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I. INTRODUCTION 

Westinghouse Air Brake Technologies Corporation (“Petitioner” or 

“Wabtec”) requests inter partes review (“IPR”) of claims 1, 4-6, 14, 16-17, 19, 28, 

32, 35, 42-44, and 48 (“Challenged Claims”) of the ‘461 Patent. 

II. TECHNOLOGY OF THE ‘461 PATENT 

A. Overview of PTC and Grade Crossings 

Since the early 1980s, the railroad industry has acknowledged the 

advantages of using data radio communications to enhance train control.  (Ex. 

1005, 1; Ex. 1017, 1; Ex. 1002, ¶¶22-24).  Advanced Train Control System 

(“ATCS”) was developed in the mid-1980s after the enactment of the Staggers Rail 

Act of 1980.  (Ex. 1005, viii; Ex. 1017, vi).  The primary goal was to create a 

comparable or even safer train control system that would cost less than 

conventional systems.  The Federal Railroad Administration (“FRA”), a body 

tasked with overseeing the development of such systems, recognized early on that 

these train control systems would include an onboard computer (“OBC”) that 

continuously calculated predicted braking distances and included automatic stop 

protection.  (Ex. 1009, 59; Ex. 1002, ¶¶25-27).  

In 1985, Burlington Northern (“BN”) contracted with Rockwell Collins to 

develop and test a system that would become known as the Advanced Railroad 

Electronics System (“ARES”).  (Ex. 1005, 23; Ex. 1017, 22; Ex. 1002, ¶28).  
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ARES included three major sub-systems (or “segments”): (1) the Control Segment; 

(2) the Data Segment; and (3) the Vehicle Segment.  (Ex. 1005, 23; Ex. 1017, 22).  

ARES was developed according to specifications advanced by BN and Rockwell 

Collins, with Rockwell Collins and Pulse Electronics1 supplying the components.  

(Ex. 1005, 23; Ex. 1017, 22).   

ARES allowed for communications between OBCs and wayside devices, 

such as switches and grade crossings, via wayside interface units (“WIUs”).  (Ex. 

1010, vi; Ex. 1012, 3-4; Ex. 1002, ¶¶29-30).  WIUs are devices that can take 

information from components alongside the track and convert the information into 

digital signals to be transmitted to a rail operations control system (“ROCS”).  (Ex. 

1010, 24; Ex. 1002, ¶31).  WIUs activate devices, such as switches, along the 

track.  (Ex. 1002, ¶31). 

ROCS could receive over switch “clear message[s]…from wayside track 

indicator[s]” and transmit them to the Train Situation Indicator (“TSI”) in the 

locomotive cab.  (Ex. 1010, 25).  In ARES, the over-the-switch clear message was 

received from a wayside track indicator, which was in communication with a 

switch to which the message pertained.  (Ex. 1010, 25; Ex. 1002, ¶32).  An over 

                                           
1  Pulse Electronics was purchased in 1995 by Westinghouse Air Brake Co.  (Ex. 

1011). 
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switch clear message indicated that an upcoming switch was in the expected 

position.  (Ex. 1002, ¶32).  As shown below, ARES’ in-locomotive display device 

could display upcoming configurable devices and signals in its “TRACK PLAN 

view”.  (Ex. 1010, 38-39). 

 

(Ex. 1010, 39).   

Between 1987 and 1995, the Canadian National (“CN”) Railroad conducted 

tests on a transponder-based system that used ATCS specifications as the 

foundation of its architecture.  (Ex. 1005, 21; Ex. 1017, 20; Ex. 1002, ¶33).  

Switches were controlled primarily through the locomotive, either automatically or 

through locomotive engineer action.  (Ex. 1005, 21; Ex. 1017, 20; Ex. 1002, ¶33).  

The position of each switch was displayed in the cab of the locomotive.  (Ex. 1005, 

21-22; Ex. 1017, 21; Ex. 1002, ¶33).  CN’s ATCS included equipment that 

enforced speed restrictions and ensured trains did not traverse an improperly set 

switch by automatically applying the train’s brakes.  (Ex. 1005, 22; Ex. 1017, 21; 

Ex. 1002, ¶33).   
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In 1995, the Michigan Department of Transportation received funding from 

the FRA and contracted with Harmon Industries to develop the Incremental Train 

Control System (“ITCS”) on Amtrak’s line in Michigan.  (Ex. 1005, 25; Ex. 1017, 

24; Ex. 1002, ¶34).  ITCS included a Wayside Equipment Segment, a 

Communications Segment, and a Locomotive Segment.  (Ex. 1005, 25; Ex. 1017, 

24).  The Locomotive Segment included an OBC, which continuously calculated 

braking distances to targets, monitored speed and upcoming speeds, and initiated 

full-service braking in the event speed or stop restrictions were violated.  (Ex. 

1005, 26; Ex. 1017, 25; Ex. 1002, ¶34). 

The Wayside Equipment Segment incorporated the existing wayside signals 

and added to them WIUs to enable communication between the wayside signals, 

trains, and grade crossing warning devices.  (Ex. 1002, ¶¶34-35).  The ITCS 

system was present on Amtrak’s Michigan line starting in 1995.  (Ex. 1005, 25-26; 

Ex. 1017, 24-25).   

The Michigan line had numerous crossings activated by track circuits.  (Ex. 

1002, ¶36).  To account for faster train speeds, the grade crossing signals had to be 

activated when the trains were further away from the crossings.  (Ex. 1002, ¶36).  

The train transmitted its passage of a specific location via a data radio to a WIU at 

the grade crossing, which would then provide the electrical signal to activate the 

crossing gate.  (Ex. 1002, ¶36).  When the gate was down, it would send a signal 
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through the WIU to the locomotive to confirm it was safe for the locomotive to 

proceed.  (Ex. 1002, ¶36). 

The above makes it clear that those of skill in the art, by the late 1990’s, 

readily understood that trains could communicate with configurable devices along 

the wayside, both through messages sent directly from the train to the configurable 

device, as well as through messages sent from the train to a WIU that 

communicated with a configurable device.  (Ex. 1002, ¶¶37, 41; see generally Ex. 

1005, 25-26, 28).  They also understood the utility of the information returned by 

configurable devices including switches and grade crossings.  (Ex. 1005, 22; Ex. 

1017, 21; Ex. 1002, ¶33). 

B. ‘461 Patent Overview 

The ‘461 Patent is directed to a train safety system that includes a controller 

and a radio transmitter on a train.  (Ex. 1001, 2:33-38; 2:66-3:6; Ex. 1002, ¶38-39).  

The controller is configured to send a message to a configurable device, listen for a 

response, allow the train to proceed if a proper response is received, and stop the 

train otherwise.  (Ex. 1001, 5:51-65).  The controller confirms that the response 

message corresponds to the device to which the message was originally directed.  

(Ex. 1001, 5:66-6:2).  The response message includes the configuration of a 

configurable device, for example, the direction of a switch or whether or not a 

crossing gate has been activated.  (Ex. 1001, 5:1-15; Ex. 1002, ¶40).  
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C. Prosecution History of the ‘461 Patent 

The application leading to the ‘461 Patent was filed on October 10, 2002.  

(Ex. 1001, Cover).  In response to a July 7, 2004 office action, Applicant 

distinguished the prior art by arguing that the prior art involved communication 

between a train and a wayside controller (which may be in communication 

with a switch); confirming the then-pending claims required direct communication 

between the train and the switch itself.  (Ex. 1004, 116-117 (“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 by [the 

claims].”)).  Applicant specified that an interrogation message requires a response 

from the switch, not just an outgoing message.  (Ex. 1004, 118).   

Further examination required Applicant to make additional claim 

amendments to require confirmation that a received identifier corresponded to the 

device to which the interrogation message was directed.  (Ex. 1004, 137-138).  

The Examiner was ultimately persuaded by Applicant’s arguments, and 

noted that the cited references failed to teach a control unit 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.”  (Ex. 1004, 192).  The 

‘461 Patent issued on February 7, 2006.  (Ex. 1001, Cover). 
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III. GROUNDS FOR STANDING (37 C.F.R. § 42.104(A)) 

Petitioner certifies that (1) the ‘461 Patent is available for IPR; (2) Petitioner 

is not barred or estopped from requesting an IPR on the Grounds identified herein; 

and (3) Petitioner has not filed a complaint relating to the ‘461 Patent.  This 

Petition is filed in accordance with 37 C.F.R. § 42.106(a). 

IV. PAYMENT OF FEES (37 C.F.R. §§ 42.15 AND 42.103) 

Petitioner authorizes the USPTO to charge any required fees to Deposit 

Account 02-1818.   

V. PERSON OF ORDINARY SKILL IN THE ART 

A person of ordinary skill in the art (“POSA”) is a hypothetical person who 

is presumed to know the relevant prior art.  (See Gnosis S.P.A et al. v. S. Ala. Med. 

Sci. Foundation, Case IPR2013-00116, Paper 68 at 9, 37 (PTAB June 20, 2014)).  

A POSA has ordinary creativity, is not an automaton, and is capable of combining 

teachings of the prior art.  (Id. (citing KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 

420-421 (2007))).   

With respect to the ‘461 Patent, a POSA as of October 10, 2002 would have 

had an undergraduate degree or the equivalent thereof and at least five (5) years of 

experience in train operations or train control systems.  (Ex. 1002, ¶¶42-44).  Such 

a POSA would have had knowledge of train control systems, train safety systems 

that include wayside systems, and train communication systems, and would have 
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understood how to search available literature for relevant publications.  (Ex. 1002, 

¶43). 

VI. CLAIM CONSTRUCTION 

The challenged claims must be given their “broadest reasonable construction 

in light of the specification” of the ‘461 Patent.  (37 C.F.R. § 42.100(b); Cuozzo 

Speed Techs., LLC v. Lee, Slip Op. No. 15-446, at 20 (U.S. June 20, 2016)). 

Under this standard, claim terms are generally given their ordinary and 

customary meaning, as would be understood by a POSA in the context of the entire 

disclosure.  (In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007)).  

Other than the terms specifically addressed below, a POSA would have understood 

each term of each Challenged Claim to have its ordinary and customary meaning. 

A. Configurable Device 

“Configurable device” is not defined in the specification of the ‘461 Patent.  

The ‘461 Patent describes a “configurable device” as a device capable of being 

responsive to a message, and provides examples of a switch or a grade crossing 

gate.  (Ex. 1001, 2:59-60).  These devices may be in a variety of different states 

reflective of the position of the switch or gate.  (Ex. 1001, 4:65-5:12).  During 

prosecution, the Applicant explained that the ‘461 Patent required direct 

communication between the train and the configurable device (e.g., the switch), not 
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from the train to a wayside controller and on to the configurable device (e.g., the 

switch).  (Ex. 1004, 116).   

Based on the examples given in the specification, Petitioner submits that the 

claimed “configurable device” should be interpreted as “any device along the 

wayside of a train track that is capable of being in at least two physical states.”  

Applicant’s arguments to distinguish the art confirm that the requisite 

communication does not involve a wayside controller; Petitioner therefore believes 

that there is no reasonable interpretation of “configurable device” that 

encompasses an intervening wayside device such as a wayside controller.   

Nevertheless, Petitioner believes that PO may propose a construction of 

“configurable device” that permits communication between the train and the 

configurable device to occur via a WIU.  Although Petitioner submits that the 

intrinsic record does not support this interpretation, Petitioner also addresses this 

broader construction in the Grounds below.  In particular, Petitioner notes that the 

communications identified in each ground would meet a broader construction such 

as a construction that encompasses a WIU. 

B. Transmitting…to a configurable device 

During prosecution, the Applicant differentiated the claimed invention from 

a prior art reference where a message was sent from the train to a WIU and on to a 

configurable device, as opposed to directly from the train to the configurable 



IPR2017-01263 
U.S. Patent No. 6,996,461 

 

10 
 

device.  (Ex. 1004, 116).  Applicant also argued that the prior art did not teach a 

“grade crossing gate transmit[ting] its configuration back to the train.”  (Ex. 1004, 

118).  The claims on their face may not require the interrogation message to 

originate on the train; however, in view of the arguments the Applicant made in 

prosecution, Petitioner submits that any reasonable construction taking into 

account the intrinsic record would require the control unit to be located on the train 

and would require direct communication (i.e., without any intervening routing 

devices) between the onboard control unit (via its associated onboard transceiver) 

and the configurable device.  Petitioner therefore believes the claim phrase 

“transmitting…to a configurable device” should be interpreted as “sending a 

message from the controller on a train directly to a configurable device.”  

VII. STATEMENT OF THE PRECISE RELIEF REQUESTED AND THE 
REASONS THEREFORE (37 C.F.R. § 42.22(a) AND 42.104(b)) 

Petitioner requests the institution of IPR and the cancellation of the 

Challenged Claims on the Grounds outlined in the table below. 
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Ground Basis Relied-On References Claims 
1 § 103 U.S. Patent No. 5,092,544 to Petit et al. 

(“Petit”) in view of PCT Publication No. 
02/091013 to Blesener et al. (“Blesener”).2 

1, 4-6, 14, 16-17, 
19, 28, 32, 25, 

42-44, 48 
2 § 103 RSAC Report (“RSAC”) in view of 

Blesener.3  
1, 4-6, 14, 16-17, 

19, 28, 32, 25, 
42-44, 48 

3 § 103 RSAC in view of Blesener and Petit  1, 4-6, 14, 16-17, 
19, 28, 32, 25, 

42-44, 48 

Petitioner provides the declaration of Mr. Steven Ditmeyer, an expert in the field of 

the ‘461 Patent, in support of these Grounds.  (Ex. 1002, ¶¶1-21; Ex. 1003). 

A. Statement Regarding Non-Redundancy 

Ground 1 explains why the prior art renders the Challenged Claims obvious 

under what Petitioner believes is the correct construction, which requires direct 

                                           
2  While Petit is cited on the face of the ‘461 Patent, the Board should nonetheless 

institute trial under 35 U.S.C. § 325(d) as the elements described during 

prosecution to distinguish the ‘461 Patent from the prior art are present in 

Blesener, which was not previously considered.  In addition, Petitioner submits 

herewith the declaration of Mr. Ditmeyer, an expert in the field of the ‘461 

Patent and the prior art, to help explain the art and give context to the Grounds.  

(See Ex. 1002). 

3   Neither RSAC nor Blesener was considered during examination of the ‘461 

Patent. 
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communication between a train and a configurable device.  Ground 1 is equally 

applicable under a construction in which direct communication is not required (i.e., 

where an intervening WIU can serve a routing function).   

Ground 2 explains why the prior art renders the Challenged Claims obvious, 

in the event a construction that does not require direct communication between the 

train and the configurable device is proposed by PO and adopted by the Board. 

Ground 3 explains a modification to the prior art of Ground 2, in which 

Petit’s teachings of direct communication between the train and the configurable 

devices can be applied to the RSAC-based combination of Ground 2 to render the 

Challenged Claims obvious under Petitioner’s proposed construction. 

B. Overview of the Prior Art 

1. Petit 

U.S. Patent No. 5,092,544 to Petit et al. (“Petit”) published March 3, 1992, 

and is prior art under 35 U.S.C. § 102(b).  Petit is directed to a communication 

protocol between a train and a crossing controller in which the train sends an 

interrogation message, and the crossing sends an acknowledgement message, to 

permit the train’s onboard CPU to determine whether to apply the train’s brakes.  

(Ex. 1008, Abstract; Ex. 1002, ¶¶45-47).   

In particular, Petit teaches a control system that prevents trains from 

entering a crossing unless the protection equipment at the crossing is in a safe 
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configuration.  (Ex. 1008, 1:59-65; Ex. 1002, ¶47).  Highway crossing protection 

equipment may be warning lights or crossing gates.  (Ex. 1008, Abstract).  Petit’s 

communication protocol permits vital (fail-safe) operation by both the configurable 

devices (e.g., crossing protection equipment) and the trains that are approaching 

the configurable device (e.g., the crossing).  (Ex. 1008, 1:9-12; Ex. 1002, ¶47).   

Petit accomplishes the disclosed control with a control unit, or CPU, on the 

train that establishes a communications link with a crossing gate and is capable of 

actuating a train’s braking systems.  (Ex. 1008, 4:32-34; 4:49-51).  A confirming 

message from highway crossing equipment is needed to provide movement 

authority to a train.  (Ex. 1008, 8:37-39; Ex. 1002, ¶55).  Without receiving the 

response message in a timely manner, the train’s CPU will apply the brakes, and 

no movement across the highway will be permitted.  (Ex. 1008, 6:62-7:19; Ex. 

1002, ¶55).   

A beacon transponder associated with a configurable device alerts the train’s 

CPU that a configurable device is ahead.  (Ex. 1008, 2:31-34; Ex. 1002, ¶¶48-49).  

Upon such notification, the train CPU sends a message to the crossing identified by 

the beacon; the message contains a crossing I.D. (used to address the message to a 

particular crossing (see Ex. 1008, 5:12-14), the direction of approach (e.g., from 

the west or east), the track number, and the distance to the crossing.  (Ex. 1008, 

4:3-13; Ex. 1002, ¶50).  The crossing validates that the message using the crossing 
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I.D. to ensure that the message was intended for that specific crossing during a 

vital check.  (Ex. 1008, Claims 7, 11; Ex. 1002, ¶52). 

After the crossing (i.e., configurable device) validates that it was the 

intended recipient, the crossing transmits a response back to the train.  (Ex. 1008, 

5:23-25; 5:41-48).  Messages are each coded with the identity of the approaching 

train to address those messages exclusively to the approaching train.  (Ex. 1008, 

Claim 9).  The approaching train’s CPU uses this address to do a final check that 

the message was intended for it and that the configurable device is in an expected 

condition; this represents vital processing that is performed by the onboard CPU.  

(Ex. 1008, 4:58-5:11; Ex. 1002, ¶54).  A POSA would understand that vital 

checking could readily be performed to validate data in the received message with 

data already available to Petit’s onboard CPU.  (Ex. 1008, 5:67-6:1; Ex. 1002, 

¶54). 

Petit also teaches “means for stopping said train and operating said 

equipment to its second state when said vital checks indicate an error in said 

messages.”  (Ex. 1008, Claim 25; Ex. 1002, ¶56).  The brake operation is carried 

out after a period of allowable time has passed and no conforming response has 

been returned.  (Ex. 1008, 6:62-7:19; Ex. 1002, ¶57).  That is, if the CPU 

determines an error during its vital processing, it assumes an unsafe condition and 

stops the train.  (Ex. 1008, 5:63-6:8; Ex. 1002, ¶58).  Likewise, if the onboard CPU 
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determines that the configurable device is in an impermissible configuration, it can 

stop the train.  (Ex. 1008, 5:63-6:8; Ex. 1002, ¶58).  A POSA would understand 

that the onboard CPU of Petit is generally able to validate messages and conditions 

of trackside devices to perform vital determinations about when to apply the 

brakes; indeed, the onboard CPU is the last processor that can make such a 

determination in Petit.  (Ex. 1002, ¶54).   

In the event of multiple track crossings, the onboard CPU receives multiple 

messages and the worst case minimum time will be used to determine whether to 

apply the brakes.  (Ex. 1008, 7:47-50; Ex. 1002, ¶62).  A POSA would understand 

that these “worst case” assumptions are dynamically calculated based on the train’s 

speed and an assumption about acceleration to determine a currently-relevant 

braking distance (and thus a currently-relevant braking time).  (Ex. 1008, 7:9-19; 

Ex. 1002, ¶¶59-60).  Petit confirms: it discloses that braking distances will depend 

upon conditions around the crossing such as grades and the maximum speeds of 

the trains and minimum braking rate of the train.  (Ex. 1008, 3:49-52; Ex. 1002, 

¶59). 

The CPU can actuate both the brakes (as described above) and/or an alarm.  

(Ex. 1008, 4:49-51; Ex. 1002, ¶61).  Actuation of either brakes or alarms may be 

corrected by acknowledgement of a speed restriction, correction of a signal issue, 

or reestablishment of communication.  (Ex. 1008, 4:49-51; Ex. 1002, ¶¶61, 63).   
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2. Blesener 

PCT Publication No. 02/091013 to Blesener et al. (“Blesener”) was filed in 

English on May 7, 2002, designated the United States, and claims priority to U.S. 

Provisional Application No. 60/289,320 filed May 7, 2001.  Blesener is prior art 

under at least 35 U.S.C. § 102(e)4.  Blesener is directed to a safety communication 

system that includes deployed units and a vehicle with a local database of 

components in the system.  (Ex. 1007, Abstract; Ex. 1014, 31; Ex. 1002, ¶¶64-65).  

Deployed units receive a message from a locomotive and communicate the status 

of the units back to the locomotive.  (Ex. 1007, p.3, ll.4-6; p.7, ll.15-17; p.12, ll.14-

25; Ex. 1014, 19-21).  

An onboard database organizes the location and type of crossings and other 

configurable devices that a train may encounter along a wayside.  (Ex. 1007, p.10, 

ll.22-26; Ex. 1014, 20-22; Ex. 1002, ¶66).  The database provides the locomotive 

control systems with the location of configurable devices a train may encounter.  

                                           
4
  The PCT publication of Blesener (Ex. 1007) is prior art under 35 U.S.C. 

§102(e) art as of May 7, 2002.  Further, the provisional application (Ex. 1014), 

which fully supports the relied-on material from the  PCT publication, is prior 

art under 35 U.S.C. §102(e) as of May 7, 2001.  Petitioner has provided parallel 

citations herein in the event PO attempts to antedate the PCT publication. 
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(Ex. 1002, ¶66).  The system provides for two-way communication between 

locomotives and crossings whereby a controller in the locomotive controls the 

transmission of messages to surrounding warning system crossings.  (Ex. 1007, 

p.3, ll.26-27, p.8, ll.22-23, p.15, ll.6-7; Ex. 1014, 15, 26; Ex. 1002, ¶66).   

The system “uses a Smart Self Updating System (SSUS) to poll the crossing 

and share the latest information.”  (Ex. 1007, p.10, ll.5-6; Ex. 1014, 20-22).  This 

involves receiving response messages from crossing systems that include status 

information from the crossing systems.  (Ex. 1002, ¶67).   

Configurable devices are distinguished based on their geographical location.  

(Ex. 1007, p.12, ll.15-16; Ex. 1014, 19-21; Ex. 1002, ¶68).  By knowing about the 

location of a crossing and knowing where the locomotive is, the system can cross 

check with its onboard database to determine whether it is approaching a crossing 

and has not gotten a confirmation that the crossing is activated.  (Ex. 1007, p.12, 

ll.16-18; Ex. 1014, 19-21; Ex. 1002, ¶68).  

The locomotive in Blesener knows where each crossing is and failure to 

receive information from the crossing causes the system to notice the malfunction.  

(Ex. 1007, p.12, ll.20-25; Ex. 1002, ¶69). 

The system uses GPS to determine distance the locomotive is from an 

individual crossing.  (Ex. 1007, p.3, ll.11-15; Ex. 1014, 21; Ex. 1002, ¶70).  The 

locomotive’s controller is responsible for generating a BEACON broadcast used in 
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the crossing arrival and departure calculations.  (Ex. 1002, ¶70).  The BEACON 

message conveys identification information and the locomotive controller is 

responsible for collecting and storing status data from working crossings and 

relaying fault notifications from failed crossings.  (Ex. 1007, p.14, ll.6-13; Ex. 

1014, 23; Ex. 1002, ¶70).   

The speed of the locomotive and the distance at which the radio network 

communicates gives a several minute margin between locomotive controller wake 

up and the crossing activation.  Controller messages sent to the crossing, using 2 

watts of power, include speed and position data.  (Ex. 1002, ¶71).  At low power, 

the locomotive received messages include: crossing activated/deactivated; upload 

data; or MAYDAY signal.  (Ex. 1002, ¶71).  At the crossing, messages received 

include: enter standby mode; activate warning and provide acknowledgement; or 

deactivate warning and acknowledge.  (Ex. 1007, p.15, ll.19-26; Ex. 1014, 25).  

The locomotive sends and receives messages from the crossing equipment; the 

messages include information about the status of the crossing equipment.  (Ex. 

1002, ¶71). 

3. RSAC 

The Railroad Safety Advisory Committee published a report to the FRA 

(referred to herein as the RSAC Report or RSAC) in September of 1999 that 

described the status of various efforts to develop, test, demonstrate, and deploy 
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PTC systems.  Three copies of the RSAC Report are attached hereto.  (Ex. 1005; 

Ex. 1017; Ex. 1019).5  The Railroad Safety Advisory Committee was tasked by the 

FRA to develop the RSAC Report with the input of labor representatives, 

suppliers, passenger and freight railroads, state departments of transportation, the 

FRA counsel and staff, the Volpe National Transportation Systems Center and the 

National Transportation Safety Board.  (Ex. 1005, ix; Ex. 1017, vii).  RSAC 

provided an analysis of the costs and benefits of implementing various PTC 

systems across the country.  (Ex. 1005, ix; Ex. 1017, vii).  The RSAC Report was 

submitted to Congress on May 17, 2000.  (Ex. 1016).   

The evidence of record establishes that the RSAC Report was publically 

accessible such that it was prior art as a printed publication at least as early as July 

7, 2001.  (See Ex. 1015 (declaration establishing that the FRA website linking to 

the RSAC Report was available on July 7, 2001); Ex. 1005 (the relied on version 

of the RSAC Report in Ground 2 herein), at pages a-f (metadata of Microsoft Word 

documents indicating the documents downloaded from July 7, 2001 website were 

                                           
5  Ex. 1017 and Ex. 1019 appear to have identical content on identical pages, 

notwithstanding the fact that Ex. 1019 is a scan of a bound document.  All 

citations to Ex. 1017 herein contain corresponding disclosure on the 

corresponding page of Ex. 1019. 
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last modified prior to July 7, 2001); see also Ex. 1026).6  The RSAC Report is 

therefore prior art under at least 35 U.S.C. §102(b). 

RSAC teaches systems for controlling trains in response to communication 

from equipment along the wayside.  (Ex. 1005, 42-43; Ex. 1017, 41-42; Ex. 1002, 

¶82).  RSAC describes the steps that the major railroads were taking to comply with 

newly required federal safety standards at the time, including collision avoidance 

                                           
6
  Additional evidence submitted herewith corroborates the public availability of 

the RSAC Report by July 7, 2001.  (See Exs. 1016-1017 (RSAC Report 

forwarded to Congress May 17, 2000); Ex. 1002, ¶¶74-81 (Ex. 1017 version of 

the RSAC Report was publically available upon receipt by the FRA Research 

and Development Library in 1999); Ex. 1018, 19 (a version of the RSAC 

Report entitled “Implementation of Positive Train Control Systems” was 

circulated before the September 8, 1999 RSAC meeting); Ex. 1019 (dated cover 

letter and copy of the RSAC Report circulated to the RSAC PTC Working 

Group Members and Alternates as of July 19, 1999); Exs. 1020-1022 (Senate 

Journal, Congressional Record, and Federal Register reflecting congressional 

receipt of the RSAC Report); see also Ex. 1023, 24 and Exs. 1024-1025 

(congressional testimony reflecting the public availability of the RSAC Report 

at the latest 2002)). 
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systems.  (Ex. 1005, vii; Ex. 1017, v; Ex. 1002, ¶83).  Such steps included ITCS, 

ARES, Advanced Civil Speed Enforcement System (“ACSES”), and other PTC 

systems.  (Ex. 1005, 25, 23, 27, and 38; Ex. 1017, 24, 22, 26, and 37; Ex. 1002, 

¶83). 

According to RSAC, an OBC establishes a communications link with a 

crossing gate and is also configured to actuate a train’s braking systems.  (Ex. 

1005, 25-26; Ex. 1017, 24-25).  The OBC initiates a full service brake if a crossing 

indicates it is not functioning as intended.  (Ex. 1005, 26; Ex. 1017, 25; Ex. 1002, 

¶82).  The messages in the communications link include the identity of the 

crossing, (e.g., a location), which distinguishes the crossing from others along the 

track.  (Ex. 1005, 26; Ex. 1017, 25; Ex. 1002, ¶¶82, 90). 

The OBC also establishes sessions with each WIU.  (Ex. 1005, 26; Ex. 1017, 

25).  WIUs may include switches and highway rail grade crossings, and may be 

connected to wayside interface unit-servers (“WIU-S”) to further enable 

communication between the WIUs and the locomotives.  (Ex. 1005, 25-26; Ex. 

1017, 24-25; Ex. 1002, ¶84).  Messages sent from a WIU-S include signal 

indications, switch positions, certain track circuit statuses and several statuses from 

each crossing where advance start operation is used.  (Ex. 1005, C-5; Ex. 1017, C-

5). 
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For any active grade crossing identified on the profile, the OBC continually 

calculates the expected time of arrival at the crossing (calculated as seconds until 

arrival).  (Ex. 1002, ¶85).  When this time for any given crossing has reduced to 

about 100 seconds, the OBC transmits its arrival time estimate at the specified 

crossing.  (Ex. 1005, C-5; Ex. 1017, C-5).  The OBC is in communication with a 

transceiver located on the train.  (Ex. 1002, ¶85). 

Through a self-diagnostic process, the system can determine if the crossing 

warning system will operate as intended, and if so, the train continues to operate at 

maximum authorized speed.  (Ex. 1002, ¶86).  If not, the train must reduce to a 

predetermined speed.  (Ex. 1005, 38; Ex. 1017, 37; Ex. 1002, ¶¶86-87).   

If the crossing WIU indicates that a crossing is armed and functioning as 

intended, the train may proceed at speed and the crossing will provide the required 

30 seconds warning.  (Ex. 1005, 26; Ex. 1017, 25; Ex. 1002, ¶88).  If the WIU 

indicates the crossing is not functioning as intended, a full braking penalty may be 

initiated.  (Ex. 1005, 26; Ex. 1017, 25).  The OBC can miss two broadcasts without 

adverse affects but a missed third broadcast (18 to 20 seconds elapsed time) results 

in the OBC initiating an automatic brake application, stopping the train.  (Ex. 1005, 

26; Ex. 1017, 25).  After a predetermined amount of time, without receiving the 

appropriate response message, the OBC will stop the train.  (Ex. 1002, ¶88). 
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The ITCS system monitors the health of highway grade crossings and 

enforces speed restrictions if the grade crossing is not activated.  (Ex. 1005, B-6; 

Ex. 1017, B-6).  A key feature of PTC systems is collecting available information 

about potential targets (e.g., configurable devices) and verifying the information.  

(Ex. 1005, C-15-C-16; Ex. 1017, C-14-C-15; Ex. 1002, ¶89).  Such information 

includes information sufficient to allow the OBC to identify the specific crossing.  

(Ex. 1002, ¶89). 

The database includes signal indications, track curvature, gradients, 

mileposts, civil speed limits, speed restrictions, and the locations of devices with 

which it may be required to communicate.  (Ex. 1002, ¶90).  Braking distances to 

targets are continuously calculated, current and upcoming speeds are monitored, 

and full-service brake applications are initiated if the maximum authorized speed is 

violated or the train is not properly slowed for an upcoming speed restriction.  (Ex. 

1005, 26; Ex. 1017, 25; Ex. 1002, ¶90).   

GPS receivers are connected to an OBC, where the OBC includes a track 

database and performs data processing to monitor location, calculate braking 

curves, calculate speed, receive authority limits, and apply the brakes if the 

authority or speed limits were projected to be exceeded; and systems where the 

OBC transmits position data and violation messages off the train.  (Ex. 1005, 24; 

Ex. 1017, 23; Ex. 1002, ¶91).   
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The distance to targets is calculated and displayed along with the type of 

targets and restrictions associated with those targets.  (Ex. 1005, 26; Ex. 1017, 25).  

An OBC can calculate braking curves.  (Ex. 1005, 24; Ex. 1017, 23).  A braking 

curve may be very sophisticated or may be a simple, worst case train/grade braking 

curve.  (Ex. 1005, C-15; Ex. 1017, C-14).  A simple braking curve can incorporate 

a worst case braking distance or time, and a sophisticated braking curve may be 

incorporate the weight of each car in a train and the grade upon which each car sits 

at any given time.  (Ex. 1002, ¶92).   

An OBC may track the train weight and weight distribution.  (Ex. 1005, B-4; 

Ex. 1017, B-4; Ex. 1002, ¶93).  Acknowledgement may forestall either the 

enforcement of a command or a speed reduction.  (Ex. 1005, B-5; Ex. 1017, B-6).  

Without acknowledgement from a conductor, enforcement of a command or speed 

restriction may persist, including a command to stop or a speed restriction of zero 

miles per hour.  (Ex. 1002, ¶86).  

C. Ground 1:  Challenged Claims are Unpatentable Under 35 U.S.C. 

§ 103(a) as Obvious Over Petit and Blesener. 

As supported by Mr. Ditmeyer’s declaration, independent claims 1, 14, 28, 

and 44, and claims 4-6, 16-17, 19, 32, 25, 42-43, and 48 depending therefrom, are 

obvious in view of Petit and Blesener.  (Ex. 1002, ¶¶102-103).  
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1. Motivation to Combine 

A POSA considering Petit would have been motivated to modify Petit in 

view of Blesener to consolidate vital functions at the onboard CPU, meaning that 

the configurable devices need not perform any vital functions.  (Ex. 1002, ¶¶102-

103).  In particular, because Blesener provides a GPS receiver and an onboard 

database of configurable devices, it provides the advantageous capability for the 

locomotive CPU to determine its location and communicate with configurable 

devices when in proximity without needing information from a beacon and without 

needing to rely on the configurable device to provide any of the validation of the 

messaging protocol.  (Ex. 1002, ¶105). 

The Federal Circuit has held that motivation to combine can be found in 

many different forms, including, as here, in the testimony of an expert.  (See 

Allergan, Inc. v. Sandoz, Inc., 726 F.3d 1286, 1292 (Fed. Cir. 2013).  As explained 

in detail below, Mr. Ditmeyer sets forth why a POSA would have been motivated 

to reduce hardware and consolidate vital processing according to Blesener’s 

teachings.  By relying on the onboard CPU of Petit to perform the vital checks on 

the communications, specifically the correct configurable device and the state of 

the configurable device, the system determines whether to apply the train’s brakes 

to prevent travel past the configurable device.  (Ex. 1002, ¶¶102-115).   
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The Federal Circuit and the Board have also explained that a motivation to 

combine exists when there is a known need or problem with an obvious solution 

that the patent addresses.  KSR, 550 U.S. at 420.  As also explained below, a POSA 

would have been motivated to modify Petit to address the known problems of 

distributed data storage (such as in Petit) by storing track data (including data 

about upcoming configurable devices) in an onboard database; Blesener both 

identifies this problem and describes a solution.  (Ex. 1002, ¶112). 

Petit teaches a system for controlling both crossing protection equipment 

and trains that are approaching the equipped crossing to provide vital (fail-safe) 

operation.  (Ex. 1008, 1:9-12; Ex. 1002, ¶¶103-104).  Petit teaches an onboard 

CPU that establishes a communications link with a crossing gate and is configured 

to actuate a train’s braking systems if the detected conditions warrant it.  (Ex. 

1008, 4:32-34, 4:49-51; Ex. 1002, ¶104).  In Petit, a conforming message from 

highway crossing equipment is needed to provide movement authority to a train.  

(Ex. 1008, 8:37-39; Ex. 1002, ¶104).  Petit uses the train’s OBC and certain 

hardware along the wayside to perform these operations and verify that the 

message is conforming.  (Ex. 1008, 2:34-36).  And Petit relies on the configurable 

device to confirm that it matches the crossing I.D. contained in the interrogation 

message from the train.  (Ex. 1008, 5:63-6:8; Ex. 1002, ¶104). 
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A POSA seeking to improve upon the system of Petit would have sought to 

take advantage of the fact that the onboard CPU is a vital component and minimize 

trackside hardware by consolidating the fail-safe (vital) functions onboard, and to 

modify Petit’s communication protocol to reduce the interfaces (particularly over-

air interfaces) where potential failures could occur.  (Ex. 1002, ¶105).  Blesener 

both suggests this movement of computational responsibility to a computer 

onboard the train, and explains how an onboard database of configurable devices 

permits such modification.  (Ex. 1002, ¶105).  Centralizing all of the vital 

processing logic from Petit in the locomotive, as suggested by Blesener, removes 

the possibility that messages, indicating issues or failures, are not received and 

accordingly ensures that the system can apply the brakes more consistently when 

needed.  (Ex. 1002, ¶105).   

Blesener provides for an onboard database that organizes the location and 

type of crossings and other configurable devices that a train may encounter along 

its path.  (Ex. 1007, p.10, ll.22-26; Ex. 1014, 20-22; Ex. 1002, ¶106).  Pursuant to 

the teachings of Blesener, the Petit OBC would be modified to no longer rely on 

trackside beacons to provide an indication of approaching configurable devices; 

instead the GPS and database enable the OBC to detect upcoming devices.   

The identities of upcoming configurable devices are contained in the 

onboard database.  (Ex. 1002, ¶107).  Using Blesener’s GPS and predetermined 
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coordinates (of the devices) and calculated coordinates (of the train), the onboard 

CPU of Petit stores the location of the next configurable device and enables the 

onboard CPU to communicate with upcoming configurable devices.  (Ex. 1002, 

¶107).  The combination of Petit with Blesener would be advantageous in that it 

eliminates the need to have beacon transponders (that could potentially fail) 

associated with each configurable device.  (Ex. 1002, ¶107).  It is also 

advantageous in that it moves all the vital processing onboard the train to a CPU 

which, even in the Petit system, must be fail-safe.  (Ex. 1002, ¶107). 

The teachings of Blesener would have motivated a POSA to modify Petit 

such that its onboard CPU transmits interrogation messages to configurable 

devices, listens for a response, and stops the train if the response is non-compliant 

to ensure heighted safety.  (Ex. 1002, ¶108).  In particular, the initial 

communication of Petit would be achieved in the combined system by using 

Blesener’s teaching that an on-board database of configurable devices, combined 

with awareness of location using GPS, permits a train’s OBC to monitor for and 

communicate with upcoming configurable devices.  Blesener’s specific teaching 

that it improves systems like Petit in this way (by enabling more computational 

work to be done onboard) is specific motivation to modify Petit according to 

Blesener.  (Ex. 1007, p.2, ll.22-25; Ex. 1014, 2).   
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Importantly, since the onboard CPU of Petit would also have Blesener’s 

database of configurable devices stored thereon, the onboard CPU of Petit would 

handle the vital task of confirming the identity of the communicated-with 

configurable device.  (Ex. 1002, ¶109).  In the modified system, a POSA would 

understand that the configurable device would send back not only its configuration 

(as is explicitly described in Petit) but also its identifier (which Petit discusses as 

residing in the configurable device to permit comparison with the received 

identifier).  (Ex. 1008, 5:63-6:8; Ex. 1002, ¶109).  The onboard CPU would then 

verify both the configuration of the configurable device and its identity as part of 

the vital safety check, to determine whether to activate the brakes.  (Ex. 1002, 

¶109). 

A POSA would understand that this arrangement advantageously 

consolidates all of the vital functioning of the system in the train’s CPU (which, by 

virtue of controlling the brake interface, must be a vital system).  (Ex. 1002, ¶110).  

This arrangement further advantageously reduces the requirements of the 

configurable devices: it need not be vital, and must merely provide an identifier 

and a state in response to an interrogation message.  (Ex. 1002, ¶110). 

Petit is classified under the following U.S. Patent classifications: 246/126, 

122, 4, and 187.  (Ex. 1008, Cover).  Blesener, which eventually led to U.S. Patent 

No. 7,769,544, is classified as 246/124 and 125.  (Ex. 1013, Cover).  A POSA 



IPR2017-01263 
U.S. Patent No. 6,996,461 

 

30 
 

would have looked to the teachings of Blesener when considering how to improve 

the transponder system of Petit, as Blesener is analogous art of the same field of 

endeavor.  In re Bigio, 381 F.3d 1320, 1325-26 (Fed. Cir. 2004). 

For the above reasons, a POSA would have been motivated to combine the 

teachings of Petit with the teachings of Blesener to solve the problem that persisted 

at the time of filing of Petit in 1989: ensuring that the next configurable device 

along a train’s path was in the correct and safe configuration necessary for travel.  

(Ex. 1002, ¶¶102, 111-113).   

The combined system would include an onboard database containing the 

locations of devices along the route and would be connected to a GPS receiver for 

determining the location of the train.  (Ex. 1002, ¶114).  The train, approaching an 

upcoming configurable device (e.g., a switch or crossing), would use its OBC to 

send a message directly to the upcoming device requesting a status of the device.  

(Ex. 1002, ¶114).  The message would include a target identifier and an origination 

identifier.  (Ex. 1002, ¶114).  The target identifier would ensure that only the 

proper device responded and the origination identifier would be used by the 

configurable device to address a response message.  (Ex. 1002, ¶114).  The device 

would then send a reply message directly back to the train that included a target 

identifier (that of the train), an origination identifier (that of the device), and a 

configuration of the device.  (Ex. 1002, ¶114).  The train would then be able to 
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determine if it was safe to proceed based on the response or lack thereof from the 

device.  (Ex. 1002, ¶114). 

2. The Challenged Claims are Obvious 

As set forth above in Section VII.C.1, and as detailed below, the combined 

system of Petit and Blesener renders obvious every element of the Challenged 

Claims.  (Ex. 1002, ¶¶95-101). 

a. Independent Claim 1 

(1) Preamble  

Petit is directed to “a system for controlling crossing protection equipment 

(warning lights or gates) and trains approaching a crossing.”  (Ex. 1008, 1:9-12).  

Blesener similarly teaches a system for controlling a train.  (See Ex. 1007, p.3, 

ll.26-27; Ex. 1014, 26).  

(2) Part [a]  

Petit teaches that “the CPU…establish[es] a communications link with the 

crossing equipment” and that “[t]he CPU has an output port which is connected to 

drive the controller of a brake or to actuate the train’s brakes or an alarm.”  (Ex. 

1008, 4:32-34; 4:49-51).  Blesener also teaches a system with a control unit.  (See 

Ex. 1007, p.8, ll.21-22; Ex. 1014, 15).   
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(3) Part [b]  

Petit teaches that radio 64 “transmit[s] messages when activated by control 

signals from the CPU 58.”  (Ex. 1008, 4:41-43).  The following figure shows the 

locomotive equipment and confirms that the transceiver is on the train and in 

communication with the control unit: 

  

(Ex. 1008, Fig. 2). 

 Blesener likewise teaches a transceiver located on the train and in 

communication with the control unit.  (See Ex. 1007, p.15, ll.6-7; Ex. 1014, 15). 

(4) Part [c]  

Petit teaches that transponder 38 is in radio communication with an 

interrogator 54 which activates and powers the transponder and receives messages 



IPR2017-01263 
U.S. Patent No. 6,996,461 

 

33 
 

therefrom.  (Ex. 1008, 4:3-13).  Petit teaches that the “first message from the train 

is initiated when the train locomotive passes a beacon, which is preferably a 

beacon transponder interrogated by locomotive-carried equipment.”  (Ex. 1008, 

2:31-34).  Petit teaches that after the transponder read, the CPU on the locomotive 

“transmit[s a] message to [a] crossing [the message] giving loco I.D., speed, 

direction of approach and distance from crossing.”  (Ex. 1008, Fig. 5B).  Petit 

teaches that the CPU, through a radio, establishes a communications link with the 

upcoming crossing.  (Ex. 1008, 4:32-38).  Petit teaches sending this initial message 

(which discloses the claimed “interrogation message” because it is a request for 

status information) from the train directly to a configurable device near the train: 

the highway crossing equipment.  (Ex. 1002, ¶53).  Petit does not rely on a WIU or 

other intervening equipment to accomplish this, thus meeting this claim limitation 

under the correct interpretation.  (Ex. 1002, ¶53). 

Blesener also teaches that the control unit is configured to transmit an initial 

(interrogation) message to a configurable device near the train.  (Ex. 1007, p.10, 

ll.5-6; Ex. 1014, 20-22).   

(5) Part [d]  

The system resulting from the combination of Petit and Blesener teaches this 

limitation.  In particular, Petit teaches that the CPU at the crossing “communicates 

with the locomotive equipment or with the wayside signals by transmitting 
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messages via a modem 76, a radio 78 and an antenna 80.”  (Ex. 1008, 5:35-44).  

Petit teaches a response message indicating a component failure or 

communications failure, which leads to an application of brakes until the failure is 

resolved.  (Ex. 1008, 5:63-6:8).  Petit teaches that “[a] response from the highway 

crossing equipment…is needed for authority to permit movement across the 

highway.”  (Ex. 1008, 8:37-39).  The system listens for a message for a 

predetermined period of time.  (Ex. 1008, 6:54-65).  Petit teaches that the system 

listens for a response, as one is required to permit movement past the configurable 

device (i.e., the crossing).  (Ex. 1008, 8:37-39).  Petit also suggests that the direct 

message includes or is reflective of an identity of the configurable device.  (Ex. 

1008, Claim 11 (vital safety checks include information of the source of a message, 

(i.e., an identity of the configurable device)); Ex. 1002, ¶¶53-54).  

 Blesener teaches that a controller receives messages indicating the status and 

location of the configurable device.  (Ex. 1007, p.12, ll.22-23, p.15, ll.24-26; Ex. 

1014, 19-21, 31).  The train would need to receive the identity of the configurable 

device to verify that the received message was from the proper device.  (Ex. 1002, 

¶109).  The combined system of Petit and Blesener, in which the train initiates 

communication with an upcoming crossing based on an onboard database and a 

response from the upcoming crossing includes an ID to permit the OBC to verify 

the communications between the train and crossing, teaches listening for a 
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response indicating the configuration and an identifier of the configurable device.  

(See Section VII.C.1). 

(6) Part [e]  

Petit teaches that braking does not occur if an appropriate acknowledgement 

message is received from the upcoming crossing, that is if a message is properly 

received.  (Ex. 1008, 6:55-65).  Petit further teaches that “[a] response from the 

highway crossing equipment is needed for authority to permit movement across the 

highway” such that without a correct response, the train is stopped.  (Ex. 1008, 

8:37-39).  Petit also teaches “means for stopping said train and operating said 

equipment to its second state when said vital checks indicate an error in said 

messages.”  (Ex. 1008, Claim 25).  Petit teaches that the brake operation is carried 

out after a period of allowable time has passed, such that the train is allowed to 

pass if a correct message is received in the allowable period of time.  (Ex. 1008, 

6:62-7:19). 

(7) Part [f]  

Petit teaches that “[t]his brake is referred to as a penalty brake, since braking 

is the result of either a failure in the system, or a failure to establish a 

communication link or the failure to pre-acknowledge or communicate with the 

transponders after a pre-acknowledge, if the optional pre-acknowledgment is 

included in the system.”  (Ex. 1008, 4:51-57).  Petit further teaches that “[a] 
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response from the highway crossing equipment is needed for authority to permit 

movement across the highway” such that without the response, the train is stopped 

and cannot cross the highway.  (Ex. 1008, 8:37-39).  Petit also teaches “means for 

stopping said train and operating said equipment to its second state when said vital 

checks indicate an error in said messages.”  (Ex. 1008, Claim 25).  Petit confirms 

that it was known in the art to stop a train if an expected response was not 

received.  (Ex. 1002, ¶58). 

(8) Part [g]  

The system resulting from the combination of Petit and Blesener teaches this 

limitation.  In particular, Petit teaches that sent messages include “information as 

to the identity of the crossing which distinguishes it from other crossings along the 

tracks.”  (Ex. 1008, Claim 7).  Petit further teaches that “information read from the 

transponder is stored in the memory of the CPU” of the locomotive.  (Ex. 1008, 

6:45-47).  Petit also teaches that “acknowledgment messages [are] each coded with 

the identity of the approaching train so that said acknowledgment messages are 

addressed exclusively to the approaching train.”  (Ex. 1008, Claim 9).  Petit 

teaches that “[t]he messages which are directed to the crossing equipment will be 

addressed to the crossing equipment because of the crossing I.D. field.”  (Ex. 1008, 

5:12-14).  Petit teaches using the content of the message to perform vital safety 

checks in the CPU to insure the vital communications.  (Ex. 1008, 4:58-5:11).  
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Petit teaches that the system is configured to verify, in the vital safety check, that 

the integrity of the message is sufficient to rely upon; such a check includes 

ensuring that the source of the response message matches the destination to which 

the interrogation message was sent.  (Ex. 1002, ¶52). 

Blesener teaches that the system is able to “know about the devices by geo-

location.”  (Ex. 1007, p.12, ll.15-16; Ex. 1014, 19-21).  “[K]nowing about the 

location of a crossing and knowing where the locomotive is, the system can cross 

check if it is approaching a crossing and has not gotten a confirmation that the 

crossing is activated.”  (Ex. 1007, p.12, ll.16-18; Ex. 1014, 19-21).  Blesener 

teaches that “[a]ny non-functioning crossing device(s) are detected and an alarm is 

sent.”  (Ex. 1007, p.15 l.27; Ex. 1014, 25).  Blesener teaches that when a “crossing 

activates, it sends geo-location data to the locomotive.”  (Ex. 1007, p.12, ll.22-23; 

Ex. 1014, 19-21).  Blesener teaches that the response messages can include 

location (i.e., an identifier of the configurable device).  The database of Blesener 

allows the system to compare incoming location data with the location data stored 

in the database. 

The combined system of Petit and Blesener, in which the logic is onboard 

the train allows the OBC to ensure that only the target device responded and the 

train would then be able to determine if it was safe to proceed based on the content 

of the response or lack of response from the device, teaches that the onboard 
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controller verifies (in a vital safety check) that the identifier (e.g., the location, or 

other form of identity) in the response message corresponds to the device to which 

the interrogation message was directed.  (See Section VII.C.1).  Thus, modifying 

Petit in view of Blesener as described herein results in a system that teaches this 

claim limitation. 

b. Dependent Claims 4-6 

(1) Dependent Claim 4 

Petit teaches that the computer obtains the identity of an upcoming crossing.  

(Ex. 1008, 4:3-13).  Petit teaches that “[t]he messages which are directed to the 

crossing equipment will be addressed to the crossing equipment because of the 

crossing I.D. field.”  (Ex. 1008, 5:12-14).  Petit teaches that the interrogation 

message includes an address (i.e., an identifier) of the upcoming crossing 

equipment. 

Blesener also teaches that the interrogation message includes an identifier (a 

location) of a device for which the interrogation message is intended.  (Ex. 1007, 

p.12, ll.16-18; Claim 26; Ex. 1014, 19-21).   

(2) Dependent Claim 5 

Blesener teaches a GPS receiver at the locomotive to calculate the position 

of the locomotive, and a GPS receiver at each railroad crossing, to provide the 

location of each crossing.  (Ex. 1007, p.3, ll.11-14; Ex. 1014, 21).  Blesener further 
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teaches that “[e]ach locomotive SSUS contains a database of the status of all 

known crossings and each crossing controller has a copy of a smaller localized 

database.  Each time a locomotive and crossing interact, the databases are 

compared and whoever has the latest information [and] passes that data to the 

other.”  (Ex. 1007, p.10, ll.22-25; Ex. 1014, 20-22).  “[K]nowing about the location 

of a crossing and knowing where the locomotive is, the system can cross check if it 

is approaching a crossing and has not gotten a confirmation that the crossing is 

activated.”  (Ex. 1007, p.12, ll.16-18; Ex. 1014, 19-21).   

The GPS positioning system and onboard database (from which the location, 

an identity, of the next configurable device is identified) of Blesener satisfy the 

additional requirements of claim 5. 

(3) Dependent Claim 6 

Blesener teaches the location of the train is used to determine an arrival time 

at the next crossing, trigger the sending of a message from the train to the crossing 

to determine status data from upcoming crossings.  (Ex. 1007, p.14, ll.6-13; Ex. 

1014, 23).  Blesener further teaches that predetermined time before the train 

reaches the crossing, the system initiates a message to the crossing.  (Ex. 1007, 

p.15, ll.19-26; Ex. 1014, 25).  The determination the train’s time of arrival is based 

on the location of the train, its speed, and a distance from the crossing, and thus 

discloses a threshold based on current speed, time, and distance.  (Ex. 1002, ¶72).  
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Blesener teaches that the control unit is configured to send the interrogation 

message when a time (which is tied to distance), is below a predetermined 

threshold. 

c. Independent Claim 14 

(1) Preamble 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(1).  (Ex. 1008, 1:9-12; Ex. 1007, p.3, ll.26-27; Ex. 1014, 26). 

(2) Part [a]   

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(4).  (Ex. 1008, 4:3-6, 2:31-34, Fig. 5B, 4:32-38; Ex. 1007, p.10, 

ll.5-6; Ex. 1014, 20-22). 

(3) Part [b]  

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(5).  (Ex. 1008, 5:35-44, 5:63-6:8, 6:54-65, 8:37-39, Claim 11, 

2:8-10; Ex. 1007, p.15, ll.24-26; Ex. 1014, 31). 

(4) Part [c]  

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(8).  (Ex. 1008, Claim 7, 6:45-47, Claim 9, 5:12-14, 4:58-5:11; 

Ex. 1007, p.12, ll.15-18, p.15 l.27, p.12, ll.22-23; Ex. 1014, 19-21). 
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(5) Part [d]  

The pertinent disclosures of Petit are summarized above in Section 

VII.C.2.a(6).  (Ex. 1008, 6:55-65, 8:37-39, Claim 25, 6:62-7:19). 

(6) Part [e]  

The pertinent disclosures of Petit are summarized above in Section 

VII.C.2.a(7).  (Ex. 1008, 4:51-57, 8:37-39, Claim 25). 

d. Dependent Claims 16-17 and 19 

(1) Claim 16 

Petit teaches radio-based control systems for control based on track 

switches.  (Ex. 1008, 1:40-43).  A POSA would have understood Petit as 

disclosing determining whether a switch was in a permissible configuration.  (Ex. 

1002, ¶30). 

(2) Claim 17 

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(2).  (Ex. 1007, p.3, ll.11-14, p.10, ll.22-25, p.12, ll.16-18; Ex. 1014, 19-

22).  A POSA reading Petit and Blesener would have understood that determining 

the configuration of a switch included preventing trains from traversing an 

improperly set switch, which would include comparing the direction of the switch 

with the direction of the intended route.  (Ex. 1002, ¶30). 
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(3) Claim 19 

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(2).  (Ex. 1007, p.3, ll.11-14, p.10, ll.22-25, p.12, ll.16-18; Ex. 1014, 19-

22). 

e. Independent Claim 28 

(1) Preamble 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(1).  (Ex. 1008, 1:9-12; Ex. 1007, p.3, ll.26-27; Ex. 1014, 26). 

(2) Part [a]  

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(2).  (Ex. 1008, 4:32-34, 4:49-51; Ex. 1007, p.8, ll.21-22; Ex. 

1014, 15). 

(3) Part [b] 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(3).  (Ex. 1008, 4:41-43, Fig. 2, 5:23-25; Ex. 1007, p.15, ll.6-7; 

Ex. 1014, 15). 

(4) Part [c] 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(4).  (Ex. 1008, 4:3-6, 2:31-34, Fig. 5B, 4:32-38; Ex. 1007, p.10, 

ll.5-6; Ex. 1014, 20-22). 
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(5) Part [d] 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(5).  (Ex. 1008, 5:35-44, 5:63-6:8, 8:37-39, 6:54-65, 8:37-39, 

Claim 11; Ex. 1007, p.15, ll.24-26; Ex. 1014, 31). 

(6) Part [e] 

The pertinent disclosures of Petit are summarized above in Section 

VII.C.2.a(6).  (Ex. 1008, 6:55-65, 8:37-39, Claim 25, 6:62-7:19). 

(7) Part [f] 7 

Petit teaches that “[t]he CPU may be connected to a display in the 

locomotive cab which indicates the aspect (allowed speed) and movement over the 

track section.”  (Ex. 1008, 4:43-46).  Further, “[i]f the result of the process is an 

error in the message which, of course, is indicative of a communications failure or 

a failure in a component of the system, the output to set the brakes or alarm is 

activated.”  (Ex. 1008, 6:1-5).  Petit teaches that an alarm (i.e., the warning device) 

is activated if the vital check of the response message indicates an error.  Further, 

                                           
7  This claim limitation as well as several other limitations in claims 28 

(limitations [g] and [h]) and 44 (limitations [d], [e], and [f]) recite features 

separate by an “or.”  Satisfying either feature so separated satisfies the claim 

limitation as a whole.  
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Blesener teaches that a “[t]he engineer receives a system-activated notice, or in 

case of problems (for example damage to one of the signs equipped with a 

controller) the Data Display unit will notify the engineer of the problem.”  (Ex. 

1007, p.9, ll.31-33; Ex. 1014, 18). 

Additional disclosures of Petit are summarized above in Section 

VII.C.2.a(6).  (Ex. 1008, 6:55-65, 8:37-39, Claim 25, 6:62-7:19). 

(8) Part [g] 

The pertinent disclosures of Petit are summarized above in Section 

VII.C.2.a(7).  (Ex. 1008, 4:51-57, 8:37-39, Claim 25). 

(9) Part [h] 

The system resulting from the combination of Petit and Blesener teaches this 

limitation.  In particular, Petit teaches that “[t]he train may then be stopped or 

allowed to proceed at a restricted speed until [a] failure is corrected.”  (Ex. 1008, 

6:5-7).  Blesener teaches an acknowledgement must be received or an error is 

detected.  (Ex. 1007, p.30, l.25-p.31, l.11).  In the combined system, the error of 

Blesener, or a failure as described by Petit, leads to the slowing of the train.  (Ex. 

1008, 6:5-7; Ex. 1002, ¶¶51, 111).   

Additional pertinent disclosures of Petit are summarized above in Section 

VII.C.2.a(6).  (Ex. 1008, 6:55-65, 8:37-39, Claim 25, 6:62-7:19).  The combined 

system of Petit and Blesener, in which the train initiates communication with an 
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upcoming crossing device based on an onboard database and responses from the 

device include an I.D. to permit the OBC to verify the communications between 

the train and the crossing, teaches that if a conductor acknowledges an error 

message from a configurable device, the train may be allowed to proceed at a 

restricted speed to allow the conductor to visually inspect what triggered the error 

message.  (Ex. 1002, ¶¶51, 111).  The restricted speed allows the train to continue 

traveling as long as the conductor is vigilant and aware, ensuring train safety. 

(10) Part [i] 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(8).  (Ex. 1008, Claim 7, 6:45-47, Claim 9, 5:12-14, 4:58-5:11; 

Ex. 1007, p.12, ll.15-18, p.15 l.27, p.12, ll. 22-23; Ex. 1014, 19-21). 

f. Dependent Claims 32, 35, 42 and 43 

(1) Claim 32 

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(2).  (Ex. 1007, p.3, ll.11-14, p.10, ll.22-25, p.12, ll.16-25; Ex. 1014, 19-

22). 

(2) Claim 35 

Petit teaches that current speed and distance from the crossing are used to 

determine when to send a new message to the crossing and that a failure of 

communication leads to the train being stopped.  (Ex. 1008, 7:9-19). 
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The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(3).  (Ex. 1007, p.14, ll.6-13, p.15, ll.19-26; Ex. 1014, 23, 25).  The 

predetermined time, as based on the location of the train, results in the 

determination of different distances from the location from the crossing depending 

on the speed of the train; accordingly, the predetermined time is an example of a 

threshold that is determined dynamically based on current speed.  (Ex. 1002, ¶72).   

(3) Claim 42 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.f(2).  (Ex. 1008, 7:9-19; Ex. 1007, p.14, ll.6-13, p.15, ll.19-26; Ex. 

1014, 23, 25; See also Ex. 1002, ¶¶60, 72). 

(4) Claim 43 

Petit teaches that “[t]hese [braking] distances will, of course, depend upon 

conditions around the crossing such as grades and the maximum speeds of the 

trains and minimum braking rate of the train.”  (Ex. 1008, 3:49-52).  The pertinent 

disclosures of Blesener are summarized above in Section VII.C.2.b(3).  (Ex. 1007, 

p.14, ll.6-13, p.15, ll.19-26; Ex. 1014, 23, 25). 

g. Independent Claim 44 

(1) Preamble 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(1).  (Ex. 1008, 1:9-12; Ex. 1007, p.3, ll.26-27; Ex. 1014, 21, 26). 
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(2) Part [a] 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(4).  (Ex. 1008, 4:3-6, 2:31-34, Fig. 5B, 4:32-38; Ex. 1007, p.10, 

ll.5-6; Ex. 1014, 20-22). 

(3) Part [b] 

The pertinent disclosures of Petit and Blesener are summarized above in 

Section VII.C.2.a(5).  (Ex. 1008, 5:35-44, 5:63-6:8, 8:37-39, 6:54-65, Claim 11; 

Ex. 1007, p.15, ll.24-26; Ex. 1014, 31). 

(4) Part [c] 

The pertinent disclosures of Petit and Blesener are summarized above in 

Sections VII.C.2.a(5) and VII.C.2.a(6).  (Ex. 1008, 5:35-44, 5:63-6:8, 8:37-39, 

6:54-65, Claim 11, Claim 25, 6:62-7:19; Ex. 1007, p.15, ll.24-26; Ex. 1014, 31). 

(5) Part [d] 

The pertinent disclosures of Petit are summarized above in Section 

VII.C.2.a(6).  (Ex. 1008, 6:55-65, 8:37-39, Claim 25, 6:62-7:19). 

(6) Part [e] 

The pertinent disclosures of Petit are summarized above in Section 

VII.C.2.e(7).  (Ex. 1008, 4:43-46, 6:1-5, 6:55-7:19, 8:37-39, Claim 25; Ex. 1007, 

p.9, ll.31-33; Ex. 1014, 18). 
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(7) Part [f] 

The pertinent disclosures of Petit are summarized above in Sections 

VII.C.2.a(6) and VII.C.2.a(7).  (Ex. 1008, 8:37-39, Claim 25, 6:55-7:19, 4:51-57).   

h. Dependent Claim 48 

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(2).  (Ex. 1007, p.3, ll.11-14, p.10, ll.22-25, p.12, ll.16-25; Ex. 1014, 19-

22). 

D. Ground 2:  Challenged Claims are Unpatentable Under 35 U.S.C. 
§ 103(a) as Obvious Over RSAC and Blesener. 

As supported by Mr. Ditmeyer’s declaration, the Challenged Claims are 

obvious in view of RSAC and Blesener.  (Ex. 1002, ¶105).  Petitioner presents this 

Ground in the event PO argues that indirect communication between a locomotive 

and a configurable device (i.e., communication that relies on a WIU as an 

intermediary) meets the claims of the ‘461 Patent. 

1. Motivation to Combine  

A POSA considering RSAC would have been motivated to incorporate the 

teachings of Blesener to ascertain and develop a train safety system including a 

control unit and a transceiver, where the control unit transmits interrogation 

messages, listens for a response, and stops the train if the response is non-

compliant.  (Ex. 1002, ¶¶116-117).  RSAC represents the state of the industry 
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regarding PTC systems, and a POSA would have understood that the features of 

one system could be used to modify another system to achieve the combined 

benefits thereof.  (Ex. 1002, ¶¶73, 94, 118).  RSAC teaches a system for controlling 

trains in response to communication from train equipment along the wayside.  (Ex. 

1005, 38; Ex. 1017, 37; Ex. 1002, ¶119).  Blesener teaches a low power, 

decentralized crossing warning system, allowing for a reduction in the number of 

hardware failures in a safety system.  (Ex. 1007, p.1, ll.12-16; Ex. 1002, ¶119).  

As Mr. Ditmeyer explains, a POSA interested in improving train-highway 

intersection safety would have been motivated by the teachings of RSAC and 

Blesener to develop a system containing a control unit and a transceiver, where the 

onboard control unit sends a message via a WIU to a configurable device, listens to 

a response, and stops the train if the response does not conform to a desired form.  

(Ex. 1002, ¶¶116-127).  RSAC discloses an OBC that establishes a communications 

link with a crossing gate, and that is configured to actuate a train’s braking systems 

when the situation requires it.  (Ex. 1005, 25-26; Ex. 1017, 24-25).  RSAC further 

teaches initiating a full service brake if a crossing indicates it is not functioning as 

intended.  (Ex. 1005, 26; Ex. 1017, 25; Ex. 1002, ¶120).  RSAC also teaches 

including in the messages the identity of the crossing, by way of a location, which 

distinguishes a crossing from other crossings along the track.  (Ex. 1005, 26; Ex. 

1017, 25; Ex. 1002, ¶120).  
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In an effort to further understand how to implement the storage database 

systems of RSAC, a POSA would have looked to the teachings of Blesener to 

improve upon the state of the industry disclosed by RSAC.  (Ex. 1002, ¶¶124-125).   

The POSA would have known that the OBC needs to know the identity of 

the next grade crossing it is approaching, send a notification via the transceiver to 

that grade crossing to lower the gates, and receive a notification from the crossing, 

also via the transceiver, that the gates were lowered thus enabling the train to cross 

the grade crossing at maximum authorized track speed.  (Ex. 1002, ¶123).  If the 

notification came back from the crossing that the gates had not lowered, the train 

would have to reduce its speed before crossing the grade crossing.  (Ex. 1002, 

¶123).  Accordingly, a POSA would have been motivated to modify the disclosures 

of RSAC, with the teachings of Blesener to result in a system that provides the 

functionality of RSAC using the onboard dynamic map system of Blesener to 

indicate the locations of configurable devices.  

RSAC solves a long-felt need of ensuring a train would not pass a 

configurable device that was improperly configured.  (Ex. 1005, vii; Ex. 1017, v; 

Ex. 1002, ¶124).  RSAC further describes the direction that the major railroads 

were taking at the time to comply with newly required federal safety standards at 

the time, including collision avoidance systems.  (Ex. 1005, vii; Ex. 1017, v).   
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Blesener provides specifics of how certain features of RSAC could be 

implemented.  (Ex. 1002, ¶125).  Accordingly, a POSA would have been 

motivated to combine the teachings of RSAC with the teachings of Blesener to 

solve the problem that persisted from before the publishing of RSAC in 1999: to 

provide a train safety system capable (a) determining that the locomotive is 

approaching a configurable device; (b) querying the configurable device to 

determine its configuration; and (c) managing train movement responsive thereto.  

(Ex. 1002, ¶¶121-122). 

The combined system would include an onboard database containing the 

locations of devices along the route and would be connected to a GPS receiver for 

determining the location of the train and thus to determine when the train was 

approaching a configurable device, per the teachings of Blesener.  (Ex. 1002, 

¶126).  The train, approaching an upcoming configurable device (e.g., a switch or 

crossing), would use its OBC to send a message to the upcoming device through a 

WIU, requesting a status of the device per the teachings of RSAC.  (Ex. 1002, 

¶126).  The message would include a target identifier and an origination identifier.  

(Ex. 1002, ¶126).  The target identifier would ensure that only the proper device 

responded and the origination identifier would be used by the configurable device 

to address a response message.  (Ex. 1002, ¶126).  The device would then send a 

reply message back to the train, either directly or through a WIU, that included a 
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target identifier (that of the train), an origination identifier (that of the device), and 

a configuration of the device.  (Ex. 1002, ¶126).  The train would then be able to 

determine if it was safe to proceed based on the response or lack thereof from the 

device.  (Ex. 1002, ¶126). 

As explained in detail below, the combination of RSAC and Blesener renders 

the Challenged Claims obvious.  

2. The Challenged Claims are Obvious 

As set forth above in Section VII.D.1, and as detailed below, the combined 

system of RSAC and Blesener renders obvious every element of the Challenged 

Claims.  (Ex. 1002, ¶¶95-101). 

a. Independent Claim 1 

(1) Preamble  

RSAC teaches a variety of systems for controlling a train, including ITCS, 

ARES, ACSES and other PTC systems.  (Ex. 1005, 25, 23, 27 and 38; Ex. 1017, 

24, 22, 26 and 37).  The pertinent disclosures of Blesener are summarized above in 

Section VII.C.2.a(1).  (Ex. 1007, p.3, ll.26-27; Ex. 1014, 21, 26). 

(2) Part [a]  

RSAC teaches an OBC used in the ITCS system.  (Ex. 1005, 25; Ex. 1017, 

24).  The OBC serves to control the computerized systems of a train, including 

braking, communication, and displays.  (Ex. 1005, 25; Ex. 1017, 24).  The 
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pertinent disclosures of Blesener are summarized above in Section VII.C.2.a(2).  

(Ex. 1007, p.8, l.22; Ex. 1014, 15). 

(3) Part [b]  

RSAC teaches that the OBC of the ITCS system establishes a session with 

each WIU to enable it to communicate with wayside configurable devices.  (Ex. 

1005, 25; Ex. 1017, 24).  Further, RSAC teaches that the OBC of the ITCS system 

transmits a message to a configurable device via the WIU when it is about 100 

seconds away from a specified crossing and receives signals from the crossing.  

(Ex. 1005, C-5; Ex. 1017, C-5).  Accordingly, the OBC of the ITCS system is in 

communication with a transceiver located on the train.  Under a claim 

interpretation where direct communication is not required, RSAC meets this 

limitation.  

(4) Part [c]  

RSAC teaches that “[f]or any active grade crossing so identified on the 

profile, the OBC continually calculates the expected time of arrival at the crossing 

(calculated as seconds remaining before arrival).  When this time for any given 

crossing has reduced to about 100 seconds, the OBC transmits its arrival time 

estimate at the specified crossing” and that the WIU-S sends a message of the 

crossing status as armed and ready.  (Ex. 1005, C-5; Ex. 1017, C-5).  Further, 

RSAC discusses how “PTC systems require a communications network with high 
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reliability and availability for transmitting and receiving data between trains and 

safety computers located in the central office, or on the wayside.”  (Ex. 1005, 34; 

Ex. 1017, 33).  RSAC teaches that WIUs may provide an interface to switches and 

highway rail grade crossings, and that WIUs may be connected to WIU-S to 

further enable communication between the WIUs and the locomotives on the rails.  

(Ex. 1005, 25-26; Ex. 1017, 24-25).  Under a construction where direct 

communication is not required, RSAC meets this limitation. 

(5) Part [d]  

The system resulting from the combination of RSAC and Blesener teaches 

this limitation.  In particular, RSAC teaches that through a self-diagnostic process, 

the system can determine if the crossing warning system is prepared to operate as 

intended, and if so, the train continues to operate at maximum authorized speed.  If 

not, the train must reduce to a predetermined speed.  (Ex. 1005, 38; Ex. 1017, 37).  

RSAC teaches that the ITCS system monitors the health of highway grade 

crossings and enforces speed restrictions of the grade crossing is not activated.  

(Ex. 1005, B-6; Ex. 1017, B-6).  The pertinent disclosures of Blesener are 

summarized above in Section VII.C.2.a(5).  (Ex. 1007, p.15, ll.24-25; Ex. 1014, 

31).  When the content of the response messages from Blesener (e.g., the latitude 

and longitude coordinates of the configurable device) are included in the response 

message of RSAC as disclosed above, the response from the configurable device 
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includes a device identifier that permits the RSAC OBC to verify that the train is 

communicating with the correct configurable device.  The resulting system of the 

combination of RSAC and Blesener, in which the train initiates communication 

with an upcoming crossing based on an onboard database and a response from the 

crossing includes an ID to permit the OBC to verify the communication between 

the train and crossing, teaches that the claimed response including a configuration 

(e.g., whether a gate is up) and a device identifier (e.g., a specific latitude/longitude 

location).  (See Section VII.D.1). 

(6) Part [e]  

RSAC teaches that if the crossing WIU indicates it is armed and functioning 

as intended, the train may proceed at speed and the crossing will provide the 

required 30 seconds warning.  (Ex. 1005, 26; Ex. 1017, 25).  The OBC can miss 

two broadcasts without adverse affects but a missed third broadcast (18 to 20 

seconds elapsed time) results in the OBC initiating an automatic brake application, 

stopping the train.  (Ex. 1005, 26; Ex. 1017, 25). 

(7) Part [f]  

RSAC teaches initiating a full service brake if a crossing indicates it is not 

functioning as intended.  (Ex. 1005, 26; Ex. 1017, 25).  The OBC can miss two 

broadcasts without adverse affects but a missed third broadcast (18 to 20 seconds 
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elapsed time) results in the OBC initiating an automatic brake application, stopping 

the train.  (Ex. 1005, 26; Ex. 1017, 25). 

(8) Part [g]  

The system resulting from the combination of RSAC and Blesener teaches 

this limitation.  In particular, RSAC teaches that the ITCS system monitors the 

health of highway grade crossings and enforces speed restrictions of the grade 

crossing is not activated.  (Ex. 1005, B-6; Ex. 1017, B-6).  RSAC further teaches a 

key feature of PTC systems is collecting available information about potential 

targets (e.g., configurable devices), verifying that the sources of the information 

are valid sources, and verifying that the information about the targets is sufficient.  

(Ex. 1005, C-15-C-16; Ex. 1017, C-14-C-15).  The pertinent disclosures of 

Blesener are summarized above in Section VII.C.2.a(8).  (Ex. 1007, p.12, ll.15-18; 

Ex. 1014, 19-21).   

When RSAC and Blesener are combined as described herein, the device 

identifier of the configurable device (e.g., the latitude and longitude coordinates of 

Blesener is included in the response message from the configurable device and the 

OBC of Petit uses that information to verify that it is communicating with the 

correct configurable device, in addition to determining the configuration of the 

configurable device.  (See Section VII.D.1).  The combination of RSAC and 

Blesener teaches or suggests this claim limitation. 
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b. Dependent Claims 4-6 

(1) Dependent Claim 4 

RSAC teaches that for any identified crossing in a profile, an OBC transmits 

its arrival time estimate at a specific crossing.  (Ex. 1005, C-5; Ex. 1007, C-5).  

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(1).  (Ex. 1007, p.12, ll.16-18; p.40, ll.12-13; Ex. 1014, 19-21).   

(2) Dependent Claim 5 

RSAC teaches that the OBC includes a database with the location of 

upcoming devices, and further that the OBC stops or slows the train based on 

current conditions and upcoming information.  (Ex. 1005, 26; Ex. 1017, 25).  

Additional RSAC systems further include GPS receivers connected to an OBC with 

a track database where the OBC applies the brakes if the authority or speed limits 

were projected to be exceeded; and systems where the OBC transmits position data 

and violation messages off the train.  (Ex. 1005, 24; Ex. 1017, 23).  Location 

specific information can include switches, the number of tracks, curvature, grade, 

speed limits, signally types, and route identifiers.  (Ex. 1005, 53; Ex, 1017, 52).  

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(2).  (Ex. 1007, p.3, ll.11-14, p.10, ll.22-25, p.12, ll.16-25; Ex. 1014, 19-

22).   
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(3) Dependent Claim 6 

RSAC teaches that the ITCS includes and displays the distance to targets, the 

type of targets and restrictions associated with those targets.  (Ex. 1005, 26; Ex. 

1017, 25).  RSAC further teaches that an OBC can calculate braking curves.  (Ex. 

1005, 24; Ex. 1017, 23; Ex. 1002, ¶92).  A braking curve may be very 

sophisticated or may be a simple, worst case train/grade braking curve.  (Ex. 1005, 

C-15; Ex. 1017, C-14).  This braking curve, which indicates a time, and thus a 

distance, to a particular position (including the time, and thus distance, to the 

configurable device) discloses the claimed “threshold.”  The pertinent disclosures 

of Blesener are summarized above in Section VII.C.2.b(3).  (Ex. 1007, p.14, ll.6-

13, p.15, ll.19-26; Ex. 1014, 23, 25). 

c. Independent Claim 14 

(1) Preamble 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(1).  (Ex. 1005, 25, 23, 27 and 38; Ex. 1017, 24, 22, 26 and 37; 

Ex. 1007, p.3, ll.26-27; Ex. 1014, 21, 26). 

(2) Part [a]   

The pertinent disclosures of RSAC are summarized above in Section 

VII.D.2.a(4).  (Ex. 1005, C-5, 34, 25-26; Ex. 1017, C-5, 33, 24-25). 
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(3) Part [b]  

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(5).  (Ex. 1005, 38, B-6; Ex. 1017, 37, B-6; Ex. 1007, p.15, ll.24-

25; Ex. 1014, 31). 

(4) Part [c]  

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(8).  (Ex. 1005, B-6, C-15-C-16; Ex. 1017, B-6, C-14-C-15; Ex. 

1007, p.12, ll.15-18; Ex. 1014, 19-21). 

(5) Part [d]  

The pertinent disclosures of RSAC are summarized above in Section 

VII.D.2.a(6).  (Ex. 1005, 26; Ex. 1017, 25). 

(6) Part [e]  

The pertinent disclosures of RSAC are summarized above in Section 

VII.D.2.a(7).  (Ex. 1005, 26; Ex. 1017, 25). 

d. Dependent Claims 16-17 and 19 

(1) Claim 16 

RSAC teaches that WIUs may include switches and highway rail grade 

crossings, and that WIUs may be connected to WIU-S to further enable 

communication between the WIUs and the locomotives on the rails.  (Ex. 1005, 

25-26; Ex. 1017, 24-25).  RSAC also teaches that determining the configuration of 
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a switch included preventing trains from traversing an improperly set switch.  (Ex. 

1005, 22; Ex. 1017, 21; Ex. 1002, ¶33). 

(2) Claim 17 

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(2).  (Ex. 1007, p.3, ll.11-14, p.10, ll.22-25, p.12, ll.16-25; Ex. 1014, 19-

22).  RSAC also teaches that determining the configuration of a switch included 

preventing trains from traversing an improperly set switch.  (Ex. 1005, 22; Ex. 

1017, 21; Ex. 1002, ¶33). 

(3) Claim 19 

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(2).  (Ex. 1007, p.3, ll.11-14, p.10, ll.22-25, p.12, ll.16-25; Ex. 1014, 19-

22). 

e. Independent Claim 28 

(1) Preamble 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(1).  (Ex. 1005, 25, 23, 27 and 38; Ex. 1017, 24, 22, 26 and 37; 

Ex. 1007, p.3, ll.26-27; Ex. 1014, 21, 26). 
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(2) Part [a]  

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(2).  (Ex. 1005, 25; Ex. 1017, 24; Ex. 1007, p.8, l.22; Ex. 1014, 

15). 

(3) Part [b] 

The pertinent disclosures of RSAC are summarized above in Section 

VII.D.2.a(3).  (Ex. 1005, 25, C-5; Ex. 1017, 24, C-5). 

(4) Part [c] 

The pertinent disclosures of RSAC are summarized above in Section 

VII.D.2.a(4).  (Ex. 1005, C-5, 34, 25-26; Ex. 1017, C-5, 33, 24-25). 

(5) Part [d] 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(5).  (Ex. 1005, 38, B-6; Ex. 1017, 37, B-6; Ex. 1007, p.15, ll.24-

25; Ex. 1014, 31). 

(6) Part [e] 

The pertinent disclosures of RSAC are summarized above in Section 

VII.D.2.a(6).  (Ex. 1005, 26; Ex. 1017, 25). 

(7) Part [f] 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(6).  (Ex. 1005, 26; Ex. 1017, 25). 
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(8) Part [g] 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(7).  (Ex. 1005, 26; Ex. 1017, 25). 

(9) Part [h] 

RSAC teaches that acknowledgement may be required in a train safety 

system.  (Ex. 1005, B-5; Ex. 1017, B-6).  RSAC also teaches that acknowledgement 

may forestall either the enforcement of a command or a speed reduction.  (Ex. 

1005, B-5; Ex. 1017, B-6).  RSAC further teaches enforcing speed restrictions 

based on health of a crossing.  (Ex. 1005, B-6; Ex. 1017, B-6).  RSAC further 

teaches that after acknowledgement of the warning, the speed restriction may still 

be enforced.  (Ex. 1005, B-5; Ex. 1017, B-6).  RSAC teaches that “the coordination 

of ITS with PTC systems at the grade crossing is an opportunity that should be 

anticipated and planned for.”  (Ex. 1005, 38; Ex. 1017, 37).  Additional pertinent 

disclosures of RSAC are summarized above in Sections VII.D.2.a(6).  (Ex. 1005, 

26, B-5; Ex. 1017, 25, B-5). 

(10) Part [i] 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(8).  (Ex. 1005, B-6, C-15-C-16; Ex. 1017, B-6, C-14-C-15; Ex. 

1007, p.12, ll.15-18; Ex. 1014, 19-21). 
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f. Dependent Claims 32, 35, 42 and 43 

(1) Claim 32 

 The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.b(2).  (Ex. 1005, 24, 26; Ex. 1017, 23, 25; Ex. 1007, p.3, ll.11-14, 

p.10, ll.22-25, p.12, ll.16-25; Ex. 1014, 19-22). 

(2) Claim 35 

RSAC teaches that the ITCS includes and displays the distance to targets, the 

type of targets and restrictions associated with those targets and that the “OBC 

continuously calculates braking distances to targets, monitors current speed and 

upcoming speeds, and initiates a full-service brake application if the maximum 

authorized speed is violated, or, the train is not properly slowed for an upcoming 

speed restriction or requirement to stop.”  (Ex. 1005, 26; Ex. 1017, 25).  RSAC 

further teaches that an OBC can calculate braking curves.  (Ex. 1005, 24; Ex. 1017, 

23; Ex. 1002, ¶92).  A braking curve may be very sophisticated or may be a 

simple, worst case train/grade braking curve.  (Ex. 1005, C-15; Ex. 1017, C-14).  

In the combined system of RSAC and Blesener, the threshold is determined 

dynamically based in part on the current speed of the train.  (Ex. 1002, ¶72). 

(3) Claim 42 

RSAC teaches that the OBC tracks train weight and weight distribution.  (Ex. 

1005, B-4; Ex. 1017, B-4).  Additional pertinent disclosures of RSAC are 
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summarized above in Section VII.D.2.f(2).  (Ex. 1005, 24, 26, C-15; Ex. 1017, 23, 

25, C-14; Ex. 1002, ¶92).   

(4) Claim 43 

RSAC teaches that an OBC can calculate braking curves.  (Ex. 1005, 24; Ex. 

1017, 23; Ex. 1002, ¶92).  A braking curve may be very sophisticated or may be a 

simple, worst case train/grade braking curve.  (Ex. 1005, C-15; Ex. 1017, C-14).  

The pertinent disclosures of Blesener are summarized above in Section 

VII.C.2.b(2).  (Ex. 1007, p.3, ll.11-14, p.10, ll.22-25, p.12, ll.16-25; Ex. 1014, 19-

22). 

g. Independent Claim 44 

(1) Preamble 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.c(1).  (Ex. 1005, 25, 23, 27 and 38; Ex. 1017, 24, 22, 26 and 37; 

Ex. 1007, p.3, ll.26-27; Ex. 1014, 21, 26). 

(2) Part [a] 

The pertinent disclosures of RSAC are summarized above in Section 

VII.D.2.a(4).  (Ex. 1005, C-5, 34, 25-26; Ex. 1017, C-5, 33, 24-25). 
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(3) Part [b] 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(5).  (Ex. 1005, 38, B-6; Ex. 1017, 37, B-6; Ex. 1007, p.15, ll.24-

25; Ex. 1014, 31). 

(4) Part [c] 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.a(6).  (Ex. 1005, 26; Ex. 1017, 25). 

(5) Part [d] 

RSAC teaches that “[i]f a train approaches the point at which a safe stop 

within the movement limits would be impossible, the onboard system responds 

first with a warning and then, if the crew takes no action, with an application of 

braking to stop the train at the end of its PTS authority limit. The PTS architecture 

ensures that lack of communications will never result in a safety critical situation.”  

(Ex. 1005, C-3; Ex. 1017, C-3).  RSAC teaches that “[o]n-board enforcement is 

based on either the failure of the engine crew to acknowledge a warning of a 

nearby train, or roadway worker crew, or exceeding permanent or temporary speed 

restrictions.”  (Ex. 1005, 17; Ex. 1017, 16). 

(6) Part [e] 

The pertinent disclosures of RSAC are summarized above in Section 

VII.D.2.a(7).  (Ex. 1005, 26; Ex. 1017, 25). 
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(7) Part [g] 

The pertinent disclosures of RSAC are summarized above in Sections 

VII.D.2.a(6) and VII.D.2.e(9).  (Ex. 1005, 26, 38, B-5, B-6; Ex. 1017, 25, 37, B-5, 

B-6). 

h. Dependent Claim 48 

The pertinent disclosures of RSAC and Blesener are summarized above in 

Section VII.D.2.b(2).  (Ex. 1005, 24, 26; Ex. 1017, 23, 25; Ex. 1007, p.3, ll.11-14, 

p.10, ll.22-25, p.12, ll.16-25; Ex. 1014, 19-22). 

E. Ground 3:  Challenged Claims are Unpatentable Under 35 U.S.C. 
§ 103(a) as Obvious Over RSAC, Petit and Blesener. 

As supported by Mr. Ditmeyer’s declaration, the Challenged Claims are 

obvious in view of RSAC, Petit, and Blesener.  (Ex. 1002, ¶¶128-130).  Petitioner 

presents this Ground as an alternative to Ground 2.  The teachings of Petit are used 

herein to modify the train→WIU→configurable communication path of RSAC.  To 

the extent the Board agrees with Petitioner that the claims require direct 

communication between the train and the configurable device, Petit teaches that 

direct communication, such that when Ground 2 is modified to include Petit for the 

idea of removing the WIUs of RSAC, the same communications as described above 

in Ground 2 occurs with direct transmission from the train to the configurable 

device instead of though a WIU.   
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1. Motivation to Combine 

The motivation to combine RSAC and Blesener is outlined above in Section 

VII.D.1, which Petitioner incorporates herein.  The motivation to combine Petit 

and Blesener is outlined above in Section VII.C.1, which Petitioner incorporates 

herein.  Further, as RSAC represents the state of the industry regarding PTC 

systems, and a POSA would have understood that the features of one system could 

be used to modify another system to achieve the combined benefits thereof.  (Ex. 

1002, ¶129).  In an effort to improve the systems of RSAC, a POSA would have 

looked to Petit to reduce the number of routing points in the flow of 

communication from the train to a configurable device.  (Ex. 1002, ¶129).  Each 

routing point indicates another possible source of failure.  (Ex. 1002, ¶129).  A 

POSA would have recognized that a direct communications system, as described 

by Petit, would have fewer points of potential failure.  (Ex. 1002, ¶129).   

The combined system would be identical to the one resulting from the 

combination of RSAC and Blesener as described in Section VII.D.1, except the 

communication between the train and the configurable device would be direct, 

without the routing functions of a WIU.  (Ex. 1002, ¶130).   

2. The Challenged Claims are Obvious 

Petitioner incorporates the disclosures of RSAC and Blesener outlined in 

Section VII.D and the disclosures of Petit and Blesener outlined in Section VII.C.  
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As set forth above in Section VII.E.1, in view of the disclosures of Sections VII.D 

and VII.C, the combined system of RSAC and Blesener in view of Petit’s direct 

communication path renders obvious every element of the Challenged Claims.  

(Ex. 1002, ¶95-101). 
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VIII. CONCLUSION 

This Petition demonstrates a reasonable likelihood that at least one 

Challenged Claim is unpatentable and IPR should be instituted. 

 

Respectfully submitted by 

K&L Gates LLP, 
 

By:  /Jason A. Engel/     
Jason A. Engel  
Reg. No. 51,654 
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CLAIM APPENDIX OF THE CHALLENGED CLAIMS 

Claim 1 - A system for controlling a train, the system comprising: 

[a] a control unit; and 

[b] a transceiver, the transceiver being located on the train and being in 

communication with the control unit; 

[c] wherein the control unit is configured to perform the steps of: 

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

[d] listening for a response from the configurable device, the response 

including a configuration of the configurable device and an identifier of the device;  

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

received within a period of time; and 

[f] stopping the train otherwise; 

[g] 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 message was directed. 

 

Claim 4 - The system of claim 1, wherein the interrogation message includes 

an identifier of a device for which the interrogation message is intended.   
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Claim 5 - 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 identifier from 

the database associated with the device identified in the identifying step. 

 

Claim 6 - The system of claim 5, 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.   

  

Claim 14 - A method for controlling a train comprising the steps of:  

[a] transmitting an interrogation message from the train to a configurable 

device near the train; 

[b] listening for a response from the configurable device, the response 

including a configuration of the configurable device and an identifier of the 

configurable device;  
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[c] confirming that the identifier received in the response corresponds to the 

configurable device to which the interrogation message was directed;   

[d] “allowing the train to continue if a response with a correct configuration 

is received;   

[e] stopping the train otherwise.   

 

Claim 16 - The method of claim 14, wherein the device is a switch. 

  

Claim 17 - 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.  

 

Claim 19 - The method of claim 14, 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 identifier associated with the device identified in the identifying 

step from the database.   

 

Claim 28 - A system for controlling a train, the system comprising:   
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[a] a control unit; and   

[b] a transceiver, the transceiver being located on the train and being in 

communication with the control unit;   

[c] wherein the control unit is configured to perform the steps of transmitting 

an interrogation message to a configurable device near the train;  

[d] 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;   

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

received;   

[f] 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;   

[g] 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   

[h] 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;   

[i] 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 was directed.  
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Claim 32 - The system of claim 28, 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 identifier from the database associated with the device identified in 

the identifying step.  

 

Claim 35 - The system of claim 32, wherein the threshold is determined 

dynamically based at least in part upon the current speed of the train.   

 

Claim 42 - The system of claim 28, 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. 
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Claim 43 - The system of claim 42, 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. 

  

Claim 44 - A method for controlling a train comprising the steps of  

[a] transmitting an interrogation message from the train to a configurable 

device near the train; 

[b] listening for a response from the configurable device, the response 

including a configuration of the configurable device and an identifier of the 

configurable device; 

[c] 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; 

[d] 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;  

[e] 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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[f] 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. 

 

Claim 48 - The method of claim 44, 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 

database. 
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