, wherein the threshold is further based on a
weight of the train.

26. The method of Claim 24, wherein the database further includes a grade
of a track between the train and the device and the threshold is further based on the

grade of the track between the train and the device.
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27. The method of Claim 26, wherein the threshold is further based on
distribution of weight in the train.

28. The method of Claim 15, further comprising the step of activating a
warning device when a response with a correct configuration is not received.

29. The method of Claim 28, further comprising the step of preventing the
train from moving until an acknowledgment of the activated warning device has
been received. ~

30. A system for controlling a train, the system comprising:

a control unit; and

a transceiver, the transceiver being located on the train and being in
communication with the control unit;

wherein the control unit is configured to perform the steps of

transmitting an interrogation message to a configurable device near
the train;
listening for a response from the configurable device, the response
including a configuration of the configurable device;
allowing the train to continue if a response with a correct
configuration is received;
if no response is ?eceived or if a response with an incorrect
configuration is received,
activating a warning device to provide a warning to a train
operator;
stopping the train if an acknowledgment of the warning is

not received or if a speed of the train is not reduced within a period of time; and
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if an acknowledgment of the warning is received within the
period of time, maintaining the speed until the device has been passed or a
verification that passing the device is acceptable has been received.

31. The system of Claim 30, wherein the device is a grade crossing gate.

32. The system of Claim 30, wherein the device is a switch.

33. The system of Claim 30, wherein the response includes an
identification number of the device and wherein the control unit is further
configured to perform the step of confirming that identification number received in
the response corresponds to the device to which the interrogation message was
directed.

34. The system of Claim 30, wherein the interrogation message includes an
identification number of a device for which the interrogation message is intended.

35. The system of Claim 30, further comprising:

a positioning system, the positioning system being in communications with
the control unit and being configured to provide position information to the control
unit; and

a database, the database including a plurality of locations for a plurality of
configurable devices;

wherein the control unit is further configured to perform the steps of

identifying a configurable device in the database which is a next
device which the train will pass based on information from the positioning system;
and

obtaining an identification number from the database associated

with the device identified in the identifying step.
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36. The system of Claim 35, wherein the control unit is configured to
transmit the interrogation message when a distance between the train’s location and
the configurable device identified in the identifying step is below a threshold.

37. The system of Claim 35, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop
the train.

38. The system of Claim 35, wherein the threshold is determined
dynamically based at least in part upon the current speed of the train.

39. The system of Claim 38, wherein the threshold is further based on a
weight of the train.

40. The system of Claim 38, wherein the database further includes a grade
of a track between the train and the device and the threshold is further based on the
grade of the track between the train and the device.

41. The system of Claim 40, wherein the threshold is further based on
distribution of weight in the train.

42. The system of Claim 30, further comprising a warning device
connected to the control unit, wherein the control unit is further configured to
activate the warning device when a response with a correct configuration is not
received. |

43. The system of Claim 42, wherein the control unit is further configured
to perform the step of preventing the train from moving until an acknowledgment

of the activated warning device has been received.
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44. The system of Claim 30, wherein the period of time is based on a
worst- case assumption that the train is traveling at a maximum speed and weighs a
maximum amount.

45, The system of Claim 30, further comprising a positioning system in
communication with the control unit and located on the train, wherein the period of
time is based on an actual speed of the train based on information reported by the
positioning system and a weight of the train. track.

46. The system of Claim 45, further comprising a track database in
communication with the control unit, wherein the period of time is further based on
a grade of a section of track between the train and the device.

47. A method for controlling a train comprising the steps of: O

transmitting an interrogation message to a configurable device near the
train;

listening for a response from the configurable device, the response
including a conﬁguration of the configurable device;

allowing the train to continue if a response with a correct configuration is
recetved;

if a response with a correct configuration is not received or if no response is
received,

activating a warning device to provide a warning;
stopping the train if an acknowledgment of the warning is not

received or if a speed of the train is not reduced within a period of time; and
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if an acknowledgment of the warning is received within the period
of time, maintaining the speed until the device has been passed or a verification
that passing the device is acceptable has been received.

48. The method of Claim 47, wherein the device is a grade crossing gate.

49. The method of Claim 47, wherein the device is a switch.

50. The method of Claim 47, wherein the response includes an
identification number of the device and further comprising the step of confirming
that identification number received in the response corresponds to the device to
which the interrogation message was directed.

51. The method of Claim 47, wherein the interrogation message includes
an identification number of a device for which the interrogation message is
intended.

52. The method of Claim 47, further comprising the steps of:

identifying a configurable device in the database which is a next device
which the train will pass based on information from a positioning system; and

obtaining an identification number associated with the devic;e identified in
the identifying step from a database.

53. The method of Claim 52, wherein the interrogation message is
transmitted when a distance befween the train’s location and the configurable
device identified in the identifying step is below a threshold.

54. The method of Claim 52, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop

the train.
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55. The method of Claim 52, further comprising the step of calculating the
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threshold based at least in part upon the current speed of the train.

56. The method of Claim 55, wherein the threshold is further based on a
weight of the train.

57. The method of Claim 55, wherein the database further includes a grade
of a track between the train and the device and the threshold is further based on the
grade of the track between the train and the device.

58. The method of Claim 57, wherein the threshold is further based on
distribution of weight in the train.

59. The method of Claim 47, further comprising the step of activating a
warning device when a response with a correct configuration is not received.

60. The method of Claim 59, further comprising the step of preventing the
train from moving until an acknowledgment of the activated warning device has
been received.

61. The method of Claim 47, wherein the period of time is based on a
worst- case assumption that the train is traveling at a maximum speed and weighs a
maximum amount.

62. The method of Claim 47, wherein the period of time is based on an
actual speed of the train based on information reported by the positioning system
and a weight of the train.

63. The method of Claim 62, wherein the period of time is further based on
a grade of a section of track between the train and the device.

64. The method of Claim 63, wherein the configurable device is a switch

and further comprising the steps of storing route information from a dispatcher in a
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memory and determining whether a configuration received from the switch is
correct by comparing a direction of the switch to a desired direction of the switch
based on the route information.
65. A method for controlling a train comprising the steps of: é
obtaining a position of a train from a positioning system,;
determining a location and identification number of a next configurable
device that will be passed by the train from a database;
,sending an interrogation message including the identification number of the
next conﬁgurable device;
waiting a period of time based in part on a speed and a weight of the train
and a grade of a section of track between the train and the device;
listening for a response during the period of time;
if the response is received, comparing an identification number included in
the response to the identification number of the next configurable device;
stopping the train if a response from the device indicates that the device is
not properly configured or if a response is not received within the period of time.
66. The method of Claim 65, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next
configurable device to assume a proper configuration.
67. The method of Claim 65, wherein the configurable device is a switch
and further comprising the steps of storing route information from a dispatcher in a
memory and determining whether the switch is properly configured by comparing a
direction of the switch to a desired direction of the switch based on the route

information.
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68. A computerized method for controlling a train comprising the steps of:

obtaining a position of a train from a positioning system;

determining a location and identification number of a next configurable
device that will be passed by the train from a database;

sending an interrogation message including the identiﬁcgtion number of the
next configurable device;

waiting a first period of time based in part on a speed and a weight of the
train and a grade of a section of track between the train and the device;

listening for a response during the first period of time;

if the response is received, comparing an identification number included in
the response to the identification number of the next configurable device;

providing a warning to an operator if a fesponse from the device indicates
that the device is not properly configured or if a response is not received within the
first period of time;

stopping the train if the operator does not acknowledge the warning and
slow the train to a reduced speed within a second period of time; and

if the warning is acknowledged and the reduced speed is achieved within
the second period of time, maintaining the reduced speed until the operator verifies
that the device is configured properly or until the train has passed the device;

69. The method of Claim 68, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next
configurable device to assume a proper configuration.

70. The method of Claim 68, wherein the configurable device is a switch

and further comprising the steps of storing route information from a dispatcher in a
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memory and determining whether the switch is properly configured by comparing a
direction of the switch to a desired direction of the switch based on the route

information.
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ABSTRACT

A train control system includes a positioning system and consults a
database to determine when the train is approaching a configurable device such as
a switch or grade crossing gate. The system continuously interrogates the device to
determine its status as the train approachés the device, and forces an
engineer/conductor to acknowledge any detected malfunction. The train is forced
to come to a complete stop before proceeding past the device or may be slowed
down to a speed that will allow the engineer/conductor to visually determine
whether it is safe to proceed past the device if the engineer/conductor
acknowledges a message warning of the malfunction and will stop the train if the

engineer/conductor fails to acknowledge the warning message.
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My residence, post office address and citizenship are as stated below next to my name,
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Filing Date: October 10, 2002

For: METHOD AND SYSTEM FOR ENSURING THAT A
TRAIN DOES NOT
PASS AN IMPROPERLY CONFIGURED DEVICE
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SIR:
Attached hereto for filing are the following papers:

Information Disclosure Statement
PTO Form 1449

List of Related Cases

Cited documents (100)

Our check in the amount of $0.00 is attached covering any required fees. In the event
any variance exists between the amount enclosed and the Patent Office charges for filing the above-
noted documents, including any fees required under 37 C.F.R. 1.136 for any necessary extension of
time to make the filing of the attached documents timely, please charge or credit the difference to
Deposit Account No. 50-1442. Further, if these papers are not considered timely filed, then a request
is hereby made under 37 C.F.R. 1.136 for the necessary extension of time. A duplicate copy of this
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FILED:  October 10, 2002 /9 @0
FOR: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT PAS 4 ' RED——————
DEVICE

INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. 19000

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:
Applicants wish to disclose the following information.

REFERENCES
n Applicants wish to make of record the documents listed on the attached Form PT0-1449. Copies of the listed documents

are attached, where required, as are either statements of relevancy or any readily available full or partial English
translations of any non-English-language documents.

RELATED CASES )
n Attached is a list of Applicants’ pending applications and issued patents which may be related to the present application.
Copies of the documents, where required, are attached along with Form PTO-1449.

CERTIFICATION
, The undersigned certifies that

a} each item of information contained in this Information Disclosure Statement was cited in a communication from a
foreign or international patent office in a counterpart foreign or international application for the first time (to the
knowledge of the undersigned, having made reasonable inquiry) not more than three months prior to the filing of this
statement.

o no item of information contained in this Information Disclosure Statement was cited in a communication from a foreign
or international patent office in a counterpart foreign or international application or, to the knowledge of the undersigned,
having made reasonable inquiry, was known to any individual designated in 37 C.F.R. 1.56(c) more than three months
prior to the filing of this statement.

BASIS FOR CONSIDERATION

This Information Disclosure Statement is filed:

ul without fee and within three months of the filing date of the application.
s} without fee and within three months of the date of entry of the U.S. national stage.
n without fee and before the mailing date of a first Office Action on the merits (to the knowledge of the undersigned).
o without fee and with the appropriate certification above.
a without fee and with a new CPA application.
a} without fee and with a Request for Continued Examination.
n with fee and before the mailing date of any of a Final Office Action, Notice of Allowance or an action that otherwise
closes prosecution (to the knowledge of the undersigned).
o with fee, appropriate certification above, and before payment of the Issue Fee.
DEPOSIT ACCOUNT
n Please charge any additional fees for the papers being filed herewith and for which no check is enclosed herewith, or
credit any overpayment to Deposit Account No. 50-1442.
Respectfully submitted,
PIPER RUD%j
\eﬂzn B. Kelber
1200 Nineteenth Street, N.W. ttorney of Record
Washington, DC 20036-2412 gistration No. 30,073
“eiephone No. (202) 861-3900 Tamac M LXaivan
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.. UNITED STATES DEPARTMENT OF COMMERCE .
United States Patent and Trademark Office:
- Address: COMMISSIONER FOR PATENTS )

P.O.Box 1450
Alexandria, Virginia 22313-1450
WWW.USpLo.gov
[ appLicaTioNNO. ] FILING DATE | FIRST NAMED INVENTOR ] ATTORNEY DOCKETNO. | CONFIRMATION No. |
10/267,959 10/10/2002 Mark Edward Kane 3805-001-27 1510
7590 01/2212004 | EXAMINER |
Supervisor, Patent Prosecution Services MARC COLEMAN, MARTHE Y
PIPER RUDNICK LLP
1200 Nineteenth Streett, N.W. | ART UNIT | papERNUMBER |
3661

Washington, DC 20036-2412

DATE MAILED: 01/22/2004

Please find below and/or attached an Office communication concerning this application or proceeding.
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@ Application No. @ Applicant(s) /
10/267,959 KANE ET AL. (‘SEJ

Office Action Summary Examiner Art Unit 7

Marthe Y Marc-Coleman 3661
-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (68) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 10 October 2002.
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-70 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
-5)X] Claim(s) 65-70 is/are allowed.
6)X Claim(s) 1-3,13-18,28-32,42,43,47-49,59 and 60 is/are rejected.
X Claim(s) 4-12,19-27,33-41,44-46,50-58 and 61-64 is/are objected to.
8)[] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)(] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[]] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. §§ 119 and 120

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)_JAI b)[] Some* c)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[7] Certified copies of the priority documents have been received in Application No. .
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
13)[_] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application)
since a specific reference was included in the first sentence of the specification or in an Application Data Sheet.
37 CFR 1.78.
a) [[] The translation of the foreign language provisional application has been received.
14)["] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific
reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78.

Attachment(s)

1) @ Notice of References Cited (PTO-892) 4) E] Interview Summary (PTO-413) Paper No(s).

2) l:l Notice of Draftsperson’s Patent Drawing Review (PT0-948) 5) [:l Notice of Informal Patent Application (PTO-152)
3) E Information Disclosure Statement(s) (PTO-1449) Paper No(s) 2. 6) D Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-03) Office Action Summary Part of Paper No. 3
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DETAILED ACTION
1. This office action is in response to application serial No. 10/267,959 filed on

10/10/02 in which claims 1-70 are presented for examination.

Claim Objections
2. Claim 45 is objected to because of the following informalities: claim 45, line 4,

“track.” should be deleted after “train”. Appropriate correction is required.

Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless ~

(e) the invention was described in a patent granted on an application for patent by another filed in the
United States before the invention thereof by the applicant for patent, or on an international application
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this
title before the invention thereof by the applicant for patent.

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act
of 1999 (AIPA) and the Intellectual Property and High Technology Technical
Amendments Act of 2002 do not apply when the reference is a U.S. patent resulting
directly or indirectly from an international application filed before November 29, 2000.
Therefore, the prior art date of the reference is determined uhder 35 U.S.C. 102(e) prior
to the amendment by the AIPA (pre-AlIPA 35 U.S.C.‘ 102(e)).

4. Claims 1-3, 13-18, 28-32, 42, 43, 47-49, 59, and 60 are rejected under 35

U.S.C. 102(e) as being anticipated by Kane et al. (U.S. Patent No. 6,609,049).
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In regard to claims 1 and 15, Kane et al. discloses a system for controlling a train
comprising:
- acontrol unit (110 in Fig. 1); and
- atransceiver (140 in Fig. 1) located on the train and communicating with the
control unit (see Fig. 1); |
wherein the control unit comprising:

transmitting an interrogation message to a configurable device near the train

t

(see col. 2 lines 22-col. 3 line 12);

- listening for a response from the configurable device, the response including
a configuration of the configurable device (see col. 2 line 22-col. 3 line 12);

- allowing the train to continue if a response with a correct configuration is
received within a period of time (see col. 2 line 22-col. 3 line 12); and

- stopping the train otherwise (see col. 2 line 22-col. 3 line 12).

In regard to claims 30 and 47, Kane et al. discloses a system and method for
controlling a train comprising:
- acontrol unit (110 in Fig. 1), and
- atransceiver (140 in Fig. 1) located on the train and communicating with the
control unit (see Fig. 1);
wherein the control unit comprising:
- transmitting an interrogation message to a configurable device near the train

(see col. 2 lines 22-col. 3 line 12);
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- listening for a response from the configurable device, the response including
a configuration of the configurable device (see col. 2 line 22-col. 3 line 12);

- allowing the train to continue if a response with a correct configuration is
received within a period of time (see col. 2 line 22-col. 3 line 12); and

- listening for a response form the configuration device, the response including
a configuration of the configurable device (see col. 2 line 22-col. 3 line 12 and
Fig. 2);

- allowing the train to continue if a response with a correct configuration is
received (see col. 2 line 22-col. 3 line 12 and Fig. 2),

- if no response is received or if a response with an incorrect configuration is
received, activating a warning device to provide a warning to a train operator
(see col. 2 line 22-col. 3 line 12 and Fig. 2);

- stopping the train if an acknowledgment of the warning is not received or if a

V speed of the train is not reduced within a period of time (see col. 2 line 22-col.
3 line 12 and Fig. 2); and

- if an acknowledgment of the warning is received within the period of time,
maintaining the speed until the device has been passed or a verification that
passing the device is acceptable has been received (see col. 2 line 22-col. 3

line 12 and Fig. 2).
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In regard to claims 2, 3, 16, 17, 31, 32, 48 and 49, Kane et al. discloses that the
device is a grade crossing gate (see col. 2 lines 36-44). Kane also disclose that the

device is a switch (see col. 2 lines 36-44).

In regard to claims 13, 28, 42, and 59, Kane et al. discloses that the system
further comprising a warning device (140 in Fig. 1) connected to the control unit,
wherein the control unit is further configured to activate the warning device when a
response with a correct configuration is received (see Fig. 1 and col. 2 line 22 —col. 3

line 12).

In regard to claims 14, 29, 43 and 60, Kane et al. discloses that the control unit is
further configured to performed the step of preventing the train from moving until an

acknowledgment of the activated warning device has been received (see Fig. 2).

In regard to claim 18, Kane et al. discloses storing route information form a
dispatcher in a memory and determining whether the switch is properly configured by
comparing an actual direction of the switch to a desired direction of the switch based on

the route information (see Fig. 1 and col. 2 lines 22-45).

Allowable Subject Matter
5. Claims 4-12, 19-27, 33-41, 44-46, 50-58, 61-64 are objected to as being

dependent upon a rejected base claim, but would be allowable if rewritten in
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independent form including all of the limitations of the base claim and any intervening

claims.
6. Claims 65-70 are allowed.
Conclusion
7. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Marthe Y Marc-Coleman whose telephone number is
(703) 305-4970. The examiner can normally be reached on Monday-Thursday from
9:30 AM - 8:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, William A Cuchlinski can be reached on (703) 308-3873. The fax phone
number for the organization where this application or proceeding is assigned is (703)
872-9306.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist whose telephoﬁe number is (703) 308-

1113.

Patent Examiner

Maritw ¥ Have-Glemay

Marthe Marc-Coleman

January 15, 2004
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DOCKET NO. 3805-001-27

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Mark Edward KANE, etal. ART UNIT: 3661

SERIAL NO.: 10/267,959 EXAMINER: Marthe Y. Marc Coleman
FILING DATE: October 10, 2002
FOR: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT PASS

AN IMPROPERLY CONFIGURED DEVICE

REQUEST FOR RECONSIDERATION

ASSISTANT COMMISSIONER FOR PATENTS
PO BOX 1450

ALEXANDRIA, VA 22313-1450

SIR:

Responsive to the outstanding Office Action dated January 22, 2004, reconsideratibn is

respectfully requested in light of the following remarks.

ReECEIVED

FEB 2 0 2004

GROUP 3600
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REMARKS
Applicants wish to thank Examiner Marc-Coleman for the courtesy of a telephonic

interview with Applicant’s representative, James M. Heintz, on February 2, 2004. At the

interview, Applicant’s representative stated that the §102(e) rejection over Kane, et al. (U.S.

Patent No. 6,609,049) was improper because the application and Kane, et al. have the same

inventors. The Examiner agreed and indicated that the rejection would be withdrawn upon the

submission of a written response.
Accordingly, Applicants request the withdrawal of the rejection Claims 1-3, 13-18, 28-32,

42,43, 47-49, 59 and 60 over Kane, et al. as Kane, et al. and the present application have the

same inventors.

In light of the above, Applicants submit that this application is now in condition for
allowance and therefore request favorable consideration. If any issues remain which the
Examiner feels may be best resolved through a personal or telephonic interview, the Examiner is

respectfully requested to contact Applicants’ counsel, James M. Heintz at (202) 861-4167.

Respectfully submitted,

PIPER RUDNICK LLP

I

Stel\\;eﬁgB, Kelber ﬂ

Registration No. 30,073
Attorney of Record
1200 Nineteenth Street, N'W. James M. Heintz
Washington, D.C. 20036-2412 Registration No. 41,828

Telephone No. (202) 861-3900
Facsimile No. (202) 223-2085
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DOCKET NO.: 3805-001-27

PIPER RUDNICK "'F
1200 NINETEENTH STREET, NW
WASHINGTON, DC 20036-2412

TELEPHONE: 202-861-3900
FACSIMILE: 202-223-2085

ASSISTANT COMMISSIONER FOR PATENTS

PO BOX 1450

ALEXANDRIA, VA 22313-1450

Re:

Serial No.:

10/267,959

Applicant(s): Mark Edward KANE, et al.
Filing Date: October 10, 2002

For: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES
NOT PASS AN IMPROPERLY CONFIGURED DEVICE
Group Art Unit: 3661

Examiner: Marthe Y. Marc Coleman

SIR:

Attached hereto for filing are the following papers:

Request for Reconsideration

RECEIVED

FEB 2 0 2004

GROUP 3600

e/cl/</

Our check in the amount of $_0.00_ is attached covering any required fees. In the event any
variance exists between the amount enclosed and the Patent Office charges for filing the above-noted

documents, including any fees required under 37 C.F.R. 1.136 for any necessary extension of time to

make the filing of the attached documents timely, please charge or credit the difference to Deposit

Account No. 50-1442. Further, if these papers are not considered timely filed, then a request is

hereby made under 37 C.F.R. 1.136 for the necessary extension of time. A duplicate copy of this

sheet is enclosed.

Respectfully submitted,

PIPER RUDNICK LL

It

Stevix]ljB Kelber
Attorngy of Record
Registration No.:

James M. Heintz

30,073

Registration No. 41,828
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5-001-27

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

ATION: Mark Edward KANE, et al. GROUP ART UNIT: 3661
RIAL-NUMBER:  10/267,959 EXAMINER: Marthe Y. Marc Coleman
FILED: Qctober 10, 2002

FOR: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT PASS AN IMPROPERLY CONFIGURED
DEVICE
INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. 1.97
Assistant Commissioner for Patents
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Sir:
Applicant(s) wish(es) to disclose the following information.

REFERENCES
L | Applicant(s) wish(es) to make of record the documents listed on the attached Intemnational Search Report and Form
PTO-1449. Copies of the listed documents are attached, where required, as are either statements of relevancy or any
\ readily available full or partial English translations of any non-English-language documents.
RELATED CASES i
O Attached is a list of Applicant’s(s’) pending applications and issued patents which may be related to the present

application. Copies of the documents, where required, are attached along with Form PTO-1449,

CERTIFICATION
The undersigned certifies that

] each item of information contained in this Information Disclosure Statement was cited in a communication from a
foreign or international patent office in a counterpart foreign or international application for the first time (to the
knowledge of the undersigned, having made reasonable inquiry) not more than three months prior to the filing of this
statement. )

= no item of information contained in this Information Disclosure Statement was cited in a communication from a foreign
or international patent office in a counterpart foreign or international application or, to the knowledge of the undersigned,
having made reasonable inquiry, was known to any individual designated in 37 C.F.R. 1.56(c) more than three months
prior to the filing of this statement.

\:\BASIS FOR CONSIDERATION

This Information Disclosure Statement is filed:

without fee and within three months of the filing date of the application.

without fee and within three months of the date of entry of the U.S. national stage.

without fee and before the mailing date of a first Office Action on the merits (to the knowledge of the undersigned).
without fee and with the appropriate certification above.

without fee and with a new CPA application.

without fee and with a Request for Continued Examination.

with fee and before the mailing date of any of a Final Office Action, Notice of Allowance or an action that otherwise
closes prosecution (to the knowledge of the undersigned).

with fee, appropriate certification above, and before payment of the Issue Fee.

ooomooo

]

DEPOSIT ACCOUNT
n Please charge any additional fees for the papers being filed herewith and for which no check is enclosed herewith, or
credit any overpayment to Deposit Account No. 50-1442.

. RECEIVED

*  PIPER RUD
JUN 1 7 2004 Mﬂ %ﬁ

{ 7
1200 Nineteenth Street, N.W. G HU U P 600 a@tx‘x‘e}; olgilssgrd

Respectfully submitted,

Washington, DC 20036-2412 gistration No. 30,073
Telephone No. (202) 861-3900 R James M. Heintz
Facsimile No. (202) 223-2085 Registration No. 41,828
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PIPER RUDNICK ¥ .
1200 NINETEENTH STREET, NW
WASHINGTON, DC  20036-2412

TELEPHONE: 202-861-3900
FACSIMILE: 202-223-2085

DOCKET NO.: 3805-001-27

ASSISTANT COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Re:  Serial No.: 10/267,959
Applicant(s): Mark Edward KANE, et al.
Filing Date: October 10, 2002
For: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES
NOT PASS AN IMPROPERLY CONFIGURED DEVICE
Group Art Unit: 3617
Examiner: Marthe Y. Marc Coleman

SIR: . 1/}.
Attached hereto for filing are the following papers: RECEIVED

004
Information Disclosure Statement JUN1 72
International Search Report .

Form PTO 1449 ' GROUP 3600
Cited Documents (2) -

Our check in the amount of $_0.00 is attached covering any required fees. In the event any
variance exists between the amount enclosed and the Patent Office charges for filing the above-noted
documents, including any fees required under 37 C.F.R. 1.136 for any necessary extension of time to
make the filing of the attached documents timely, please charge or credit the difference to Deposit
Account No. 50-1442. Further, if these papers are not considered timely filed, then a request is
hereby made under 37 C.F.R. 1.136 for the necessary extension of time. A duplicate copy of this
sheet is enclosed.

Respectfully submitted,

% omey of Record .
RegistrationNo.: 30,073

James M. Heintz .
Registration No. 41,828
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@ Application No. @ Applicant(s)

10/267,959 KANE ET AL.
Office Action Summary Examiner YT A
Marthe Y Marc-Coleman 3661

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address !—

1)K Responsive to communication(s) filed on 10 February 2004.
2a)[]] This action is FINAL. 2b)[X This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X] Claim(s) 1-70 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) is/are allowed.
6)X] Claim(s) 1-70 is/are rejected.
7] Claim(s) _____is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAl b)[] Some * ¢)[] None of:
1.[[] Certified copies of the priority documents have been received.
2.[7] certified copies of the priority documents have been received in Application No. __
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mait Date.
3) X Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice of Informal Patent Application (PTO-152)
Paper No(s)Mail Date §/17/04. 6) ] Other: .
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 5
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Application/Control Number: 10/267,959 Page 2
Art Unit: 3661

DETAILED ACTION
1. This office action is in response to request for reconsideration filed on February
10, 2004.

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claim 1, 3, 4, 5-15, 17-30, 32-47, 49 and 50-70 are rejected under 35
U.S.C. 102(b) as being anticipated by Hungate et al. (U.S. Patent No. 5,950,966).

Hungate et al. discloses a system and method for controlling a train comprising
a control unit 31, transceivers 30 located on the in communication with the control unit.
Transceivers on the train, shown as the on board system 30 communicate with the
wayside controllers 20. The control unit transmitted an interrogation message to a
configurable device near the train; listening for a response from the configurable device,
the response including a configuration of the configurable device; allowing the train to
continue if a response with a correct configuration is received within a period of time
and stopping the train otherwise (see col. 6 lines 23-55). The system also warns the
operator, and if the operator does not get the warning the system automatically applied
brake to stop the train. The system is able to operate the brakes based on information
received, which includes the length and weight of the train. Hungate further discloses

that the device is a switch (see col. 2 lines 20-35).
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Application/Control Number: 10/267,959 Page 3
Art Unit: 3661

Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of 35
U.S.C. 102 that form the basis for the rejections under this section made in this Office

action:

A person shall be entitled to a patent unless -

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for a patent.

Claims 1-70 are rejected under 35 U.S.C. 102(a) as being anticipated by Berry et
al. (Pub. No. US 2002/0096605).

Berry et al. discloses a system and method for controlling a train (see abstract)
comprising a control unit, a transceiver located on the train in communication with the
control unit. The control unit transmitted an interrogation message to a configurable
device near the train; listening for a response from the configurable device, the
response including a configuration of the configurable device; allowing the train to
continue if a response with a correct configuration is received within a period of time
and stopping the train otherwise (see [0002], [0007] - [0016], [0031] - [0048]). The
system also warns the operator, and if the operator does not get the warning the system
automatically applied brake to stop the train. The system is able to operate the brakes
based on information received, which includes the length and weight of the train.
Hungate further discloses that the device is a switch (see [0002], [0007] - [0016], [0031]
- [0048]).

WABTEC CORP. EXHIBIT 1004
Page 101 of 208



_ Application/Control Number: 10/267,959 Page 4
Art Unit: 3661
Conclusion
4. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Marthe Y Marc-Coleman whose telephone number is
(703) 305-4970. The examiner can normally be reached on Monday-Thursday from
9:30 AM - 8:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tomas G Black can be reached on (703) 305-8233. The fax phone number
for the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

Patent Examiner Q/
% Jove-Glerna,,
Marthe Y. Marc-Coleman

June 17, 2004
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H 266 |

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Mark Edward KANE, etal. ART UNIT: 3661

SERIAL NO.: 10/267,959 . EXAMINER: M. Y. Marc Coleman
FILING DATE: October 10, 2002
FOR: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT

PASS AN IMPROPERLY CONFIGURED DEVICE

AMENDMENT ae CEIVED

ASSISTANT COMMISSIONER FOR PATENTS

PO BOX 1450 Sep 1ot
. ALEXANDRIA, VA 22313-1450 GQOQP 2600
SIR: ‘

Responsive to the outstanding Office Action dated July 7, 2004, entry of the following

amendments is respectfully requested.
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IN THE CLAIMS

1. (Original) A system for controlling a train, the system comprising:

a control unit; and

a transceiver, the transceiver being located on the train and being in communication with
the control unit;

wherein the control unit is configured to perform the steps of

transmitting an interrogation message to a configurable device near the train;

listening for a response from the configurable device, the response including a
configuration of the configurable device;

allowing the train to continue if a response with a correct configuration is received
within a period of time; and

stopping the train otherwise.

2. (Original) The system of Claim 1, wherein the device is a grade crossing gate.

3. (Original) The system of Claim 1, wherein the device is a switch.

4. (Original) The system of Claim 1, wherein the response includes an identification
number of the device and wherein the control unit is further configured to perform the step of
confirming that identification number received in the response corresponds to the device to which
the interrogation message was directed.

5. (Original) The system of Claim 1, wherein the interrogation message includes an
identification number of a device for which the interrogation message is intended.

6. (Original) The system of Claim 1, further comprising:

a positioning system, the positioning system being in communications with the control
unit and being configured to provide position information to the control unit; and

a database, the database including a plurality of locations for a plurality of configurable

2.
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devices;
wherein the control unit is further configured to perform the steps of
identifying a configurable device in the database which is a next device which the
train will pass based on information from the positioning system; and
obtaining an identification number from the database associated with the device
identified in the identifying step.

7. (Original) The system of Claim 6, wherein the control unit is configured to transmit
the interrogation message when a distance between the train’s location and the configurable
device identified in the identifying step is below a threshold.

8. (Original) The system of Claim 7, wherein the threshold is a predetermined number
based at least in part on an expected worst case distance required to stop the train.

9. (Original) The system of Claim 7, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

10. (Original) The system of Claim 9, wherein the threshold is further based on a weight
of the train.

11. (Original) The system of Claim 9, wherein the database further includes a grade of a
track between the train and the device and the threshold is further based on the grade of the track
between the train and the device.

12. (Original) The system of Claim 11, wherein the threshold is further based on
distribution of weight in the train.

13. (Original) The system of Claim 1, further comprising a warning device connected to
the control unit, wherein the control unit is further configured to activate the warning device
when a response with a correct configuration is not received.

14. (Original) The system of Claim 13, wherein the control unit is further configured to

-3-
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perform the step of preventing the train from moving until an acknowledgment of the activated
warning device has been received.

15. (Currently Amended) A method for controlling a train comprising the steps of:

transmitting an interrogation message from the train to a configurable device near the
train;

listening for a response from the configurable device, the response including a
configuration of the configurable device;

allowing the train to continue if a response with a correct configuration is received; and

stopping the train otherwise.

16. (Original) The method of Claim 15, wherein the device is a grade crossing gate.

17. (Original) The method of Claim 15, wherein the device is a switch.

18. (Original) The method of Claim 16, further comprising the steps of storing route
information from a dispatcher in a memory and determining whether the switch is properly
configured by comparing an actual direction of the switch to a desired direction of the switch
based on the route information.

19. (Original) The method of Claim 15, wherein the response includes an identification
number of the device and the method further comprises the step of confirming that identification
number received in the response corresponds to the device to which the interrogation message
was directed.

20. (Original) The method of Claim 15, wherein the interrogation message includes an
identification number of a device for which the interrogation message is intended.

21. (Original) The method of Claim 15, further comprising the steps of:

identifying a configurable device in a database which is a next device which the train will

pass based on information from a positioning system located on the train; and

-4
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obtaining an identification number associated with the device identified in the identifying
step from the database.

22. (Original) The method of Claim 21, wherein the interrogation message is transmitted
when a distance between the train’s location and the configurable device identified in the
identifying step is below a threshold.

23. (Original) The method of Claim 22, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop the train.

24. (Original) The method of Claim 22, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

25. (Original) The method of Claim 24, wherein the threshold is further based on a
weight of the train.

26. (Original) The method of Claim 24, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the grade of the
track between the train and the device.

27. (Original) The method of Claim 26, wherein the threshold is further based on
distribution of weight in the train.

28. (Original) The method of Claim 15, further comprising the step of activating a
warning device when a response with a correct configuration is not received.

29. (Original) The method of Claim 28, further comprising the step of preventing the
train from moving until an acknowledgment of the activated warning device has been received.

30. (Original) A system for controlling a train, the system comprising:

a control unit; and

a transceiver, the transceiver being located on the train and being in communication with

the control unit;

-5-
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wherein the control unit is configured to perform the steps of
transmitting an interrogation message to a configurable device near the train;
listening for a response from the configurable device, the response including a
.conﬁguration of the configurable device;
allowing the train to continue if a response with a correct configuration is
received;
if no response is received or if a response with an incorrect configuration is
received,
activating a warning device to provide a warning to a train operator;
stopping the train if an acknowledgment of the warning is not received or
if a speed of the train is not reduced within a period of time; and
if an acknowledgment of the warning is received within the period of time,
maintaining the speed until the device has been passed or a verification that passing the device is
acceptable has been received.

31. (Original) The system of Claim 30, wherein the device is a grade crossing gate.

32. (Original) The system of Claim 30, wherein the device is a switch.

33. (Original) The system of Claim 30, wherein the response includes an identification
number of the device and wherein the control unit is further configured to perform the step of
confirming that identification number received in the response corresponds to the device to which
the interrogation message was directed.

34. (Original) The system of Claim 30, wherein the interrogation message includes an
identification number of a device for which the interrogation message is intended.

35. (Original) The system of Claim 30, further comprising:

a positioning system, the positioning system being in communications with the control

-6-
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unit and being configured to provide position information to the control unit; and

a database, the database including a plurality of locations for a plurality of configurable
devices;

wherein the control unit is further configured to perform the steps of

identifying a configurable device in the database which is a next device which the
train will pass based on information from the positioning system; and

obtaining an identification number from the database associated with the device
identified in the identifying step.

36. (Original) The system of Claim 35, wherein the control unit is configured to transmit
the interrogation message when a distance between the train’s location and the configurable
device identified in the identifying step is below a threshold.

37. (Original) The system of Claim 35, wherein the threshold is a predetermined number
based at least in part on an expected worst case distance required to stop the train.

38. (Original) The system of Claim 35, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

39. (Original) The system of Claim 38, wherein the threshold is further based on a
weight of the train.

40. (Original) The system of Claim 38, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the grade of the
track between the train and the device.

41. (Original) The system of Claim 40, wherein the threshold is further based on
distribution of weight in the train.

42. (Original) The system of Claim 30, further comprising a warning device connected

to the control unit, wherein the control unit is further configured to activate the warning device
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when a response with a correct configuration is not received.

43. (Original) The system of Claim 42, wherein the control unit is further configured to
perform the step of preventing the train from moving until an acknowledgment of the activated
warning device has been received.

44. (Original) The system of Claim 30, wherein the period of time is based on a worst-
case assumption that the train is traveling at a maximum speed and weighs a maximum amount.

45. (Original) The system of Claim 30, further comprising a positioning system in
communmnication with the control unit and located on the train, wherein the period of time is based
on an actual speed of the train based on information reported by the positioning system and a
weight of the train. track.

46. (Original) The system of Claim 45, further comprising a track database in
communication with the control unit, wherein the period of time is further based on a grade of a
section of track between the train and the device.

47. (Currently Amended) A method for controlling a train comprising the steps of:

transmitting an interrogation message from the train to a configurable device near the
train;

listening for a response from the configurable device, the response including a
configuration of the configurable device;

allowing the train to continue if a response with a correct configuration is received;

if a response with a correct configuration is not received or if no response is received,

activating a warning device to provide a wamning;
stopping the train if an acknowledgment of the warning is not received or if a
speed of the train is not reduced within a period of time; and

if an acknowledgment of the warning is received within the period of time,
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maintaining the speed until the device has been passed or a verification that passing the device is
acceptable has been received.

48. (Original) The method of Claim 47, wherein the device is a grade crossing gate.

49. (Original) The method of Claim 47, wherein the device is a switch.

50. (Original) The method of Claim 47, wherein the response includes an identification
number of the device and further comprising the step of confirming that identification number
received in the response corresponds to the device to which the interrogation message was
directed.

51. (Original) The method of Claim 47, wherein the interrogation message includes an
identification number of a device for which the interrogation message is intended.

52. (Original) The method of Claim 47, further comprising the steps of:

identifying a configurable device in the database which is a next device which the train
will pass based on information from a positioning system; and

obtaining an identification number associated with the device identified in the identifying
step from a database.

53. (Original) The method of Claim 52, wherein the interrogation message is transmitted
when a distance between the train’s location and the configurable device identified in the
identifying step is below a threshold.

54. (Original) The method of Claim 52, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop the train.

55. (Original) The method of Claim 52, further comprising the step of calculating the
threshold based at least in part upon the current speed of the train.

56. (Original) The method of Claim 55, wherein the threshold is further based on a

weight of the train.
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57. (Original) The method of Claim 55, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the grade of the
track between the train and the device.

58. (Original) The method of Claim 57, wherein the threshold is further based on
distribution of weight in the train.

59. (Original) The method of Claim 47, further comprising the step of activating a
warning device when a response with a correct configuration is not received.

60. (Original) The method of Claim 59, further comprising the step of preventing the
train from moving until an acknowledgment of the activated warning device has been received.

61. (Original) The method of Claim 47, wherein the period of time is based on a worst-
case assumption that the train is traveling at a maximum speed and weighs a maximum amount.

62. (Original) The method of Claim 47, wherein the period of time is based on an actual
speed of the train based on information reported by the positioning system and a weight of the
train.

63. (Original) The method of Claim 62, wherein the period of time is further based on a
grade of a section of track between the train and the device.

64. (Original) The method of Claim 63, wherein the configurable device is a switch and
further comprising the steps of storing route information from a dispatcher in a memory and
determining whether a configuration received from the switch is correct by comparing a direction
of the switch to a desired direction of the switch based on the route information.

65. (Original) A method for controlling a train comprising the steps of:

obtaining a position of a train from a positioning system;

determining a location and identification number of a next configurable device that will

be passed by the train from a database;
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sending an interrogation message including the identification number of the next
configurable device;

waiting a period of time based in part on a speed and a weight of the train and a grade of a
section of track between the train and the device;

listening for a response during the period of time;

if the response is received, comparing an identification number included in the response
to the identification number of the next configurable device;

stopping the train if a response from the device indicates that the device is not properly
configured or if a response is not received within the period of time.

66. (Original) The method of Claim 65, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next configurable device
to assume a proper configuration.

67. (Original) The method of Claim 65, wherein the configurable device is a switch and
further comprising the steps of storing route information from a dispatcher in a memory and
determining Qhether the switch is properly configured by éomparing a direction of the switch to a
desired direction of the switch based on the route information.

68. (Original) A computerized method for controlling a train comprising the steps of:

obtaining a position of a train from a positioning system;

determining a location and identification number of a next configurable device that will
be passed by the train from a database;

sending an interrogation message including the identification number of the next
configurable device;

waiting a first period of time based in part on a speed and a weight of the train and a grade

of a section of track between the train and the device;
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listening for a response during the first period of time;

if the response is received, comparing an identification number included in the response
to the identification number of the next configurable device;

providing a warning to an operator if a response from the device indicates that the device
is not properly configured or if a response is not received within the first period of time;

stopping the train if the operator does not acknowledge the warning and slow the train to a
reduced speed within a second period of time; and

if the warning is acknowledged and the reduced speed is achieved within the second
period of time, maintaining the reduced speed until the operator verifies that the device is
configured properly or until the train has passed the device;

69. (Original) The method of Claim 68, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next configurable device
to assume a proper configuration.

70. (Original) The method of Claim 68, wherein the configurable device is a switch and
further comprising the steps of storing route information from a dispatcher in a memory and
determining whether the switch is properly configured by comparing a direction of the switch to a

desired direction of the switch based on the route information.
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REMARKS

Claims 1-70 are pending in the application.

Claims 1, 3-15, 17-30, 32-47, 49 and 50-70 stand rejected under 35 U.S.C. § 102(b) as
being anticipated by U.S. Patent No. 5,950,966 (“Hungate™). This rejection is respectfully
traversed for the reasons set forth below.

Claims 1, 3-15, 17-30, 32-47, 49, and 50-64 include the steps of transmitting or sending
““an interrogation message to a configurable device” and “listening for a response from the
configurable device, the response including a configuration of the configurable device.”‘ These
steps are not disclosed in Hungate.

Hungate discloses a system in which trains communicate with wayside controllers that
pass along movement authorities to the train and, in some embodiments, issue incremental
movement authorities for the train. Col. 3, lines 26-35 and 46-54. Hungate also discloses that his
system can be implemented to “accommodate monitored manual switches or remote powered
switches” at col. 2, lines 20-35. Such switches are configurable devices. The office action
apparently takes the position that the disclosure in Hungate that some embodiments can
accommodate such switches means that the wayside controllers will report the configuration of
such switches in response to an interrogation message as required by Claims 1, 3-15, 17-30, 32-
47, 49, and 50-64. This is not correct.

First, Hungate makes clear that the way in which his system accommodates such switches
is by having the switches communicate with the wayside controllers 20 rather than with any
system on the train. Col. 3, lines 55-60 disclose that the logic circuitry 21 (which is a part of the
wayside controller 20, see Figure 3) confirm that there are no conflicting switch settings prior to
executing an incremental authority. Thus, any communication of the status of the switch occurs

between the switch and the wayside controllers, not between the train and the switch as required
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by Claims 1, 3-15, 17-30, 32-47, 49, and 50-64.

Second, there is no disclosure in Hungate that any information regarding the configuration
of the switch is transmitted to a train. Indeed, given that the wayside controller resolves any
conflict between movement authorities and switch positions before issuing the movement
authorities, there is simply no reason to transmit switch configuration information to a train in
Hungate’s system.

Third, Hungate is silent as to how communications between the wayside controllers and
the train occur. There is simply no disclosure in Hungate of any interrogation message being sent
by the train to the wayside controller. Hungate’s wayside controllers may simply broadcast
movement authorities to nearby trains in the area in the same manner in which conventional cab
signal system broadcast signal aspects to nearby trains without any interrogation messages being
sent form the train.

For the foregoing reasons, withdrawal of the rejections of Claims 1, 3-15, 17-30, 32-47,
49, and 50-64 is respectfully requested.

| Claims 65-70 require “determining a location and identification number of a next
configurable device that will be passed by the train from a database” and “sending an
interrogation message including the identification number of the next configurable device.”
Neither step is disclosed by Hungate. As discussed above, Hungate is simply silent as to how
communications between the train and the wayside controllers are initiated. Moreover, Hungate
states at col. 2, lines 21-26 that the “present invention . . . does not require an onboard train
database . ...” Accordingly, withdrawal of the rejections of Claims 65-70 is respectfully
requested.

Claims 1-70 stand rejected under 35 U.S.C. § 102(a) as being anticipated by U.S. Patent

Application Publication No. US 2002/0096605 (“Berry”). This rejection is respectfully traversed.

-14-
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The office action relies on paragraphs 0002, 0007-0016, and 0031-0048 of Berry as disclosing a
control unit that transmits an interrogation message to a configurable device, listens for a
response including a configuration of the configurable device, and allows the train to continue if
a response with a correct configuration is received. This is simply not correct.

Berry’s system is primarily concerned with controlling the speed of a train as it passes a
grade crossing to ensure that the grade crossing gate is not activated too early or too late. Berry’s
system transmits a message to a grade crossing gate controller to activate a gate. See, e.g., Figs 7
and 11 and paragraph 0031. However, an activation message is not an interrogation message as
required in each of the currently pending claims. An activation message activates a device (in
this case, to lower the grade crossing gate). In contrast, an interrogation message requires a
response. There is no teaching in Berry that the grade crossing gate controller transmits its
configuration back to the train or transmits any other response back to the train. Indeed, while,
Berry’s gate controller (shown in Figure 6) includgs areceiver 24 for receiving an activation
message, there is no transmitter in Berry’s gate controller for transmitting a response to an
interrogation message to the train. Similarly, while Berry’s CBTC 12 includes a wireless
transmitter 20 for transmitting an activation message, there is no receiver in the CBTC 12 for
receiving a response from the gate controller.

Still further, there is no disclosure in Berry for stopping the train if the gate controller
indicates that it is not properly configured. Berry only discloses activating the train’s brakes to
slow the train in order to ensure that it stays within a speed profile as discussed in paragraphs
0046-0047.

Accordingly, Berry neither discloses or suggests sending an “interrogation message” to a
configurable device such as a grade crossing gate or “listening for a response from the

configurable device” as required in each of the currently-pending claims. Moreover, several of
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the currently pending claims include additional limitations that are also not disclosed in Berry.
For example, independent Claims 1, 15, 30,47, 65, 68 include the step of “stopping the train.” In
contrast, Berry’s system only slows the train to keep it within a speed profile, it does not stop the
train. Independent Claim 65 includes the step of “comparing an identification number included
in the response to the identification number of the next configurable device.” There is no
disclosure in Berry of any identification numbers associated with any of the gate controllers.
There are yet additional limitations in the various independent claims and dependent claims that
are not disclosed in Berry. For all of the foregoing reasons, withdrawal of the rejections of
Claims 1-70 based on Berry is respectfully requested.

In light of the above, Applicants submit that this application is now in condition for
allowance and therefore request favorable consideration. If any issues remain which the
Examiner feels may be best resolved through a personal or telephonic interview, the Examiner is
respectfully requested to contact Applicants’ counsel, James M. Heintz at (202) 861-4167.

Respectfully submitted,
PIPER RUDNICK
T
Steven B. Kelber
Registration No. 30,073

Attorney of Record
1200 Nineteenth Street, N.W. James M. Heintz
Washington, D.C. 20036-2412 Registration No. 41,828
Telephone No. (202) 861-3900
Facsimile No. (202) 223-2085
4599497.1 - 1 6'
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Application No. Applicant(s)

10/267,959 KANE ET AL.
Office Action Summary Examiner AUt

Christine M. Behncke 3661

—~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)K Responsive to communication(s) filed on 13 September 2004.
2a)[_] This action is FINAL. 2b)[X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-7Q is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5X] Claim(s) 65-70 is/are allowed.
6)[ Claim(s) 1.2.5,13-16,20,28-31,34,42,43,47,48,51,59 and 60 is/are rejected.
7YX Claim(s) 3.4.6-12,17-19,21-27,32,33,35-41,44-46,49,50,52-58 and 61-64 is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

- Application Papers

9)X The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 10 October 2002 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[J Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) @ Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [T Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _____
3) [[] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) [:] Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20041220
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Application/Control Number: 10/267,959 Page 2
Art Unit: 3661

DETAILED ACTION
Specification
1. The disclosure is objected to because of the following informalities:
Page 5, line 3 element “map database 140" was previously assigned reference
number 130, Figure 1.
Page 10, line 6 element “event recorder 140" is not illustrated in Drawings.

Appropriate correction is required.

Claim Objections
2. Claim 18 is objected to as failing to provide proper antecedent basis for the

claimed subject matter depending from Claim 16.

Claim Rejections - 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

4, Claims 1, 2, 5, 13-16, 20, 28-31, 34, 42, 43, 47, 48, 51, 59, and 60 are rejected

under 35 U.S.C. 102(b) as being anticipated by Petit et al. US Patent No. 5,092,544,

5. Regarding Claims 1, 15, 30 and 47, Petit discloses a system and method for

controlling a train comprising: a control unit (CPU 58); and a transceiver (radio 64), the
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Application/Control Number: 10/267,959 Page 3
Art Unit: 3661

transceiver being located on the train and being in communication with the control unit
(Figure 2); wherein the control unit is configured to perform the steps of transmitting an
interrogation message from the train to a configurable device near the train (Column 4,
lines 27-38); listening for a response from the configurable device, the response
including a configuration of the configurable device (Column 5, lines 41-44 and Column
7, lines 53-57); allowing the train to continue if a response with a correct configuration is
received within a period of time (Column 6, lines 23-36 and lines 1-7); and stopping the
train otherwise (Column 6, lines 1-7).

6. Further (Claims 30 and 47), if no response is received or is a response with an
incorrect configuration is received, activating a warning device to provide a warning to a
train operator (Column 6, lines 1-7 and 30-32); stopping the train if an acknowledgment
of the warning is not received or if a speed of the train is not reduced within a period of
time (Column 6, lines 1-7 and 30-36); and if an acknowledgment of the warning is
received within the period of time, maintaining the speed until the device has been
passed or a verification that passing the device is acceptable has been received

(Column 6, lines 1-7 and Column 8, lines 45-50).

7. Regarding Claims 2, 16, 31 and 48 Petit discloses wherein the device is a grade
crossing gate (Column 1, lines 8-10).

8. Regarding Claims 5, 20, 34 and 51Petit discloses wherein the interrogation
message includes an identification number of a deviée for which the interrogation

message is intended (Column 4, lines 61-67).
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9. Regarding Claims 13, 28, 42, and 59 Petit discloses a warning device connected
to the control unit (Figure 2), wherein the control unit is further configured to activate the
warning device when a response with a correct configuration is not received (Column 6,
lines 1-7).

10. Regarding Claims 14, 29, 43, and 60 Petit discloses wherein the control unit is
further conﬁg‘ured to perform the step of preventing the train from moving until an
acknowledgment of the activated warning device has been received (Column 6, lines

14-36).

Allowable Subject Matter
11.  Claims 3, 4, 6-12, 17-19, 21-27, 32_. 33, 35-41, 44-46, 49, 50, 52-58, and 61-64
are objected to as being dependent upon a rejected base claim and are at present
considered to overcome the prior art of record if rewritten in independent form including

all of the limitations of the base claim and any intervening claims.
12. Claims 65-70 are at present considered allowable.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Christine M. Behncke whose telephone number is (703)
305-0589. The examiner can normally be reached on Monday - Friday 8:30 AM - 5:30
PM.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Thomas G. Black can be reached on (703) 305-8233. The fax phone
number for the organization where this application or proceeding is assigned is 703-
872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

12/20/2004

RICHARD M. CAVSY
PRINARY EXALLY

GROLP 10
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DLA PIPER RUDNICK GRAY CARY US.LLP
1200 NINETEENTH STREET, NW
WASHINGTON, DC 20036-2412

TELEPHONE: 202-861-3900
FACSIMILE: 202-223-2085

DOCKET NO.: 3805-001-27

ASSISTANT COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Re: Serial No.: 10/267,959
Applicant(s): Mark Edward KANE, et al.
Filing Date: October 10, 2002
For: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES
NOT PASS AN IMPROPERLY CONFIGURED DEVICE
Group Art Unit: 3661
Examiner: Christine N. Behncke

SIR:
Attached hereto for filing are the following papers:

Fee Transmittal
Amendment

Our check in the amount of $400.00 is attached covering any required fees. In the event any
variance exists between the amount enclosed and the Patent Office charges for filing the above-noted
documents, including any fees required under 37 C.F.R. 1.136 for any necessary extension of time to
make the filing of the attached documents timely, please charge or credit the difference to Deposit
Account No. 50-1442. Further, if these papers are not considered timely filed, then a request is
" hereby made under 37 C.F.R. 1.136 for the necessary extension of time. A duplicate copy of this
sheet is enclosed.

Respectfully submitted,

DLA PIPER RUDNICK GRAY CARY U.S. LLP

Ailhf

St¢ven B. Kelber i
A ey of Record
Registration No.: 30,073

James M. Heintz
Registration No.: 41,828
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DOCKET NO. 3805-001-27

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

RE APPLICATION OF: Mark Edward KANE, et al. ART UNIT: 3661
SERIAL NO.: 10/267,959 EXAMINER: Christine M.
Behncke

FILING DATE: October 10, 2002

FOR: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT
PASS AN IMPROPERLY CONFIGURED DEVICE

AMENDMENT

ASSISTANT COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 22313-1450
SIR:
Responsive to the outstanding Office Action dated January 3, 2005, entry of the following

amendments is respectfully requested.
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IN THE CLAIMS

1. (Currently Amended) A system for controlling a train, the system comprising:
a control unit; and
a transceiver, the transceiver being located on the train and being in communication with
the control unit;
wherein the control unit is configured to perform the steps of
transmitting an interrogation message to a configurable-device switch near the
train;
listening for a response from the configurable-device switch, the response
including a configuration of the configurabledevice switch;
allowing the train to continue if a response with a correct configuration is received
within a period of time; and
stopping the train otherwise.
2. (Currently Amended) The system of Claim {[1]] 4, wherein the device is a grade
crossing gate.
3. (Currently Amended) The system of Claim [[1]] 4, wherein the device is a switch.
4. (Currently Amended) ThesystenrofClainrt;whereintheresponse-includesan
identificationr numberof thedeviceand A system for controlling a train, the system comprising:

a control unit; and

a transceiver, the transceiver being located on the train and being in communication with

the control unit;

wherein the control unit is configured to perform the steps of
transmitting an interrogation message to a configurable device near the train;
listening for a response from the configurable device, the response including a

2-
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configuration of the configurable device and an identifier of the device :

allowing the train to continue if a response with a correct configuration is received

within a period of time; and

stopping the train otherwise;

wherein the control unit is further configured to perform the step of confirming
that the identifier tdentifteatronnumber received in the response corresponds to the device to
which the interrogation message was directed.

5. (Currently Amended) The system of Claim [[1]] 4, wherein the interrogation message
includes an identifteattonrnumber identifier of a device for which the interrogation message is
intended.

6. (Currently Amended) The system of Claim [[1]] 4, further comprising:

a positioning system, the positioning system being in communications with the control
unit and being configured to provide position information to the control unit; and

a database, the database including a plurality of locations for a plurality of configurable
devices;

wherein the control unit is further configured to perform the steps of

identifying a configurable device in the database which is a next device which the
train will pass based on information from the positioning system; and

obtaining an rdentificattonnumber identifier from the database associated with the
device identified in the identifying step.

7. (Original) The system of Claim 6, wherein the control unit is configured to transmit
the interrogation message when a distance between the train’s location and the configurable

device identified in the identifying step is below a threshold.
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8. (Original) The system of Claim 7, wherein the threshold is a predetermined number
based at least in part on an expected worst case distance required to stop the train.

9. (Original) The system of Claim 7, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

10. (Original) The system of Claim 9, wherein the threshold is further based on a weight
of the train.

11. (Original) The system of Claim 9, wherein the database further includes a grade of a
track between the train and the device and the threshold is further based on the grade of the track
between the train and the device.

12. (Original) The system of Claim 11, wherein the threshold is further based on
distribution of weight in the train.

13. (Currently Amended) The system of Claim [[1]] 4, further comprising a warning
device connected to the control unit, wherein the control unit is further configured to activate the
warning device when a response with a correct configuration is not received.

14. (Original) The system of Claim 13, wherein the control unit is further configured to
perform the step of preventing the train from moving until an acknowledgment of the activated
warning device has been received.

15. (Currently Amended) A method for controlling a train comprising the steps of:

transmitting an interrogation message from the train to a configurablte-device switch near
the train;

listening for a response from the conftgurabledevice switch, the response including a
configuration of the configurable-device switch;

allowing the train to continue if a response with a correct configuration is received; and

stopping the train otherwise.
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16. (Currently Amended) The method of Claim [[15]] 19, wherein the device is a grade
crossing gate.

17. (Currently Amended) The method of Claim [[15]] 19, wherein the device is a switch.

18. (Currently Amended) The method of Claim [[16]] 15, further comprising the steps of
storing route information from a dispatcher in a memory and determining whether the switch is
properly configured by comparing an actual direction of the switch to a desired direction of the

switch based on the route information.

19. (Currently Amended) Fhe-methodof€laim15;whereinrtheresponse-meludesan

A method for

controlling a train comprising the steps of:

transmitting an interrogation message from the train to a configurable device near the

listening for a response from the configurable device, the response including a

configuration of the configurable device and an identifier of the configurable device:
confirming that tdentifteation-number the identifier received in the response corresponds to the

configurable device to which the interrogation message was directed;

allowing the train to continue if a response with a correct configuration is received: and

stopping the train otherwise.

20. (Currently Amended) The method of Claim [[15]] 19, wherein the interrogation
message includes an rdentificationnumber identifier of a device for which the interrogation

message is intended.
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21. (Currently Amended) The method of Claim [[15]] 19, further comprising the steps
of:

identifying a configurable device in a database which is a next device which the train will
pass based on information from a positioning system located on the train; and

obtaining an identifieationnumber identifier associated with the device identified in the
identifying step from the database.

22. (Original) The method of Claim 21, wherein the interrogation message is transmitted
when a distance between the train’s location and the configurable device identified in the
identifying step is below a threshold.

23. (Original) The method of Claim 22, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop the train.

24. (Original) The method of Claim 22, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

25. (Original) The method of Claim 24, wherein the threshold is further based on a
weight of the train.

26. (Original) The method of Claim 24, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the gréde of the
track between the train and the device.

27. (Original) The method of Claim 26, wherein the threshold is further based on
distribution of weight in the train.

28. (Currently Amended) The method of Claim [[15]] 19, further comprising the step of
activating a warning device when a response with a correct configuration is not received.

29. (Original) The method of Claim 28, further comprising the step of preventing the

train from moving until an acknowledgment of the activated warning device has been received.

-6-
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30. (Currently Amended) A system for controlling a train, the system comprising:
a control unit; and
a transceiver, the transceiver being located on the train and being in communication with
the control unit;
wherein the control unit is configured to perform the steps of
transmitting an interrogation message to a configurable-device switch near the
train;
listening for a response from the configurable-device switch, the response
including a configuration of the configurable-device switch;
allowing the train to continue if a response with a correct configuration is
received;
if no response is received or if a response with an incorrect configuration is
received,
activating a warning device to provide a warning to a train operator;
stopping the train if an acknowledgment of the warning is not received or
if a speed of the train is not reduced within a period of time; and
if an acknowledgment of the warning is received within the period of time,
maintaining the speed until the device switch has been passed or a verification that passing the
device switch is acceptable has been received.
31. (Currently Amended) The system of Claim [[30]] 33, wherein the device is a grade
crossing gate.

32. (Currently Amended) The system of Claim [[30]] 33, wherein the device is a switch.

-7-
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33. (Currently Amended) Thesystemrof-€latm36,whereinrtheresponse-includesan
identifteatton numberof thedeviceand A system for controlling a train, the system comprising:

a control unit; and

a transceiver, the transceiver being located on the train and being in communication with

the control unit;

wherein the control unit is configured to perform the steps of

transmitting an interrogation message to a configurable device near the train:

listening for a response from the configurable device, the response including a

configuration of the configurable device and an identifier associated with the configurable device;

allowing the train to continue if a response with a correct configuration is

received;
if no response is received or if a response with an incorrect configuration is
received,

activating a warning device to provide a warning to a train operator;

stopping the train if an acknowledgment of the warning is not received or

if a speed of the train is not reduced within a period of time; and

if an acknowledgment of the warning is received within the period of time,

maintaining the speed until the device has been passed or a verification that passing the device is

acceptable has been received:

wherein the control unit is further configured to perform the step of confirming that identification
number identifier received in the response corresponds to the device to which the interrogation

message was directed.
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34. (Currently Amended) The system of Claim[[30]] 33 , wherein the interrogation
message includes an tdentifreationrnumber identifier of a device for which the interrogation
message is intended.

35. (Currently Amended) The system of Claim [[30]] 33, further comprising:

a positioning system, the positioning system being in communications with the control
unit and being configured to provide position information to the control unit; and

a database, the database including a plurality of locations for a plurality of configurable
devices;

wherein the control unit is further configured to perform the steps of

identifying a configurable device in the database which is a next device which the
train will pass based on information from the positioning system; and

obtaining an identiftcattonrnumber identifier from the database associated with the
device identified in the identifying step.

36. (Original) The system of Claim 35, wherein the control unit is configured to transmit
the interrogation message when a distance between the train’s location and the configurable
device identified in the identifying step is below a threshold.

37. (Original) The system of Claim 35, wherein the threshold is a predetermined number
based at least in part on an expected worst case distance required to stop the train.

38. (Original) The system of Claim 35, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

39. (Original) The system of Claim 38, wherein the threshold is further based on a

weight of the train.
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40. (Original) The system of Claim 38, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the grade of the
track between the train and the device.

41. (Original) The system of Claim 40, wherein the threshold is further based on
distribution of weight in the train.

42. (Currently Amended) The system of Claim [[30]] 33, further comprising a warning
device connected to the control unit, wherein the control unit is further configured to activate the
warning device when a response with a correct configuration is not received.

43. (Original) The system of Claim 42, wherein the control unit is further configured to
perform the step of preventing the train from moving until an acknowledgment of the activated
warning device has been received.

44, (Currently Amended) The system of Claim [[30]] 33, wherein the period of time is
based on a worst- case assumption that the train is traveling at a maximum speed and weighs a
maximum amount.

45. (Currently Amended) The system of Claim [[30]] 33, further comprising a
positioning system in communication with the control unit and located on thé train, wherein the
period of time is based on an actual speed of the train based on information reported by the
positioning system and a weight of the train. track.

46. (Original) The system of Claim 45, further comprising a track database in
communication with the control unit, wherein the period of time is further based on a grade of a

section of track between the train and the device.

-10-
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47. (Currently Amended) A method for controlling a train comprising the steps of:
transmitting an interrogation message from the train to a configurabledevice switch near
the train;
listening for a response from the configurable-device switch, the response including a
configuration of the configurabledevice switch;
allowing the train to continue if a response with a correct configuration is received;
if a response with a correct configuration is not received or if no response is received,
activating a warning device to provide a warning;
stopping the train if an acknowledgment of the warning is not received or if a
speed of the train is not reduced within a period of time; and
if an acknowledgment of the warning is received within the period of time,
maintaining the speed until the device has been passed or a verification that passing the device
switch is acceptable has been received.
48. (Currently Amended) The method of Claim [[47]] 50, wherein the device is a grade
crossing gate.

49. (Currently Amended) The method of Claim [[47]] 50, wherein the device is a switch.

50. (Currently Amended) Themethodof Claim47;-whereinrtheresponse-inchudesan

identifteattomrnumber A method for controlling a train comprising the steps of:

transmitting an interrogation message from the train to a configurable device near the

listening for a response from the configurable device, the response including a

configuration of the configurable device and an identifier of the configurable device:

-11-
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allowing the train to continue if a response with a correct configuration is received and the

identifier received in the response corresponds to the device to which the interrogation message
was directed.
if a response with a correct configuration and an identifier corresponding to the

configurable device to which the interrogation message was directed is not received. or if no

response is received;

activating a warning device to provide a warning;:

stopping the train if an acknowledgment of the warning is not received or if a

speed of the train is not reduced within a period of time: and

if an acknowledgment of the warning is received within the period of time,

maintaining the speed until the device has been passed or a verification that passing the

configurable device is acceptable has been received

51. (Currently Amended) The method of Claim [[47]] 50, wherein the interrogation
message includes an rdentificattonrnumber identifier of a device for which the interrogation
message is intended.

52. (Currently Amended) The method of Claim [[47]] 50, further comprising the steps
of:

identifying a configurable device in the database which is a next device which the train
will pass based on information from a positioning system; and

obtaining an tdentiftecationnumber identifier associated with the device identified in the
identifying step from a database.

53. (Original) The method of Claim 52, wherein the interrogation message is transmitted
when a distance between the train’s location and the configurable device identified in the

identifying step is below a threshold.

-12-
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54. (briginal) The method of Claim 52, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop the train.

55. (Original) The method of Claim 52, further comprising the step of calculating the
threshold based at least in part upon the current speed of the train.

56. (Original) The method of Claim 55, wherein the threshold is further based on a
weight of the train.

57. (Original) The method of Claim 55, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the grade of the
track between the train and the device.

58. (Original) The method of Claim 57, wherein the threshold is further based on
distribution of weight in the train.

59. (Currently Amended) The method of Claim [[47]] 50, further comprising the step of
activating a warning device when a response with a correct configuration is not received.

60. (Original) The method of Claim 59, further comprising the step of preventing the
train from moving until an acknowledgment of the activated warning device has been received.

61. (Currently Amended) The method of Claim [[47]] 50, wherein the period of time is

based on a worst- case assumption that the train is traveling at a maximum speed and weighs a
maximum amount.

62. (Currently Amended) The method of Claim [[47]] 50, wherein the period of time is

based on an actual speed of the train based on information reported by the positioning system and
a weight of the train.
63. (Original) The method of Claim 62, wherein the period of time is further based on a

grade of a section of track between the train and the device.

-13-
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64. (Original) The method of Claim 63, wherein the configurable device is a switch and
further comprising the steps of storing route information from a dispatcher in a memory and
determining whether a configuration received from the switch is correct by comparing a direction
of the switch to a desired direction of the switch based on the route information.

65. (Original) A method for controlling a train comprising the steps of:

obtaining a position of a train from a positioning system,;

determining a location and rdentiftcattonrnumber an identifier of a next configurable
device that will be passed by the train from a database;

sending an interrogation message including the identificationnumber identifier of the
next configurable device;

waiting a period of time based in part on a speed and a weight of the train and a grade of a
section of track between the train and the device;

listening for a response during the period of time;

if the response is received, comparing an identifieationrnumber identifier included in the
response to the rdentifteationrnumber identifier of the next configurable device;

stopping the train if a response from the device indicates that the device is not properly
configured or if a response is not received within the period of time.

66. (Original) The method of Claim 65, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next configurable device
to assume a proper configuration.

67. (Original) The method of Claim 65, wherein the configurable device is a switch and
further comprising the steps of storing route information from a dispatcher in a memory and
determining whether the switch is properly configured by comparing a direction of the switch to a

desired direction of the switch based on the route information.

-14-
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68. (Currently Amended) A computerized method for controlling a train comprising the
steps of:

obtaining a position of a train from a positioning system;

determining a location and rdentifreattonrnumber identifier of a next configurable device
that will be passed by the train from a database;

sending an interrogation message including the identificattonnumber identifier éf the
next configurable device;

waiting a first period of time based in part on a speed and a weight of the train and a grade
of a section of track between the train and the device;

listening for a response during the first period of time;

if the response is received, comparing an tdentifteattonrnumber identifier included in the
response to the identtfreattonrnumber identifier of the next configurable device;

providing a warning to an operator if a response from the device indicates that the device
is not properly configured or if a response is not received within the first period of time;

stopping the train if the operator does not acknowledge the warning and slow the train to a
reduced speed within a second period of time; and

if the warning is acknowledged and the reduced speed is achieved within the second
period of time, maintaining the reduced speed until the operator verifies that the device is
configured properly or until the train has passed the device;

69. (Original) The method of Claim 68, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next configurable device

to assume a proper configuration.

-15-
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70. (Original) The method of Claim 68, wherein the configurable device is a switch and
further comprising the steps of storing route information from a dispatcher in a memory and
determining whether the switch is properly configured by comparing a direction of the switch to a

desired direction of the switch based on the route information.

-16-

WABTEC CORP. EXHIBIT 1004
Page 151 of 208



REMARKS

Applicants gratefully acknowledge the indication of allowable subject matter in Claims 3-
4,6-12,17-19, 21-27, 32-33, 35-41; 44-46; 49, 50, 52-58; and 61-64.

Claims 1, 15, 30 and 47 have been amended to include the patentable subject matter in
Claims 3, 17, 32, and 49, respectively. Accordingly, withdrawal of the rejections of these claims
and the claims that depend from them is respectfully requested.

Claims 4, 19, 33 and 50 have been re-written in independent form to include all of the
limitations of the original claims from which they depended, with the exception that the claim
term “identification number” has been changed to the more broad term “identifier.” Withdrawal
of the rejections of these claims and the claims that depend from them is respectfully requested.

Claims 65-70 have also been amended by changing the term “identification number” has
been changed to the more broad term “identifier.”

In light of the above, Applicants submit that this application is now in condition for
allowance and therefore request favorable consideration. If any issues remain which the
Examiner feels may be best resolved through a personal or telephonic interview, the Examiner is

respectfully requested to contact Applicants counsel, James M. Heintz at (202) 861-4167.
Respectfully submitted,

IWZ{JUD% QK GRAY CARY US.LLP

te enB Kelber
1strat10n No. 30,073

Attorney of Record
1200 Nineteenth Street, N.W. James M. Heintz
Washington, D.C. 20036-2412 Registration No. 41,828
Telephone No. (202) 861-3900
Facsimile No. (202) 223-2085
4643916.1 -17-
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patcat and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450 |
Alexandria, Virginia 22313-1450
WwWw.uspto.gov

l APPLICATION NO. ] FILING DATE ] " FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. l CONFIRMATION NO. l
10/267,959 10/10/2002 Mark Edward Kane 3805-001-27 1510
7590 06/20/2005 | EXAMINER ]
Supervisor, Patent Prosecution Services BEHNCKE, CHRISTINE M
PIPER RUDNICK LLP
1200 Nineteenth Streett, N.W. I ART UNIT l PAPER NUMBER I
Washington, DC 20036-2412 3661

DATE MAILED: 06/20/2005

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. . Applicant(s)

10/267,959 KANE ET AL.
Office Action Summary Examiner Art Unit

Christine M. Behncke 3661

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

N Responsive to communication(s) filed on 30 March 2005,
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X Claim(s) 1-70 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5[ Claim(s) 2-14.16-29,31-44,46 and 48-70 is/are allowed.
6)X] Claim(s) 1.15.30 and 47 is/are rejected.
7)X Claim(s) 45 is/are objected to.
8)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

9)iX] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 10 QOctober 2002 isfare: a)lX accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S5.C. § 119

2)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAIl b)[] Some * c)['] None of: ’
1.[] Certified copies of the priority documents have been recelved
2.0 certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |Z Notice of References Cited (PTO-892) 4) [:] Interview Summary (PTO-413)
2) [_] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [] information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) ] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) [_] Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20050602 %
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Application/Control Number: 10/267,959 Page 2
Art Unit: 3661

DETAILED ACTION
1. This office action is in response to the Amendments and Remarks filed 30 March

2005, in which claims 1-70 were presented.

Specification
2. The disclosure is objected to because of the following informalities:
Page 5, line 3 element "map database 140" was previously assigned reference
number 130, Figure 1.
Page 10, line 6 element "event recqrder 140" is not illustrated in Drawings.

Appropriate correction is required.

Claim Objections
3. Claim 45 is objected to because of the following informalities: line 4: “a weight of

the train. track.” Appropriate correction is required.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

WABTEC CORP. EXHIBIT 1004
Page 159 of 208



Application/Control Number: 10/267,959 . Page 3
Art Unit: 3661

Claims 1, 15, 30, and 47 are rejécted under 35 U.S.C. 103(a) as being
unpatentable over Petit et al., US Patent No. 5,092,544, in view of Polivka et al., US

Patent No. 6,459,965.

5. (Claims 1, 15, 30 and 47) Petit discloses a system and method for controlling a
train comprising: a control unit (CPU 58); and a transceiver (radio 64), the transceiver
“being located on the train and being in communication with the control unit (Figure 2);
wherein the control unit is configured to perform the steps of transmitting an
interrogation message from the train to a configurable device near the train (Column 4,
lines 27-38); listening for a response from the configurable device, the response
including a configuration of the configurable device (Column 5, lines 41-44 and Column
7, lines 53-57); allowing the train to continue if a response with a correct configuration is
received within a period of time (Column 6, lines 23-36 and lines 1-7); and stopping the
train otherwise (Column 6, lines 1-7). Petit further discloses if no response is received or
is a response with an incorrect configuration is received, activafing a warning device to
provide a warning to a train operator (Column 6, lines 1-7 and 30-32); stopping the train
if an acknowledgmentvof the warning is not received or if a speed of the train is not
reduced within a period of time (Column 6, lines 1-7 and 30-36); and if an
acknowledgment of the warning is received within the beriod of time, maintaining the
speed until the device has been passed or a verification that passing the device is

acceptable has been received (Column 6, lines 1-7 and Column 8, lines 45-50).
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Application/Control Number: 10/267,959 Page 4
Art Unit: 3661

Petit discloses the use of a radio-based control system for the control' of wayside
equipment such as track switches, but does not disclose communication between the
train and a switch device. However, Polivka et al. teaches a system and method of
guiding a train over a track layout comprising an onboard computer and a server.
Wherein the computer and server are in communication, via mobile radio network, with
various wayside devices including guideway switches, turnoufs, signal, and occupancy
detection circuits. It would have been obvious to one of ordinary skill in the art at the
time of the invention to combine the device of Petit with the teachings of Polivka et al.
because, as Polivka et al. describes, the wayside equipment physically displays signals
that are interpreted by the crew of a train and are such subject to human error through
confusion, inattention, or inclement weather conditions. Whereas implementing an

automatic computer controlled device would increase safety and efficiency.

Allowable Subject Matter

6. Claims 2-14, 16-29, 31-44, 46, 48-70 are allowed.

Conclusion
7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Christine M. Behncke whose telephone number is (571)
272-8103. The examiner can normally be reached on Monday - Friday 8:30 AM - 5:30
PM.
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Application/Control Number: 10/267,959 - Page 5
At Unit: 3661

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas G. Black can be reached on (571) 272-6956. The fax phone
number for the organization where this application or proceeding is assigned is 703-
872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.

| For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

06-02-2005
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Application/Control No. Applican.t(s)I.Patent Under
10/267,959 R amnation
Notice of References Cited Exariner TAT O
Christine M. Behncke 3661 Page 1 of 1
U.S. PATENT DOCUMENTS
* Counue%%%rg?dztmﬁgrlzgg Code MM—D$$YY Name Ciassification
A | US-5,092,544 03-1992 Petit et al. 246/126
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NON-PATENT DOCUMENTS
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X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20050602
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g 266 '
DLA PIPER RUDNICK GRAY CARYUSLLP
1200 NINETEENTH STREET, NW
WASHINGTON, DC  20036-2412
TELEPHONE: 202-861-3900
FACSIMILE: . 202-223-2085

DOCKET NO.: 3805-001-27

ASSISTANT COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Re: Serial No.: 10/267,959
Applicant(s): Mark Edward KANE, et al.
Filing Date: October 10, 2002
For: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES
NOT PASS AN IMPROPERLY CONFIGURED DEVICE
Group Art Unit: 3661
Examiner: Christine M. Behncke

SIR:

Attached hereto for filing are the following papers:

Amendment

Our check in the amount of $0.00 is attached covering any required fees. In the event any
variance exists between the amount enclosed and the Patent Office charges for filing the above-noted
documents, including any fees required under 37 C.F.R. 1.136 for any necessary extension of time to
make the filing of the attached documents timely, please charge or credit the difference to Deposit
Account No. 50-1442. Further, if these papers are not considered timely filed, then a request is
hereby made under 37 C.F.R. 1.136 for the necessary extension of time. A duplicate copy of this
sheet is enclosed.

Respectfully submitted,

DLA PIPER RUDNICK GRAY CARY USLLP

e& M. Hemtz
Reglstratlon No.: 41,828

05/05
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: Mark Edward KANE, et al. ART UNIT: 3661
SERIAL NO.: 10/267,959 EXAMINER: Christine M.
Behncke

FILING DATE: October 10, 2002

FOR: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT
PASS AN IMPROPERLY CONFIGURED DEVICE

AMENDMENT

f
ASSISTANT COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 22313-1450

SIR:

Responsive to the outstanding Office Action dated June 20, 2005, entry of the following

amendments is respectfully requested.
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IN THE CLAIMS

1. (Cancelled)
2. (Previously Presented) The system of Claim 4, wherein the device is a grade crossing
gate.
3. (Previously Presented) The system of Claim 4, wherein the device is a switch.
4. (Previously Presented) A system for controlling a train, the system comprising:
| a control unit; and
a transceiver, the transceiver being located on the train and being in communication with
the control unit;
wherein the control unit is configured to perform the steps of
transmitting an interrogation message to a configurable device near the train;
listening for a response from the configurable device, the response including a
configuration of the configurable device and an identifier of the device ;
allowing the train to continue if a response with a correct configuration is received
\yithin a period of time; and
stopping the train otherwise;
wherein the control unit is further configured to perform the step of confirming
that the identifier received in the response corresponds to the device to which the interrogation
ﬂ;essage was directed.
5. (Previously Presented) The system of Claim 4, wherein the interrogation message

includés an identifier of a device for which the interrogation message is intended.

2-
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6. (Previously Presented) The system of Claim 4, further comprising:

a positioning system, the positioning system being in communications with the control
unit arid béing configured to provide position information to the control unit; and

a database, the database including a plurality of locations for a plurality of configurable
devices;

wherein the control unit is further configured to perform the steps of

identifying a configurable device in the database which is a next device which the
train will pass based on information from the positioning system; and

obtaining an identifier from the database associated with the device identified in
the identifying step.

7. (Original) The system of Claim 6, wherein the control unit is configured to transmit
the intg:rrogation message when a distance between the train’s location and the configurable
device identified in the identifying step is below a threshold.

8. (Original) The system of Claim 7, wherein the threshold is a predetermined number
based at least in part on an expected worst case distance required to stop the train.

9. (Original) The system of Claim 7, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

10. (Original) The system of Claim 9, wherein the threshold is further based on a weight
of the train. |

11. (Original) The system of Claim 9, wherein the database further includes a grade of a
track between the train and the device and the threshold is further based on the grade of the track
betweén the train and the device.

12. (Original) The system of Claim 11, wherein the threshold is further based on

distribution of weight in the train.
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13. (Previously Presented) The system of Claim 4, further comprising a warning device
connected to the control unit, wherein the control unit is further configured to activate the
warning device when a response with a correct configuration is not received.

14. (Original) The system of Claim 13, wherein the control unit is further configured to
perforin the step of preventing the train from moving until an acknowledgment of the activated
warning device has been received.

15. (Cancelled)

16. (Previously Presented) The method of Claim 19, wherein the device is a grade
crossing gate.

17. (Previously Presented) The method of Claim 19, wherein the device is a switch.

18. (Preyiously Presented) The method of Claim 15, further comprising the steps of
s:coring route information from a dispatcher in a memory and determining whether the switch is
properly configured by comparing an actual direction of the switch to a desired direction of the
switch based on the route information.

! 19. (Previously Presented) A method for controlling a train comprising the steps of:
transmitting an interrogation message from the train to a configurable device near the
train;

listening for a response from the configurable device, the response including a
configuration of the configurable device and an identifier of the configurable device;
confirming that the identifier received in the response corresponds to the configurable device to
which the interrogation message was directed;

allowing the train to continue if a response with a correct configuration is received; and

stopping the train otherwise.

1 20. (Previously Presented) The method of Claim 19, wherein the interrogation message

-4-
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includes an identifier of a device for which the interrogation message is intended.

21. (Pre\{iously Presented) The method of Claim 19, further comprising the steps of:

: identifyiqg a configurable device in a database which is a next device which the train will
pass based on information from a positioning system located on the train; and

obtaining an identifier associated with the device identified in the identifying step from
the dat{abase.

22. (Original) The method of Claim 21, wherein the interrogation message is transmitted
when a distance between the train’s location and the configurable device identified in the
identifying step is below a threshold.

23. (Original) The method of Claim 22, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop the train.

| 24. (Original) The method of Claim 22, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

25. (Original) The method of Claim 24, wherein the threshold is further based on a
weight of the train.

“26. (Original) The method of Claim 24, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the grade of the
track between the train and the device.

27. (Original) The method of Claim 26, wherein the threshold is further based on
distribution of weight in the train.

28. (Previously Presented) The method of Claim 19, further comprising the step of
activating é warning device when a response with a correct configuration is not received.

29. (Original) The method of Claim 28, further comprising the step of preventing the

train from moving until an acknowledgment of the activated warning device has been received.
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30. (Cancelled)
31. -(Previously Presented) The system of Claim 33, wherein the device is a grade
crossing.gate.
' 32. (Previously Presented) The system of Claim 33, wherein the device is a switch.
33. (Pre\;iously Presented) A system for controlling a train, the system comprising:
a control unit; and
a transceiver, the transceiver being located on the train and being in communication with
the control unit;
wherein the control unit is configured to perform the steps of
transmitting an interrogation message to a configurable device near the train;
listening for a response from the configurable device, the response including a
configuration of the configurable device and an identifier associated with the configurable device;
allowing the train to continue if a response with a correct configuration is
received;
if no response is received or if a response with an incorrect configuration is
received,
activating a warning device to provide a warning to a train operator;
stopping the train if an acknowledgment of the warning is not received or
if a speed of the train is not reduced within a period of time; and
if an acknowledgment of the warning is received within the period of time,
maintaining the speed until the device has been passed or a verification that passing the device is
acceptable has been received;
wherein the control unit is further configured to perform the step of confirming that

identifier received in the response corresponds to the device to which the interrogation message
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was directed.

34. (Previously Presented) The system of Claim 33, wherein the interrogation message
includes an identifier of a device for which the interrogation message is intended.

35. (Previously Presented) The system of Claim 33, further comprising:

a positioning system, the positioning system being in communications with the control
unit and ‘bein.g cénﬁgmed to provide position information to the control unit; and

a database, the database including a plurality of locations for a plurality of configurable
devices;

‘ wherein the control unit is further configured to perform the steps of
identifying a configurable device in the database which is a next device which the
train will pass based on information from the positioning system; and
obtaining an identifier from the database associated with the device identified in
the identifying step.

36. (Original) The system of Claim 35, wherein the control unit is configured to transmit
the interrogation message when a distance between the train’s location and the configurable
device‘identiﬁedjin the identifying step is below a threshold.

37. (Original) The system of Claim 35, wherein the threshold is a predetermined number
based at least in part on an expected worst case distance required to stop the train.

£38. (Original) The system of Claim 35, wherein the threshold is determined dynamically
based at least in part upon the current speed of the train.

39. (Original) The system of Claim 38, wherein the threshold is further based on a

weight of the train.
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1 40. (Original) The system of Claim 38, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the grade of the
track between the train and the device.

41. (Original) The system of Claim 40, wherein the threshold is further based on
distribution of weight in the train.

42. (Previously Presented) The system of Claim 33, further comprising a warning device
connected to the control unit, wherein the control unit is further configured to activate the
warning device when a response with a correct configuration is not received.

43. (Original) The system of Claim 42, wherein the control unit is further configured to
perform the step of preventing the train from moving until an acknowledgment of the activated
wamirig device has been received.

44. (Previously Presented) The system of Claim 33, wherein the period of time is based
on a worst- case assumption that the train is traveling at a maximum speed and weighs a
maximum amount.

45, (Currently Amended) The system of Claim 33, further comprising a positioning
system in communication with the control unit and located on the train, wherein the period of
time is based on an actual speed of the train based on information reported by the positioning
system and a weight of the train. track:

46. (Original) The system of Claim 45, further comprising a track database in
commilnication with the control unit, wherein the period of time is further based on a grade of a
section of track between the train and the device.

47. (Cancelled)

48. (Previously Presented) The method of Claim 50, wherein the device is a grade

crossing gate.
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49. (Previously Presented) The method of Claim 50, wherein the device is a switch.
50. (Previously Presented) A method for controlling a train comprising the steps of:
? transmitting an interrogation message from the train to a configurable device near the
train;
listening for a response from the configurable device, the response including a
configuration of the configurable device and an identifier of the conﬁgurabie device;
allowing the train to continue if a response with a correct configuration is received and the
identifier received in the response corresponds to the device to which the interrogation message
was directed.
if a response with a correct configuration and an identifier corresponding to the
configurable device to which the interrogation message was directed is not received, or if no
responge is received,
activating a warning device to provide a warning;
stopping the train if an acknowledgment of the warning is not received or if a
speed of the train is not reduced within a period of time; and
if an acknowledgment of the warning is received within the period of time,
maintaining the speed until the device has been passed or a verification that passing the
configurable device is acceptable has been received.
51. (Pre\;iously Presented) The method of Claim 50, wherein the interrogation message
iﬁcludes an identifier of a device for which the interrogation message is intended.
52. (Previously Presented) The method of Claim 50, further comprising the steps of:
‘ identifying a configurable device in the database which is a next device which the train
will pass based on information from a positioning system; and

obtaining an identifier associated with the device identified in the identifying step from a
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database.

53. (Original) The method of Claim 52, wherein the interrogation message is transmitted
when a distance between the train’s location and the configurable device identified in the
identiflying step is below a threshold.

| 54. (Originall) The method of Claim 52, wherein the threshold is a predetermined
number based at least in part on an expected worst case distance required to stop the train.

55. (Original) The method of Claim 52, further comprising the step of calculating the
threshold based at least in part upon the current speed of the train.

56. (Original) The method of Clairh 55, wherein the threshold is further based on a
v-veight of the train.

| 57. (Original) The method of Claim 55, wherein the database further includes a grade of
a track between the train and the device and the threshold is further based on the grade of the
track between the train and the device.

*58. (Original) The method of Claim 57, wherein the threshold is further based on
distribution of weight in the train.

59. (Previously Presented) The method of Claim 50, further comprising the step of
activating a warning device when a response with a correct configuration is not received.

60. (Original) The method of Claim 59, further comprising the step of preventing the
train from moving until an acknowledgment of the activated warning device has been received.

61. (Previously Presented) The method of Claim 50, wherein the period of time is based
on a worst- case assumption that the train is traveling at a maximum speed and weighs a
maximum amount.

. 62. (Previously Presented) The method of Claim 50, wherein the period of time is based

on an actual speed of the train based on information reported by the positioning system and a
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weight of the train.

63. (Original) The method of Claim 62, wherein the period of time is further based on a
grade of a sectiox; of track between the train and the device.

64. (Original) The method of Claim 63, wherein the configurable device is a switch and
further comprising the steps of storing route information from a dispatcher in a memory and
detem;ining whether a configuration received from the switch is correct by comparing a direction
of the switch to a desired direction of the switch based on the route information.

65. (Previously Presented) A method for controlling a train comprising the steps of:

obtaining a position of a train from a positioning system;

determining a location and an identifier of a next configurable device that will be passed
by the train from a database;

sending an interrogation message including the identifier of the next configurable device;

waiting a period of time based in part on a speed and a weight of the train and a grade of a
section of track between the train and the device;

; listening for a response during the period of time;

if the response is received, comparing an identifier included in the response to the
identifier of the next configurable device;

stopping the train if a response from the device indicates that the device is not properly
configured or if a response is not received within the period of time.

' 66. (Original) The method of Claim 65, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next configurable device
to assume a propér configuration.

| 67. (Original) The method of Claim 65, wherein the configurable device is a switch and

further comprising the steps of storing route information from a dispatcher in a memory and

8
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determining whether the switch is properly configured by comparing a direction of the switch to a
' désired direction of the switch based on the route information.

68. (Previously Presented) A computerized method for controlling a train comprising the
steps of:’

obtaining a position of a train from a positioning system;

determining a location and identifier of a next configurable device that will be passed by
the tra%n from a database;

sending an interrogation message including the identifier of the next configurable device;

waiting a first period of time based in part on a speed and a weight of the train and a grade
of a section of track between the train and the device;

listening for a response during the first period of time;

if the response is received, comparing an identifier included in the response to the
identifier of the next configurable device;

providing a warning to an operator if a response from the device indicates that the device
is not properly configured or if a response is not received within the first period of time;

stopping the train if the operator does not acknowledge the warning and slow the train to a
reduced speed within a second period of time; and

if the warning is acknowledged and the reduced speed is achieved within the second
period of time, maintaining the reduced speed until the operator verifies that the device is
configured properly or until the train has passed the device;

69. (Original) The method of Claim 68, further comprising the step of transmitting a
command to the next configurable device, the command instructing the next configurable device

to assume a proper configuration.
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70. (Original) The method of Claim 68, wherein the configurable device is a switch and
further comprising the steps of storing route information from a dispatcher in a memory and
determining whether the switch is properly configured by comparing a direction of the switch to a

desired direction of the switch based on the route information.
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REMARKS

Applicants gratefully acknowledge the allowance of Claims 2-14, 16-29, 31-44, 46 and
48-70.

Claim 45 was objected to due to a formality. Claim 45 has been amended. Withdrawal of
the rejection is respectfully requested.

| Claims 1, 15, 30 and 47 have been cancelled without prejudice to their underlying subject

matter. Applicants reserve the right to pursue the subject matter of these claims in this or any
other application. Accordingly, the only currently pending claims have been allowed.

In light of the above, Applicants submit that this application is now in condition for
allowa[nce and therefore request favorable consideration. If any issues remain which the

Examiner feels may be best resolved through a personal or telephonic interview, the Examiner is

respectfully requested to contact Applicants counsel, James M. Heintz at (202) 861-4167.

Respectfully submitted,

DLA PIPER RUDNICK GRAY CARY US LLP

=

1200 Nineteenth Street, N.W. amés M. Heintz” Y
Washington, D.C. 20036-2412 istration No. 41,828
Telephone No. (202) 861-3900

Facsimile No. (202) 223-2085

#4720820v1<WASHI> -3805-001-27 - Amendment for OA dated 6-20-05 = 14-
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L24

L25
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S1 31475

S31 289469

532 160287

$33 61205

534 56868

535 9371

536 5715

S37 243

538 181

S39 51

train and safety

(train or locomotive or railcar or
railroad) and (switch or cross$3 or
gate or grade or direction or
exchange)

S31 and (message or signal or
inquiry or communicat$3)

$32 and (processor or computer or
CPU or ECU or microprocessor)

$33 and (transmission or
transmit$3 or receiv$3)

$34 and safety

$35 and (automatic or automat$3)

$36 and ((train or locomotive or
railroad) adj (speed or velocity))

$37 and '(weight or mass or load)

538 and ((train or locomotive or
railroad) near (weight or mass or
load))

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

US-PGPUB;
USPAT;

| USOCR;

EPO; JPO;
DERWENT

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

US-PGPUB;
USPAT;
USOCR;
EPOQ; JPO;
DERWENT

US-PGPUB;
USPAT;
USOCR;
EPQ; JPO;
DERWENT

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
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USOCR;
EPO; JPO;
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2005/10/25 12:37
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S40

S41

542

543

$44

545

546

47

223

141

107

17

("20010056544" | "20020070879" |
"4181943" | "4459668" | "4561057"
| "4711418" | "5072900" |
"5129605" | "5177685" | "5332180"
| "5340062" | "5364047" |
"5394333" | "5398894" | "5452870"
| "5533695" | "5620155" |
"5699986" | "5740547" | "5751569"
| "5803411" | "5828979" |
"5867122" | "5944768" | "5950966"
| "5978718" | "5995881" |
"6049745" | "6081769" | "6102340"
| "6112142" | "6135396" |
"6179252" | "6218961" | "6311109"
| "6322025" | "6345233" |
"6371416" | "6373403" | "6374184"
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| "6459965" | "6487478").PN. OR
("6957131").URPN.

246/182.ccls.

246/182B.ccls.
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("6459965").PN.
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"5398894" | "5533695" | "5828979"
| "5928294" | "6049745").PN. OR
("6459965").URPN.
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EPO; JPO;
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EPO; JPO;
DERWENT

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

US-PGPUB;
USPAT;
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EPO; JPO;
DERWENT
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ON
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547

34

543 not 544

US-PGPUB;
USPAT;
USOCR;
EPO; JPO;
DERWENT

OR

ON 2005/10/25 14:58
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandrin, Virginia 22313-1450

WWwW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 11/042005 | EXAMINER |
Supervisor, Patent Prosecution Services BEHNCKE, CHRISTINE M
PIPER RUDNICK LLP
1200 Nineteenth Streett, N.W. I ART UNIT I PAPER NUMBER ]
Washington, DC 20036-2412 3661
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10/267,959 10/10/2002 Mark Edward Kane 3805-001-27 1510
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above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
) the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

I, All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail = Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requiljed{).eBlogks 1 through 5 should be completed where
apgmpnatc. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl?ss cor_rfgctegl below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
mamntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note; Use Block 1 for any change of address) Note: A certificate of mai]inF can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
ﬂgpers. Each additional paper, such as an assignment or formal drawing, must

7590 11/04/2005 ve its own certificate of mailing or transmission.
Supervisor, Patent Prosecution Services L hereby cerify thar i Foes) Transtmga is beng deposiied with the United
1200 Ninetoenth Saectt, N.W. Sl i e Aot T s sl
Washington, DC 20036-2412 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signaturc)
N (Date)
APPLICATIONNO. - | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NoO.
10/267,959 10/10/2002 Mark Edward Kane 3805-001-27 1510
TITLE OF INVENTION: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT PASS AN IMPROPERLY CONFIGURED DEVICE
1 APPLN. TYPE | smaLLENTITY | ISSUE FEE | puBLicaTION FEE | toraLFEE§)DUE | DATE DUE |
nonprovisional YES $700 $300 $1000 02/06/2006
I EXAMINER | ART UNIT ] CLASS-SUBCLASS |
BEHNCKE, CHRISTINE M 3661 701-019000

(lfF(f{h?nigg.’;‘;f correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list

(1) the names of up to 3 registered patent attorneys
* [ Change of correspondence address (or Change of Correspondence or agents OR, altematively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

(O "Fec Address" indication (or "Fee Address” Indication form registered attomey or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
- recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity ] Government

4a. The following fee(s) arc enclosed: 4b. Payment of Fee(s):
[ 1ssuc Fee (2 A check in the amount of the fee(s) is enclosed.
(O Publication Fee (No small entity discount permitted) O Payment by credit card. Form PTO-2038 is attached.
([ Advance Order - # of Copics () The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27, (1 b. Applicant is no longer claiming SMALL ENTITY status. Sce 37 CFR 1.27(g)(2).
The Dircctor of the USPTO is requested to a¥ply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issuc fee to the application identified above.

NOTE: The Issuc Fec and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registercd attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office. :

1

Authorized Signature Date

‘ Typed or printed name Registration No.

This collection of information is requircd by 37 CFR 1,311, The information is required to obtain or retain a benefit bg the public which is to file (and by the USPTO to proccss)

an application. Confidentiality is govemed by 35 U.S.C, 122 and 37 CFR 1.14. This collection is ¢stimated to take 12 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will vag de endin% upon the individual case. Any comments on the amount of time you require to comp}»}ctc

this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O.

18\?)( 143(), A\l/qxa_n _ng,z\Bl;agim% §2313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioncr for Patents, P.O. Box 1450,
\lexandria, Virginia -1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box

dna, Virgmm 22313-1450
www uspto.gov
[ APPLICATION NO. I FILING DATE | FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. | CONFIRMATION NO. ]
10/267,959 10/10/2002 Mark Edward Kane 3805-001-27 1510
7590 11/0412005 ( EXAMINER |
Supervisor, Patent Prosecution Services BEHNCKE, CHRISTINE M
PIPER RUDNICK LLP
1200 Nineteenth Streett, N.W. | ART UNIT |  PAPERNUMBER |
Washington, DC 20036-2412 3661,

DATE MAILED: 11/04/2005

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3
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Application No. Applicant(s)
. . 10/267,959 KANE ET AL.
Notice of Allowability Examiner Art Unit
Christine M. Behncke 3661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to the Amendment and Remarks filed 18 August 2005.

2. The allowed claim(s) is/are 2-14,16-29,31-44,46 and 48-70.

3. [[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a){J Al b)[JSome* c¢)[INone of the:
1. [ Certified copies of the priority documents have been received.
2. [[] Certified copies of the priority documents have been received in Application No. ,
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(@) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date

(b) [J including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application (PTO-152)
2. [7] Notice of Draftperson's Patent Drawing Review (PT(-948) 6. ] Interview Summary (PTO-413),
Paper No./Mail Date ______
3. [] Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date
4. [[] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons foy Allow:
of Biological Material
9. [] Other
U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20051025
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Application/Control Number: 10/267,959 Page 2
Art Unit: 3661

DETAILED ACTION
This office action is in response to the Amendment and Remarks filed 18 August 2005,

in which claims 2-14, 16-29, 31-44, 46 and 48-70 were presented for examination.

EXAMINER’S AMENDMENT

An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
Aby 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in a telephone interview
with James M. Heintz (Reg. No. 41,828) on 25 October 2005.

The application has been amended as follows:
Claim 18, line 1: delete “of Claim 15” and replace in its stead --of Claim 17--.
In the Specification, page 5, line 3: delete “database 140” and replace in its stead
--database 130--.

Allowable Subject Matter

The following is an examiner’s statement of reasons for allowance:
Claims 4 and 33 are allowable because the prior art of record does not disclose, teach
or suggest the combination including: a control unit with a transceiver for controlling a
train, wherein the control unit: transmits an interrogation message to a configurable
device near the train; listens for a response from the configurable device, wherein the

response includes a configuration of the configurable device and an identifier of the

WABTEC CORP. EXHIBIT 1004
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Application/Control Number: 10/267,959 Page 3
Art Unit: 3661

device; and is configured to perform the step of confirming that the identifier received in
the response corresponds to the device to which the interrogation message was
directed.

Claims 19, 50, 65 and 68 are allowable because the prior art of record does not
disclose, teach or suggest the combination of a method comprising of: transmitting an
interrogation message from the train to a configurable device near the train; listening for
a response from the configurable device, the response including a configuration of the
configurable device and an identifier of the configurable device; and confirming that the
identifier received in the response corresponds to the configuration device to which the

interrogation message was directed.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Christine M. Behncke whose telephone number is (571)
272-8103. The examiner can normally be reached on Monday - Friday 8:30 AM - 5:30
PM.
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Application/Control Number: 10/267,959 Page 4
Art Unit: 3661

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas G. Black can be reached on (571) 272-6956. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

10-25-2005
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wo\”sc’xgx%mﬁ
90“‘“"‘5““ P26

WABTEC CORP. EXHIBIT 1004
Page 193 of 208



AN

. . Application/Control No. Applicant(s)/Patent under
Issue Classification Reexamination
10/267,959 KANE ET AL.
Examiner Art Unit
Christine M. Behncke 3661
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
701 19 246 182B .
INTERNATIONAL CLASSIFICATION 701 20
Glo|s|o 13/00 116 36
/
/
/
/ ROMAS 6. BEACK—
%af. S ELL mmmm | |
hristine M. Behncke (10/25/05) ?”’mws%%ﬁm Total Claims Allowed: 68
.~ (Assistant Examiner)  (Date)
0.G. 0.G.
(.? g L} / / j /? /’/ / s Print Claim(s) Print Fig.
(Legal Instruments Examinef) ate) (Primary Examiner) (Date) 4 1
[:I Claims renumbered in the same order as presented by applicant | [] CPA r.D. [1R.1.47
- © — © — © — ] —_ © - ® - «©
® | £ T | £ 8 | £ T | £ @ | £ ® | £ ® | £
R £E| D £l D s 2 sl P sl P E |2
“ 168 =16 “16 o S o S
——— 29 | A 57 | 61 91 121 151 181
2 2 30 | 32 58 | 62 92 122 1562 182
313 28 | 33 59 | 63 93 123 153 183
1 4 31 | 34 60 | 64 94 124 154 184
4 5 32 | 35 61 | 65 95 125 155 185
5 6 33 | 36 62 | 66 96 126 156 186
6 7 34 | 37 63 | 67 97 127 157 187
718 35 | 38 64 | 68 98 128 158 188
8 9 36 | 39 65 | 69 99 129 159 189
9 10 37 | 40 66 | 70 100 130 160 180
10 [ 11 38 | #1 71 101 131 161 191
11 ] 12 39 | 42 72 102 132 162 192
12 | 13 40 | 43 73 103 133 163 193
13 | 14 41 | 44 74 104 134 164 194
e Gy 42 | 45 75 105 135 165 195
15| 16 43 | 46 76 106 136 166 196
16 | 17 - 77 107 137 167 197
17 | 18 45 | 48 78 108 138 168 198
14 | 19 46 | 49 79 109 139 169 199
18 | 20 44 | 50 80 110 140 170 200
19 | 21 47 | 51 81 111 141 171 201
20 | 22 48 [ 52 82 112 142 172 202
21 ] 23 49 | 53 83 113 143 173 203
22 | 24 50 | 54 84 114 144 174 204
23 1 25 51 | 55 85 115 145 175 205
24 | 26 52 | 56 86 116 146 176 206
25 | 27 53 { 57 87 117 147 177 207
26 | 28 54 | 58 88 118 148 178 208
27 | 29 65 | 89 89 119 149 179 209
—130 56 | 60 90 120 150 180 210

U.S. Patent and Trademark Office

Part of Paper No. 20051025
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' Application/Control No. Applicaht(s)lPatent under
- Search Notes Reexamination
10/267,959 KANE ET AL.
Examiner Art Unit
Christine M. Behncke 3661
SEARCH NOTES
SEARCHED (INCLUDING SEARCH STRATEGY)
Class Subclass Date Examiner DATE EXMR
246 1828 10/25/2005 CcMB
EAST Text Search updated 10/25/2005 cMB
701 19 10/25/2005 CMB
246 270R 10/25/2005 CMB
246/167R and text search 10/25/2005 CMB
Allowance Conference with SPE,
Thomas Black 10/25/2005 CMB
INTERFERENCE SEARCHED
Class Subclass Date Examiner
701 19 10/25/2005 CMB
246 1828 10/25/2005 CMB
246 270R 10/25/2005 cmB
USPGPub text search 10/25/2005 cmMB

U.S. Patent and Trademark Office

Part of Paper No. 20051025
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> PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail ~ Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571) 273-2885 8, >

e

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed whive
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current ccrresipondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a scparate "FEE ADDRESS" for
maintenance fee notifications.

* CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any changs of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

7590 11/0412005 ave its own certificate of mailing or transmission.
Supervisor, Patent Prosecution Services : Certificate of Mailing or Transmission
1 hereby certify that this Fee(s) Transmittal is being deposited with the United
PIPER BUDNICK LLP States lgosta] gycrvicc with sufficient postégc for ﬁr%t c]gss mail in an ¢cnvelope
1200 Nineteenth Streett, N.'W. addressed to the Mail Stop ISSUE FEE address above, or being facsimile
Washington, DC 20036-2412 transmitted to the USPTO (571) 273-2885, on the date indicated below.
{Depositor's name)
(Signature)
(Date)
APPLICATION NO. L FILING DATE r FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
10/267,959 10/10/2002 Mark Edward Kane 3805-001-27 1510
TITLE OF INVENTION: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT PASS AN IMPROPERLY CONFIGURED DEVICE
I APPLN. TYPE [ SMALL ENTITY | ISSUE FEE [ PUBLICATION FEE [ TOTAL FEE(S) DUE ] DATE DUE ]
nonprovisional YES $700 $300 $1000 02/06/2006
I ‘ EXAMINER | ART UNIT |  crasssuscLass |
) BEHNCKE, CHRISTINE M 3661 701-019000
1. Change of correspondence address or indication of "Fec Address" (37 2. For printing on the patent front page, list
CFR l'f&’)' (1) the names of up to 3 registered patent attorneys 1DLA Piper Rudnick
a Chan%c of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a f5ray Cary US. LLP
[ "Fee Address” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTOQ/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

" PLEASE NOTE: Unless an assignee is identificd below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an asmgnmenﬁ 122/2665 MBEYEME2 geee8nes 10267999

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE &(RQWY) 390.88 0P
s 768.88 0P
Quantum Engineering, Inc. Orange Park, Flo#Riflgasel y
Please check the appropriate assignee category or categories (will not be printed on the patent) : O Individual K1 Corporation or other private group entity . (1 Government
4a. The following fec(s) are enclosed: 4b. Payment of Fee(s):
& 1ssue Fee B A check in the amount of the fee(s) is enclosed.
Publication Fee (No small entity discount permitted) Q Payment by credit card. Form PT0O-2038 is attached.
Q Xl .
Advance Order - # of Copies The Director is hereby authorized by charge the required fee(s), or credit any overpayment, 1o
Deposit Account Numbery 56—- 1 Zl; 2’ 8 (enclose an extra copy of thl); fomrS.

5. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. O b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

The Director of the USPTQ is requested to quly the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.
NOTE: The Issuc Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attomney or agent;-or the assignee or other party in
interest as shown by the rccorﬁ of the Um’cd S'tatys Patent and Trademark Office.

Authorized Signature /\u/\/) M"!] 8 » Date l \ l q’l O ’5

Typed or printed name Emines M .Heintz RegistrationNo. __ 41,828 ,

This collection of information is required by 37 CFR 1,311, The information is required to obtain or retain a benefit b)z' the public which is to file (and by the USPTO to process

an application. Confidentiality i1s governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is cstimated to take 12 minutes to complete, including gathering, preparing, an

submitting the completed application form to the USPTO. Time will v dggendmﬁ upon the individual case. Any comments on the amount of time you require to com%lcte

this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S, Department of Commerce, P.O.

R(‘)x 1430, A\l/qxagn ‘nzi,z ;/]ir}gﬂ%ozZ?sl:&-MSO, DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
cXandria, virginia - .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number,
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DLA PIPER RUDNICK GRAY CARY USLLP
1200 NINETEENTH STREET, NW
WASHINGTON, DC 20036-2412

TELEPHONE: 202-861-3900
FACSIMILE: 202-223-2085

DOCKET NO.: 16024-10-27

ASSISTANT COMMISSIONER FOR PATENTS
PO BOX 1450
ALEXANDRIA, VA 22313-1450

Re: Serial No.: 10/267,959
Applicant(s): Mark Edward KANE et al.
Filing Date: October 10, 2002
For: METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES
NOT PASS AN IMPROPERLY CONFIGURED DEVICE
Group Art Unit: 3661
Examiner: Christine C. Behncke

SIR:
Attached hereto for filing are the following papers:
Issue Fee Transmittal

Our check in the amount of $_.1000.00 is attached covering any required fees. In the event
any variance exists between the amount enclosed and the Patent Office charges for filing the above-
noted documents, including any fees required under 37 C.F.R. 1.136 for any necessary extension of
time to make the filing of the attached documents timely, please charge or credit the difference to
Deposit Account No. 50-1442. Further, if these papers are not considered timely filed, then a request
is hereby made under 37 C.F.R. 1.136 for the necessary extension of time. A duplicate copy of this
sheet is enclosed.

Respectfully submitted,

DLA PIPER RUDNICK GRAY CARY US LLP

N it

M Heintz
R tratxon No.: 41,828

05/05

WABTEC CORP. EXHIBIT 1004
Page 197 of 208



«

¢ E
o “q
< e %\
NOV 18 200
O
3 Docket No. 3805-001-27
W\-_,// Serial No. 10/267,959
F E E TRAN SM 'TTAL Filing Date October 10, 2002
FY 2005 Inventor(s) Mark Edward KANE et al.
Group Art Unit 3661
T (o] P, T l $1.000.00 Examiner Christine C. Behncke
1. B Applicant claims smail entity status. FEE CALCULATION (continued)
B Charge any UNDERPAYMENT or credit any OVERPAYMENT 3. ADDITIONAL FEES
in the indicated fees to Deposit Account No. 5§0-1442.
O Charge the indicated fees to Deposit Account No. 50-1442. Large Entity Small Entity Fea Description
2. B Check enclosed. Fee Fee Fee Fee Fee Paid
Code ($) Code [£3)
FEE CALCULATION 1081 130 2051 65 Surcharge-late filing fee
or oath
1. BASIC FILING FEE 1053 130 1053 130 Non-English
Specification
Large Entity Small Entity Fee Description 1251 120 2251 80 1-mo. ext. of time
Code Fee $ Code Fee $ Fee Paid 1252 450 2252 225 2-mo. ext. of time
1011 300 2011 150 Utility Fling Fee 1253 1020 2253 510 3-mo. ext. of time
1012 200 2012 100 Design Filing Fee 1254 1590 2254 795 4-mo. ext. of time
1013 200 2013 100 Plant Filing Fee 1255 2160 2255 1080 | S-mo. ext. of time
1014 300 2014 150 Reissue Filing Fes 1401 500 2401 250 Notice of Appeal
1005 200 2005 100 Provisional Filing Fee 1402 500 2402 250 Appeal Brief
1111 500 2111 250 Utility Search Fees 1403 1000 2403 500 Regquest for Oral
1311 200 2311 100 Utility Examination Fees 1501 1400 2501 700 Utility/Reissue Issue 700
SUBTOTAL $0.00 1504 300 1504 300 Publication Fee 300
2. EXTRA CLAM FEES 8001 3 8001 3. Advance Copy of Patent
tot. claims - | 20* =] 0 x| $50 = 0 1806 180 1806 180 IDS Submission
ind. claims -1 3 =lo x| $200 = 0 8021 40 8021 40 Assignment Recordation
) [ Mu]tip|e Dependent Claims $360 = 1801 790 2801 335 For Fiting RCE
SUBTOTAL 0 1814 130 2814 65 Terminal Disclaimer
3. APPLICATION SIZE FEES Other:
Total # of Sheets # of Extra Sheets
- | 100 ! = 0
# of each additional
50 sheets or
fraction thereof
(round up) Fee Total Fee Due SUBTOTAL 1000
x | $250 = o
Name James M. Helnt;z M\ L Regis,tratlon No. 41,828
Signature J\/\”(;,{ W N Date l \ &/ (%, / N9 Telephone | 202-861-3900
e - o V B v .
Name k J . Registration No.
Rev. 05/05
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USPLD.EOV
r APPLICATION NO. ] FILING DATE | FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. [ CONFIRMATION NO. —I
10/267,959 10/10/2002 Mark Edward Kane 3805-001-27 1510
7590 01/09/2006 | EXAMINER |
Supervisor, Patent Prosecution Services BEHNCKE, CHRISTINE M
PIPER RUDNICK LLP
1200 Nineteenth Streett, N.W. | ART UNIT |  PpaperRNUmBER |
Washington, DC 20036-2412 3661

DATE MAILED: 01/09/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)
Supplemental 10/267,959 KANE ET AL,
Notice of Allowability Examiner Art Unit
] Christine M. Behncke 3661

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. This communication is responsive to the Amendment and Remarks filed 18 August 2005.

2. X] The allowed claim(s) is/are 2-14, 16-29 31-46 and 48-70.

3. [[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[J Some* ¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [0 Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ______

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD 1S NOT EXTENDABLE.

4. [C] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PT0-948) attached
1) [J hereto or 2) [] to Paper No./Mail Date

(b) OJ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [ ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5, [] Notice of Informal Patent Application (PTO-152)
2. [J Notice of Draftperson's Patent Drawing Review (PT0-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. ] Examiner's Amendment/Comment

Paper No./Mail Date
4. [[] Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowgnce »

of Biological Material D\/

9. [[] Other .
™ » G
~\ﬁbﬁ\§$§‘§"i\‘“ E\f‘;‘
SR Y0250
_ ;3?“—“\“ (5?\0\)?'3

U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20060104
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PTO/SB/B0 (11-08)

Approved for use through 11/30/2011. OMB 0651-0035

U.S. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required ta respond to a coliection of information unless It displays a valid OMB conlrof number.

{f R

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

e v,

| hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(b).
| hereby appoint:

Practitioners associated with the Customer Number: 28524
CR
D Practitioner(s} named below (if more than ten patent practitioners are to ba named, then a customer number must be used):

Name Registration
Number

Name Registration
Number

as attorney{s} or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTQ) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(h).

Please change the correspondence address for the applicalion identified in the attached statement under 37 CFR 3.73(b) to:

The address associated with Customer Number: 28524

OR

Firm or
Individual Name
Address

City , State Zip

Country

Telephone ‘ Email

Assignee Name and Address:

Siemens Rail Automation Corporation
2400 Nelson Miller Parkway
Louisville, KY 40223

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/86 or equivalent) is required to be
filed in each application in which this form Is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on hehalf of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The ijnch' vidual whose signature and title is supplied below is authorized to act on behalf of the assignee

s | A NEGONE | (00 e o [ (2

Name Kimberly E. Taylor  { "~ Telephone  502-618-8869
Title Senior Legal Counsel - Sierfiéns Rail Automation Corporation

This cotlection of information s required by 37 CFR 1.3%, 1.32 and 1.33. The Information Is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application, Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14, This collection Is estimated to take 3 minutes
lo complete, including gathering, preparing, and submilling the compleied application form to the USPTO. Time will vary depending upon the individual case. Any
commenls on the amount of time you require to complete this fermy and/or suggestions for reducing this burden, should be sent to the Chlef Information Officer,
U.S. Palent and Tradamark Office, U.S. Depatment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you nesd assistance in compleling the form, call 1-800-PT0-9199 and select option 2,
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PTO/SBI96 (07-09)

Approved for use threugh 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Acl of 1995, ne persons are required to respond to a collection of Information untess it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Mark Edward Kane, James Francis Shockley, and Harrison Thomas Hickenlooper
Application No./Patent No.: 6996461 (2002P21069 US) Filedfissue Date: 02.07.2006

Tiled:  METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT PASS AN IMPROPERLY
CONFIGURED DEVICE

Siemens Rail Autornation Corporation
(Name of Assignee)

'a corporation

(Typa of Assignee, e.q., corporatien, partnership, university, government agency, etc.

states that it is:

1. the assignee of the entire right, title, and interest in;

2 [:] an assignee of less than the entire righ, title, and interest in
(The extent {by percentage) of its ownership interest is %); or

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent application/patent identified above, by virtue of either:

A, [:] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame . or for which a

copy therefore is attached.
OR

B, A chain of tille from the inventor(s), of the patent applicaticn/patent identified above, 1o the current assignee as follows:
1. From: KANE, MARK EDWARD, SHOCKLEY, JAMB® To: QUANTUM ENGINEERING, INC.

The document was recorded in the United States Patent and Trademark Office at

Reej 013375 . Frame 0948 . or for which a copy thereof is attached.
2. From: QUANTUM ENGINEERING, INC. To: INVENSYS RAIL CORPORATION
The document was recorded in the United States Patent and Trademark Office at
Reel 024128 , Frame0423 ., orfor which a copy thereof is attached.
3. From: INVENSYS RAIL CORPORATION To: SIEMENS RAIL AUTOMATION CORPORATEg
The document was recorded in the United States Patent and Trademark Office at
Reel 031217 ' Erame 0423

or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).
. As required by 37 CFR 3.73(b)(1)(I), the documentary evidence of the chain of tifle from the original owner to the assignee was,
ar concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in
accordance with 37 CFR Part 3, {o record the assignment in the records of the USPTO. See MPEP 302.08}

ndersi Jne fwhose tifle is supplied below) is authorized to act on behalf of the assignee.

VA0 QJL,{;? QT?:v(ika e /. f}

sigrfattire

Kimberly E. Taylor Senior Legal Counsel - Serg¢

Printed ar Typed Name Title

This ceflection of information is required by 37 CFR 3.73(b). The information is required to oblain or retain a bsnsfit by the public which is to file (and by the USPTO to
process) an apptication. Confidentiality Is governed by 35 U.8.C. 122 and 37 GFR 1.11 and 4.14. This collection is eslimated fo take 12 minutes to complete, including
gathering, preparing, and submitling the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you reguire to complete this form and’or suggestions for reduclng this burden, should be sent to the Chief Informaticn Officer, U.8. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comirlilssioner
for Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

if you rieed assistance In compleling the form, call 1-800-PT0-9199 and select oplion 2.
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Electronic Acknowledgement Receipt

EFS ID: 17064192
Application Number: 10267959
International Application Number:
Confirmation Number: 1510

Title of Invention:

METHOD AND SYSTEM FOR ENSURING THAT A TRAIN DOES NOT PASS AN

IMPROPERLY CONFIGURED DEVICE

First Named Inventor/Applicant Name:

Mark Edward Kane

Correspondence Address:

Supervisor, Patent Prosecution Services
PIPER RUDNICK LLP

1200 Nineteenth Streett, N.W.
Washington DC
us 2028613900

20036-2412

Filer:

Filip Aleksander Kowalewski/Jessica Thomas

Filer Authorized By:

Filip Aleksander Kowalewski

Attorney Docket Number: 3805-001-27
Receipt Date: 08-0CT-2013
Filing Date: 10-0OCT-2002

Time Stamp: 09:20:17

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:
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Document . . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (if appl.)
64992
1 Power of Attorney PoA_SiemensRail_Old.pdf no 1
0ad4a755f94c3e683d6f597021435adb2a8¢
5f8e
Warnings:
Information:
Assi howi f hi 37 >8010
ssignee showing of ownersnip per
2 CER3.73. Statement.pdf no 1
32d64e7b7e8fb1125cd8eff1d1654e888e44
301b
Warnings:
Information:
Total Files Size (in bytes):i 123002

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

lesiﬁsd;(a))g\;%:g‘rﬂa 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/267,959 10/10/2002 Mark Edward Kane
CONFIRMATION NO. 1510
28524 POA ACCEPTANCE LETTER
SIEMENS CORPORATION

INTELLECTUAL PROPERTY DEPARTMENT

N AT Y
170 WOOD AVENUE SOUTH 00000006448623

ISELIN, NJ 08830

Date Mailed: 10/18/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 10/08/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/rmturner myles/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

WABTEC CORP. EXHIBIT 1004
Page 205 of 208



2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Ql;ig‘?sd;g,g\;l::guﬂa 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/267,959 10/10/2002 Mark Edward Kane 3805-001-27
CONFIRMATION NO. 1510
Supervisor, Patent Prosecution Services POWER OF ATTORNEY NOTICE
PIPER RUDNICK LLP

1200 Nineteenth Streett, N.W.

N AP0
Washington, DC 20036-2412 000000064486225

Date Mailed: 10/18/2013

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 10/08/2013.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/rmturner myles/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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T

UNITED STATES PATENT AND TRADEMARK OFFIGE
. UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandris, Virginia 22313-1450
8OV

www.uspto,
! APPLICATION NUMBER | FILING OR 371(C) DATE ] FIRST NAMED APPLICANT ] ATTY. DOCKET NO/TITLE |
10/267,959 10/10/2002 Mark Edward Kane 3805-001-27
. . CONFIRMATION NO. 1510
Supervisor, Patent Prosecution Services POWER OF ATTORNEY NOTICE

PIPER RUDNICK LLP
1200 Nineteenth Streett, N.W.
Washington, DC 20036-2412

L

Date Mailed: 10/18/2013

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/08/2013.

» The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/rmturner myles/

~Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

RECEIVED
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