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TOOLS FOR RAILWAY TRAFFIC CONTROL

CROSS-REFERENCE TO RELATED APPLICATION

This application claimg the benefit of U.S. Provisional
Application No. 61/893,547, filed October 21, 2013 and
entitled "“SYSTEM, APPARATUS AND METHOD FOR RAILWAY TRAFFIC

CONTROL" .

TECHNICAL FIELD

This digclosure relateg to railway traffic control, and
more gpecifically, a system, apparatus, and method for
railway traffic control to address concerns for safety of

railway workers working on or near railroad tracks.

BACKGROUND

Railway transportation is run under strict operational
guidelines or rules, in order to operate safely. Most of
these guidelineg are standard amongst commercial railway
traffic. Examples of transport standards include interlock
gignals, centralized traffic control (CTC), rule 251, etc.

Interlocking signals govern movement within a sector
controlled by an interlock. For example, on a specific track

line, a track may be divided into sections of 400 to 2500m,
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on each of which trains move at a speed depending on an
interlocking signal exhibited by an interlock at an entrance
to the section. That is, the interlocking signal displays a
color system which instructs the conductor of the train, or
the train operating by automated regponse, how to move
through the upcoming section of track. Interlocking systems
usually incorporate a 3-color gystem by which the train, or
train conductor, igs informed to proceed at regular speed, is
informed to proceed at a reduced gpeed or ig prohibited from
proceeding through the upcoming section.

While interlocking systems can be operated manually,
currently most interlocking systems are controlled
electronically. One method of controlling all of the
interlocks within a rail system is through a centralized
traffic control (CTC), or traffic control gystem (TCS). A
CTC is used for monitoring, tracking and operating trains
traversing tracks throughout a network. The CTC 1is
controlled by a single person known as a train dispatcher.

In order for the train dispatcher to make appropriate
train control decisions regarding how the train should be
operated, various information and data must be obtained and
presented. Information regarding track conditions, train
traffic, gcheduling, etc., are presented on a control
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console which may include a map of the entire rail system
controlled by the CCTC. Through the control console, the
dispatcher has control of each interlock signal (that isg,
the dispatcher controls the train traffic and flow of train
traffic using the interlocks) and is constantly made aware
of the positions of trains in the railway system as guch
positions are electronically reported by signals present
throughout the railway system. In addition, in order to
provide for safe traffic control and avoid accidents or
collisiong, gignals are provided throughout the track
network, or interlocks.

The interlocks may be controlled from the CTC in any of
various different ways, including, e.g., direct wiring, by
pulse codes sent over a wire to distant locations, etc. In
addition, interlocks can also be controlled by a native
mechanism detecting presence of a train on the track. That
ig, when a train occupies a certain section of track, the
interlock prevents other trains from proceeding onto the
same

Further, there are additional safety systemg on the
train itself, such as automatic train control (ATC). A
common feature of many of such automated train control
systems is the need for constant or nearly constant
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communications between onboard train control systems and an
offboard hub radio connected to control equipment located
along the wayside or in a central office. In some systems,
the offboard control equipment generates movement
authorities which authorize the train to move in one or more
gsections of track. In sgome systemg, the offboard equipment
informs the onboard train control system of the presence of
other traing in the wvicinity. In vyet other gystems, the
offboard equipment provides information such as temporary
speed restrictions and work zone information to the onboard
train control system. Such systemg protect against a number
of human errors on the part of the train drivers, one of the
bagice of the system being that the train is provided with a
computer which receives traffic information, such as stop
signals and speed limits, from a plurality of transmitters
along the track. Thus, the computer may bring the train to a
standstill regardless of what the train driver does when the
train arriveg at a stop signal.

Even with all these gafety features pregent in a
railway system, railway accidents occur, with many being
fatal. For example, one study reported that there were 39
roadway worker accidents that occurred between January 1997
and the end of 2011, in which 41 roadway workers perished
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while attending to tasks such as inspection, construction,
maintenance, or repair of railrocad track, bridges, roadway,
gignal and communication gystems, electric traction systems,
roadway facilitiegs or roadway maintenance machinery on or
near track, operating asg flagmen or watchmen/lookoutg for
other roadway workers, etc.

There remains a need for further safety measures to

protect the lives of railway workers.

BRIEF SUMMARY

This disclosure provides tools (in the form of systems,
apparatusesg, methodologies, etc.) for enhancing railway
traffic control, as supplemental measures directed to safety
of railway workers.

For example, a centralized railway control gystem may
be adapted (such as wvia computer hardware, software, or a
combination) to include providing on a user terminal a user
interface including a block placing part to place a block on
one or more sgpecified track sections to permit a railway
field worker to enter the track sections while blocking
railway traffic to said track sections, generating a removal
code and transmitting the removal code to the electronic
contact address of the railway field worker, and permitting
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the block to the track sections to be removed only upon
entry of the removal code in the centralized railway control
system. Such process may be largely automated via
programming such that upon placement, by the block placing
part, of the block of railway traffic to the gpecified track
sections, the removal code is automatically transmitted, by
a code generation part, to the electronic contact address of
the railway field worker, and the block of railway traffic
to the sgspecified track sections remains in place in the
centralized railway control system until the entry of the
removal code in the centralized railway control system to
cause a block removal part to remove the block on said one
or more track sectiong.

In another aspect, the adaptation may include a RTC
uger interface to permit a user (e.g., train digpatcher) to
specify a track section(s) to be Dblocked, specify an
ingtruction to the centralized railway control gystem to
block the railway traffic to the specified track section(s),
and specify identifying information of the railway field
worker performing (or to be performing) work in the
gpecified track section(s).

In another aspect, the adaptation includes a block
removal user interface to permit a user to enter the removal
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code to cause the block removal part to remove the block on
said one or more track sections. Such block removal user
interface may be provided in any of wvarious ways. For
example, the block removal user interface may be provided
within a mobile application or web page through which the
railway field worker can enter the removal code manually or
orally (i.e. including a voice or speech interface part).
As another example, the removal code may be embedded in a
link in a message transmitted by email or messaging to the
electronic contact address of the railway field worker, and
the railway field worker can simply cause the removal code
to be entered by activating the link in the message received
by the railway field worker. In another example, the block
removal user interface may be provide on the same user
terminal on which the block placing part is disposed.
Further, a voice or gpeech interface part may be disposed on
the system-side to procegg a voice megsage (such as received
via a telephone call from the railway field worker, extract
the removal code from the voice message, and enter the block
removal code. In each instance, the Dblock of railway
traffic to the specified track sections remains in place in
the centralized railway control system until the entry of
the removal code through the block removal user interface.
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Further, entry of the removal code may also require entry of
identification of the user entering the removal code, and
removal of the block may also require not only the removal
code but also confirmation that the wuser entering the
removal code is authorized to remove the block. The block
removal user interface may further require, in addition to
entry of the removal code, the wuser to gpecify that
confirmation that the track sections have been cleared has
been obtained from the railway field worker agsgociated with
the block, before the block removal user interface permits
the removal code to be transmitted to the block removal
part.

In another aspect, the gystem may include a railway
control database registering block identifying information,
including block limits identifying the one or more blocked
track sections, along with the removal code for removing the
block of the track sections. Further, the railway control
database may register additional information, guch as
identification of the user who specified the instruction to
block the track sections, notes gpecifying reasons for the
block, date and time at which the block was placed, etc.
The railway control database may further register block
removal information identifying date and time at which the
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block was removed and identifying the user who entered the
removal code and who specified that confirmation that the
track sectiong have been cleared wag obtained from the

railway field worker associated with the block.

BRIEF DESCRIPTION OF THE DRAWINGS

The aforementioned and other aspects, features and
advantageg can be more readily understood from the following
detailed description with reference to the accompanying
drawings wherein:

Fig. 1A ghows a block diagram illustrating a railway
control gystem, in accordance with an exemplary embodiment;

Fig. 1B ghows a block diagram illustrating a railway
control system, in accordance with another exemplary
embodiment;

Fig. 2 ghows a Dblock diagram of a railway traffic

control apparatus, in accordance with an exemplary
embodiment;
Fig. 3A shows a Dblock diagram of an exemplary

configuration of a terminal;
Fig. 3B shows a Dblock diagram of an exemplary

configuration of a computing device;
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Fig. 4 shows a gchematic diagram illustrating
communication flow in the system shown in Fig. 1A or in the
gystem shown in Fig. 1B;

Fig. 5 ghows an example of a graphical portrayal of a
railway network;

Figs. 6-9 show examples of a user interface display, in
accordance with an exemplary embodiment;

Fig. 10 shows an example of a usgser interface display
that may be provided on the field worker side for triggering
block removal;

Fig. 11 ghows another example of a wuser interface
display;

Fig. 12 ghows a flow chart illustrating a Dblock
placement method, in accordance with an exemplary
embodiment;

Fig. 13 shows a flow chart illustrating a block removal

method, in accordance with an exemplary embodiment;

DETAILED DESCRIPTION
This patent specification describes tools (in the form
of methods, apparatuses and systemg) that controls train

traffic within a railway system using, but not limited to,
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standardized rules or timetables degcribed in the Background
section of this specification.

In describing exemplary embodimentg illustrated in the
drawingg, specific terminology is employed for the sake of
clarity. However, the subject matter of this patent
specification is not intended to be limited to the specific
terminology so selected and it is to be understood that each
specific element includes all technical equivalents that
operate in a similar manner.

The drawings show examples of implementations of the
gsubject matter of this patent disclosure in geveral
computing environments. However, it should be understood
that the subject matter of this disclosure can be utilized
by any computing device including but not limited to PDAs,
cell phones, personal, notebook and workstation computers,
kioskg, other information terminals, WIC pager etc. In
addition, the sgubject matter of this disclosure might be
provided as services in a modular fashion by other devices
connected by a communication network.

Referring now to the drawings, wherein like reference
numerals designate identical or corresponding parts
throughout the sgeveral viewg, there 1is desgcribed tools
(systems, apparatuses, methodologies, computer program
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products, etc.) that can be integrated in a railway traffic
control system.

Fig. 1A ghow gchematically an exemplary embodiment in
which a system 100A includes a railway traffic control
terminal 105, a rail personnel data 104 and a terminal 103,
each connected to the network 102. Fig. 1B shows
gchematically another exemplary embodiment, in which rail
personnel contact data 104 1is accessed directly by the
railway traffic control apparatus 105. While only one
terminal is connected to the network 102 in the example
gshown in Fig. 1A ags well as in the example ghown in Fig. 1B,
it should be appreciated that the network environment can
have an arbitrary number of devices (of various type).

The network 102 can be any data network, a local area
network, a wide area network or any type of network such as
an intranet, an extranet (for example, to provide controlled
access to external users, for example through the Internet),
a private or public cloud network, the Internet, etc., or a
combination thereof. Further, other communications 1links
(such as a wvirtual private network, a wirelegg link, etc.)
may be used as well for the network 102. In addition, the
network 102 preferably uses TCP/IP (Transmission Control
Protocol/Internet Protocol), but other protocols such as
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SNMP (Simple Network Management Protocol) and HTTP
(Hypertext Transfer Protocol) can also be used. How devices
can connect to and communicate over networks is well-known
in the art and ig discussed for example, in “How Networks
Work”, by Frank J. Derfler, Jr. and Les Freed (Que
Corporation 2000) and “How Computers Work”, by Ron White,
(Que Corporation 1999), the entire contents of each of which
are incorporated herein by reference.

The rail personnel 104 is a database that can be either
connected to or inside the railway traffic control terminal
105. The rail personnel contact data 104 stores information
regarding the maintenance workers used for traveling,
inspecting and working on blocked rails. For example, the
information stored can include be name of the maintenance
worker, primary contact, secondary contact, previous
assignment, current assignment, etc. as shown via user
interface disgplay in Fig. 11.

Fig. 2 ghows a terminal 1002 which is configured (such
as via one or more programg of instructions executable by a
processor of a computer or another electronic device) with a
railway traffic blocking apparatus 101 to include a block
placer 101A, a code generator 101B, a block remover 101C and
a user interface 101D. The terminal 100A can be any
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electronic device including a processor, storage and
display, such as shown by way of exampleg in Figs. 3A and
3B.

The railway traffic blocking apparatus ig programmed to
control the traffic of an entire railway network. The block
placer 101A is configured to stop traffic within a certain
length of rail line. That is, once a block is placed, no
train can traverse the blocked section of rail. For example,
in the case of a railway controlled by multiple interlocks,
the block placer 101A causes those interlocks to output a
STOP signal, therefore, gtopping any train traffic within
the rails controlled by that interlock. By doing this,
maintenance workers and railway ©personnel can travel,
ingpect and work on the railg without the danger of oncoming
train traffic. Trains that are scheduled to traverse said
blocked tracks either come to a complete stop,
electronically or mechanically, before passing the interlock
or are rerouted wusing tracks that are not in a blocked
gstate. However, this digclosure is not limited to a railway
traffic control system implementing interlocks. This system
can be implemented on any configuration in which there is

control of the traffic of a railway system.
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The code generator 101B is configured to produce a
random cipher which is stored on the terminal. A new random
cipher may be generated for each instance of traffic
blocking. This random c¢ipher is then sent to another
terminal Dbelonging to the railway personnel who are
gcheduled to travel, inspect or work on the sgpecific rails
being blocked.

The block remover 101C is programmed to remove the
previous block, or plurality of blocks set by the Dblock
placer 101A. The block remover 101C is dependent on the code
produced by the code generator 101B. As described in detail
below, a block cannot be removed with the input of the
release code.

The wuser interface 101D is configured preferably for
the ease of use for the railway traffic controller. As shown
by way of examples in Figs. 6-9 and 11, the user interface
101D displays information and tools needed to enable/digable
blocks on rail sections.

The user interface 101D may be a mobile application, a
web page or some other software component, on a terminal
device. Such terminal preferably is configured to
communicate through a computer or data network to obtain
content and data from an external source. However, it
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should be appreciated that the inventive aspects described
herein can be employed even 1f the mobile device is not
configured to connect to a data network, and/or is not
connected to a data network.

An example of a configuration of a user terminal (e.g.,
the terminal 103) or computer is shown gchematically in Fig.
3A. In the example of Fig. 3A, terminal device 200 includes
a controller (or procesggor) 202 that communicates with a
number of other components, including storage 203, digplay
204, input/output (such as mouse, touchpad, stylus,
microphone and/or speaker with voice/speech interface and/or
recognition software, etc.) 205 and a network interface 206,
by way of an internal busgs 201.

The storage 203 can provide storage for program and
data, and may include a combination of asgsorted conventional
storage devices such as buffers, registers and memoriesg [for
example, read-only memory (ROM), programmable ROM (PROM),

erasable PROM (EPROM), electrically erasable PROM (EEPROM),

gstatic random accegg memory (SRAM), dynamic random access
memory (DRAM), non-volatile random access memory (NOVRAM),
etc.].

The network interface 206 provides a connection (for
example, by way of an Ethernet connection or other network
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connection which supports any desired network protocol guch
as, but not limited to TCP/IP, IPX, IPX/SPX, or NetBEUI) to
a network (e.g., network 102) to enable the terminal device
to communicate with another device through the network.

Fig. 3B shows an exemplary constitution of a computer
300 which can be configured by appropriate programming to
operate as the railway traffic control apparatus 105 (Fig.
1A) . The computer 300 shown in Fig. 3B includes a processor
302, and varioug elements connected to the procegsor 302 by
an internal bus 301, such as a memory 303, display 304,
keyboard 305 and network interface 306. The processor 302
processes incoming requests transmitted through the network
interface 306. The network interface 306 enableg the railway
traffic control terminal to communicate with other network-
connected devices such as a terminal (e.g., the terminal 103
of Fig. 1A or Fig. 1B) and receive data or service requests.

Each of the terminal 103, rail personnel database 104
and railway traffic control apparatus 105 can be configured
to communicate with each other through the network 102. The
railway traffic control terminal 105 can be configured to
request data from the rail personnel contact data 104
through the network 102, as ghown in Fig. 4. When the
railway traffic control apparatus 105 initiates a block on a
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track section, the railway traffic control apparatus 105 may
also degignate a worker in associate with the block on the
track section. With this information, the railway traffic
control apparatus 105 requests the specific personnel data
pertaining to the designated worker. The rail personnel
contact data retrieves the requested persgonnel data and
gends it to the railway traffic control apparatus 105. By
receiving thig data, the railway traffic control apparatus
105 may then generate a release code and save it to an
internal storage.

The release code is then sent to the terminal 102. This
terminal 102 is the contact associated with the designated
worker, and the electronic address of this terminal is found
within the personnel data received from the rail personnel
contact data 104. By this system, only the railway traffic
control apparatus 105 and terminal 102 receive the release
code generated by the railway traffic control apparatus 105.

Additionally, Fig. 4 shows the communication between
the terminal 102 and the railway traffic control apparatus
105 in the event that a block on a certain track is to be
lifted. In order for a block on a certain track to be
lifted, the release code has to be input into the railway
traffic control apparatus. The terminal 102 sends the
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release code to the railway traffic control apparatus 105.
The release code ig then input into the block remover 101C.
After which, the block ig removed and traffic to that
section of rail is then allowed.

Fig. 5 illustrates an example of a railway network 500.
Labeled are interlocks A-F which control sections of railway
of the railway network 500. For example, the rail traffic
controller might choose to block the section of rail
corresponding to the track between interlock A and interlock
B. This way, train traffic between thosge two interlocks in
prohibited. The railway network is presgent on screen of the
railway traffic control terminal 105 at all times for the
convenience of the rail traffic controller. By being on
screen at all times, the rail traffic controller knows the
status of certain sections of rail in real time.

As shown in the example illustrated in Fig. 5, the
railway between interlocks A and B, and interlocksg C, D and
E is Dblocked. Train traffic is prohibited between these
sections and shown to the railway traffic controller on
screen. As further explained below, the railway traffic
controller can lift the blocks on these sections of track if
the release code is input into the railway traffic control
terminal 105.
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Fig. 6 1ig an exemplary illustration of the wuser
interface of the railway traffic control terminal 105. The
railway traffic controller may place blocks on any section
of traffic wusing this user interface. In this exemplary
embodiment, the train traffic controller inputs authority,
worker and block limits. This information corresgponds to the
train traffic controller username, maintenance worker
designated to work on the specific blocked track and the
gections of track being blocked, resgspectively. In addition,
the railway traffic control terminal 105 then timestamps the
order once the block ig placed.

Once the Dblock 1is put into place, the corresponding
gection on the railway network 500 displays the section of
track being blocked. 1In addition, the railway traffic
control terminal 105 generates a release code, stores the
release code, and sends the code to the maintenance worker
designated for track work, i.e. maintenance worker 12. Asg
gshown in Fig. 6, the railway traffic controller may place
blocks on track gections but may not remove the track blocks
without the input of the release code in the allotted area
labeled release code. Fig. 6 shows that the remove action is
dashed out, meaning it cannot be gelected (unless a releasge
code igs first entered). In the example illustrated in Fig.
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6, it is shown that only one worker, maintenance worker 12
ig desgignated to work on track Section A to Section B.
However, as shown in later embodiments, the train traffic
controller is not 1limited to the amount of maintenance
workers designated for any track section. In addition, the
train traffic controller may apply a block to any number of
additional track sections.

The blocks are then tabulated by the railway traffic
control apparatus 105 as depicted in Fig. 7. The table in
Fig. 7 1lists all the blocks that are in place and in
addition 1lists Dblocks that were previously set. The
information that can be found in this table includes, but is
not limited to, the type of work being done on the track
gsections, when the block wags placed, who is designated to
work on the gections of track, who placed the block, when
was the block removed and who removed the block.

Additional information can be accessed though this
table by highlighting a cell of the table and selecting
info, as shown in Fig. 7. For example, by highlighting the
cell labeled maintenance worker 12 and selecting info, the
train traffic controller may access the bio of the
maintenance worker 12, as shown in detail below. The train
traffic controller may also highlight a different cell, such
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as the limits cell 1label “Sec. A - Sec. B”. By selecting
this cell and selecting the info command, the past history
of maintenance work and operation of the section(g) may be
displayed to the train traffic controller.

Fig. 8 shows the user interface of the railway traffic
control terminal 105 as the railway traffic controller
inputs the release code to remove the block on certain track
gections. In the exemplary embodiment of Fig. 8, the remove
option is now able to be selected with the input of the
release code provided by the desgsignated worker assigned for
track work, maintenance worker 12.

Without the input of the release code, the remove
option is not available to be sgelected. In a different
embodiment, the release code may be obtained from the
storage of the railway traffic control terminal 105.

In the case where there are multiple maintenance
workers assigned to a certain track section, there may be
provided one releagse code to one, multiple or all of the
maintenance workersgs assigned. That i1s, The train traffic
controller may input that the release code be gpecified to
one maintenance worker, preferably a sgupervisor or foreman,
to multiple maintenance workers or to all of the maintenance
workers asgigned to work on a given track section. Also, in
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another embodiment, in a case where there are multiple
workers assigned for a certain track section, there may be
provided multiple unique releage codegs which would then all
be required to be input into the train traffic control
terminal 105 by the train traffic controller in order to be
able to remove blocks on certain track sections.

In another embodiment, the train traffic controller may
be asked to wverify that a railway section is cleared before
receiving the option to remove a train block. As shown in
Fig. 9, the user interface displayed by the railway traffic
control terminal 105 does not allow a removal of a block
until the option corresponding to “Railway Section Cleared”
is checked. This option allows for a further protection of
the maintenance workers asgsigned to the Dblock track
sections.

Fig. 10 ghows an exemplary illustration of a message
sent by the railway traffic control terminal 105 to a
terminal 103 belonging to a corregponding address of a
maintenance worker assigned to work on a blocked track. The
message 1is meant to deliver the release <code to the
maintenance worker assigned to work on a blocked track. In
addition to relaying the code, the megsage may include, but
not limited to, information regarding the section of track
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that is being blocked, the date and time that the track was
blocked, who initiated the track block and also 1links to
quickly respond to the message. By selecting one the links
embedded in the message, the terminal 103 gends the release
code to the railway traffic control terminal 105. The code
can be transmitted through, but not limited to, text
megsgsage, e-mail or voice message. In the presgent embodiment
being illustrated, the terminal 103 ig depicted as a mobile
phone. The terminal 103 could be any communication device
guch as, but not limited to, mobile phone or gmartphone,
tablet, WIC pager, PDA, etc.

In another embodiment, once the rail traffic controller
unblocks a section of track, the railway traffic control
terminal 105 may send a message to the worker, or plurality
of workers, associated with working on the previousgly
blocked track in order to inform them that the track has
been unblocked and is no longer a safe environment to work
in.

Fig. 11 depicts an exemplary embodiment of a profile of
a maintenance worker. This profile may be accessed directly
by highlighting the corresponding maintenance worker cell in
the table depicted in Fig. 7 and selecting the info tab.
This command brings wup the profile and the maintenance
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worker and displays information regarding the worker
including, but not limited to, the name, age, primary
contact, gsecondary contact, e-mail, last assignment and
current assignment of the maintenance worker. Additionally
in this screen, the railway traffic controller may contact
the maintenance worker directly using one of the plurality
of addresgsses provided.

Next, the method of placing a block on a track section
will be described with reference to Fig. 12. In 81201, the
rail traffic controller selects the sections to be blocked
using the railway traffic control terminal 105. Once the
block limits are designated and sent, the railway traffic
control terminal 105 established office interlocking
immediately in 81202. That isg, the railway traffic control
terminal 105 immediately sends a signal to the corresponding
interlocks corregponding to the section of track degignated
to be blocked. Additionally, the railway traffic control
terminal 105 generates and saves a random secret code in
51203.

After a request to block a certain section of track is
gsent, the railway traffic control terminal 105 checks if
there is one or more of the sections currently has a block
placed, as shown in S1204. If one or more of the designated
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sections does not have a block placed, then the railway
traffic control terminal 105 opens a user interface for the
railway traffic controller to designate a type of block to
set and a maintenance worker for the blocked section in
S1206. If the railway traffic control terminal sees that a
block ig already in effect (81205), then the railway traffic
control terminal 105 allows the railway traffic controller
to change the existing block type and maintenance worker
using the same interface. The interface 1is then opened in
S1206.

The railway traffic controller then inputs the type of
block and assigns a worker to work on the blocked section.
The railway traffic controller also has the option to block
the track for purposes of an emergency and not necessarily
for maintenance work in S1207. Once the railway traffic
controller assigns a Dblock type and/or a corresponding
maintenance worker, the railway traffic control terminal 105
checks the status of the selected block in S81208. If the
current selected section has an existing block, the railway
traffic control terminal 105 waits for a regponse from the
interlocks of the corresponding gection to send an
indication that a new block can be established in S1209.
Once this indication 1is received in 81210, the railway
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traffic control terminal 105 enablegs the place button of the
user interface (S1211). If the selected section has no
previous active block, the railway traffic control terminal
105 immediately enablegs the place button on the user
interface.

Once the place button ig gelected, the railway traffic
control terminal 105 generates a place time and enables
safety measures so that the block cannot be removed without
the input of the secret code generated (S1212). Finally, the
railway traffic control terminal 105 sends the secret
removal code to the corresponding one or more maintenance
workers 1f the railway traffic controller has selected
maintenance workergs for the given block.

Fig. 13 describes a method for removing a block placed
on a section of track. In 81301, the railway traffic
controller selects an exigting block by using either the
network rail map, shown in Fig. 5, the remove tool, ghown in
Figs. 6, 8 and 9, or the summary table, shown in Fig. 7. The
remove button is disabled without the input of the secret
code from either the maintenance worker of the railway
traffic control terminal 105 (S1302). In S1303, the railway
traffic control terminal 105 checks 1f there 1ig a
maintenance worker that is eligible to transmit the random
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secret code. If there 1is an eligible maintenance worker
available, the maintenance worker transmits the random
gsecret code to the railway traffic control center 105
(81304). If there is no maintenance worker available to
transmit the random secret code, the code can be retrieved
from the train traffic control terminal 105 by the train
traffic controller (S1305).

Once the gecret code is received, the secret code may
be input to the designated field in S1306. The railway
traffic control terminal 105 checks the secret code with the
code saved in its memory in S1307. If the code is incorrect,
the railway traffic control terminal 105 will prompt the
uger to input the code again. If the code is correct, the
railway traffic control terminal will prompt the user to
enter information into any remaining fields in S81308. 1In
S1309, the railway traffic control terminal 105 checks that
all information input into all fields is correct and that
all fields are filled in. After this check ig performed by
the railway traffic control terminal 105, the remove button
is enabled on the form (S1310) and the railway traffic
controller may remove the block on the corresponding track
section.

The aforementioned gspecific embodiments are
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illustrative, and many variations can be introduced on these
embodiments without departing from the gpirit of the
disclosure or from the scope of the appended claimg. For
example, elements and/or features of different examples and
illustrative embodiments may be combined with each other
and/or sgubstituted for each other within the scope of this
disclosgsure and appended claims.

The orders in which the steps are performed in the
aforementioned methods are not limited to those shown in the
examples of Figs. 12 and 13, and may be switched ag long as
gsimilar results are achieved. Also, it should be noted that
the methods illustrated in the examples of Figs. 12 and 13
may be implemented using any of the embodiments sghown in
Figs. 1A-1B.

Further, conventional systems can be modified to
include the aspects described herein. As an example, a means
may be added to a conventional interlock system by which the
railway worker has partial control of the interlock system
at the times that maintenance work is needed on a certain
train block. In such modification, a system, apparatus
and/or method may be provided to control the interlocks in a
railway system as an interface between the railway workers
and the interlock c¢ontrol. Thus, in a case in which
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maintenance is to be performed on a certain rail block,
which is controlled by an interlock, the interlock can be
configured to send out a stop signal for all incoming
trains, to block train traffic to such portion of the rail
gystem. In addition, once the interlock is placed in a “stop
traffic” state, a release <code 1is transmitted to an
electronic contact address corresponding to the railway
worker.

Once a block has been placed, the interlock remaing in
a blocked sate, until the maintenance worker supplies the
release code, which was received at the time the interlock
started, and the release code 1is entered in the interlock
control system. So long as the block i1is in place, the
maintenance worker can perform on-track work, without
interference of oncoming train traffic. After the
maintenance worker finishes the assigned work and is clear
of the train tracks, he/she may then supply the interlock
control gystem with the release code, and the interlock
control gystem in turn can releagse the interlock over the
block.

Accordingly, the railway worker has more control over
the traffic through the rail block in which the worker is
working, and fatal on-track accidents can be reduced.
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Additional variations may be apparent to one of
ordinary skill in the art from reading U.S. Provisional
Application No. 61/893,547, filed October 21, 2013 and
entitled "“SYSTEM, APPARATUS AND METHOD FOR RAILWAY TRAFFIC
CONTROL”, the entire contents of which are incorporated

herein by reference.
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What is claimed is:
1. A centralized railway control gystem comprising:
a rail personnel contact database registering, for each
railway personnel, an electronic contact address of the
5 railway personnel; and
a railway traffic control apparatus for controlling
access to railway tracksg, esaid railway traffic control
apparatus compriging a proceggor, a non-transitory medium
gstoring one or more programg of executable instructions, and
10 a network interface through which the railway traffic
control apparatus communicates via a network with a user
terminal,
wherein execution of said one or more programsg of
executable instructions configures the procesgsgor to include:
15 a block placing part to place a block on one or more
specified track sections to permit a railway
field worker to enter the track sections while
blocking railway traffic to said track sections;
a code generation part to generate a removal code,
20 retrieve the electronic contact address of the
railway field worker from the rail personnel
contact database, and transmit the removal code
to the electronic contact address of the railway
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field worker; and
a block removal part to remove only upon entry of the
removal code, the block placed by the block

placing part on said one or more track sections.

2. The centralized railway control system of claim 1,
wherein the railway traffic control apparatus further
comprises:

a RTC usger interface to permit a user to gpecify said
one or more track gections to be blocked, specify an
ingtruction to the centralized railway control gystem to
block the railway traffic to the specified track sections,
and specify identifying information of the railway field
worker to be performing work in the specified track

sections.

3. The centralized railway control system of claim 1,
further comprising:

a railway control database registering block
identifying information, including block limits identifying
the one or more blocked track sections, along with the

removal code for removing the block of the track sections.
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4. The centralized railway control gystem of claim 1,
further comprising:

a railway control database registering (a)
identification of the user who specified the instruction to
block the track sections and (b) block identifying
information, including block limitg identifying the one or
more blocked track gections, noteg gpecifying reasons for

the block, and date and time at which the block wag placed.

5. The centralized railway control system of claim 1,
wherein wupon placement by the block placing part of the
block of railway traffic to said one or more specified track
gsections, the code generation part transmits the removal
code to the electronic contact address of the railway field
worker, and the block of railway traffic to said one or more
specified track sections remains in place in the centralized
railway control system until the entry of the removal code
in the centralized railway control system to cause the block
removal part to remove the block on said one or more track

sections.

6. The centralized railway control system of claim 1,
wherein the railway traffic control apparatus further
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comprises:

a block removal user interface to permit a user to
enter the removal code to cause the block removal part to
remove the block on said one or more track sections,

wherein the block of railway traffic to said one or
more specified track sections remains in place in the
centralized railway control system until the entry of the

removal code through the block removal user interface.

7. The centralized railway control system of claim 6,
wherein the block removal user interface further requires,
in addition to the entry of the removal code, the user to
gspecify that confirmation that the track sgections have been
cleared has been obtained from the railway field worker
associated with the Dblock, before the block removal user
interface permits the removal code to be transmitted to the
block removal part, and

the centralized railway control system further
comprises a railway control database regigtering (a) block
identifying information identifying the one or more blocked
track gections, date and time at which the block wags placed
and identifying information the railway field worker
associated with the block, and (b) block removal information
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identifying date and time at which the block was removed and
identifying the wuser who entered the removal code and
gpecified that confirmation that the track gections have
been cleared was obtained from the railway field worker

associated with the block.

8. The centralized railway control system of claim 1,
further comprising:
a voice processing part configured to receive a voice

message and extract the removal code from the voice message.

9. The centralized railway control system of claim 1,
wherein the code generation part transmits an electronic
message to the electronic contact address of the railway
field worker, and the electronic meggage transmitted to the
electronic contact address of the railway field worker
includes the removal code and includes an embedded link for
activating a return transmission of the removal code to the
block removal part of the centralized railway control

system.

10. A railway traffic control apparatus for
controlling access to railway tracks, said railway traffic
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control apparatus comprising:

a block placing part to place a block on one or more
selected track sections to permit a railway field worker to
enter the track sections while blocking railway traffic to
said track sections;

a code generation part to generate a removal code,
determine an electronic contact address of the railway field
worker by accessing a rail personnel contact database
registering, for each railway personnel, electronic contact
information of the railway personnel, and transmit the
removal code to the electronic contact address of the
railway field worker; and

a block removal part to remove only upon entry of the
removal code, the block placed by the block placing part on
said one or more track sections for the railway field

worker.

11. The railway traffic control apparatus of claim 10,
further comprising:

a RTC usger interface to permit a user to gpecify said
one or more track gections to be blocked, specify an
ingtruction to the centralized railway control gystem to
block the railway traffic to the specified track sections,
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and specify identifying information of the railway field

worker to be performing work in the specified track

sections.
12. The railway traffic control apparatus of claim 10,
wherein block identifying information, including block

limits identifying the one or more blocked track sections,
ig regigtered in a railway control database, along with the

removal code for removing the block of the track sections.

13. The railway traffic control apparatus of claim 10,
wherein block identifying information, including block
limits identifying the one or more blocked track sections,
notes specifying reasons for the block, and date and time at
which the block was placed, are registered in a railway
control database, along with identification of the user who

gspecified the instruction to block the track sections.

14. The railway traffic control apparatus of claim 10,
wherein wupon placement by the block placing part of the
block of railway traffic to said one or more specified track
gsections, the code generation code transmits the removal
code to the electronic contact address of the railway field
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worker, and the block of railway traffic to said one or more
specified track sections remains in place in the centralized
railway control system until the entry of the removal code
in the centralized railway control system to cause the block
removal part to remove the block on said one or more track

sections.

15. The railway traffic control apparatus of claim 10,
further comprising:

a block removal user interface to permit a user to
enter the removal code to cause the block removal part to
remove the block on said one or more track sections,

wherein the block of railway traffic to said one or
more specified track sections remains in place in the
centralized railway control system until the entry of the

removal code through the block removal user interface.

16. The railway traffic control apparatus of claim 15,
wherein the block removal user interface further requires,
in addition to the entry of the removal code, the user to
gspecify that confirmation that the track sgections have been
cleared has been obtained from the railway field worker
associated with the Dblock, before the block removal user
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interface permits the removal code to be transmitted to the
block removal part, and

block identifying information identifying the one or
more blocked track sections, date and time at which the
block was placed and identifying information the railway
field worker associated with the block is registered in a
railway control database, along with block removal
information identifying date and time at which the block was
removed and identifying the user who entered the removal
code and specified that confirmation that the track sections
have been cleared was obtained from the railway field worker

associated with the block.

17. The railway traffic control apparatus of claim 10,
further comprising:
a voice processing part configured to receive a voice

message and extract the removal code from the voice message.

18. The railway traffic control apparatus of claim 10,
wherein the code generation part transmits an electronic
message to the electronic contact address of the railway
field worker, and the electronic meggage transmitted to the
electronic contact address of the railway field worker
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includes the removal code and includes an embedded link for
activating a return transmission of the removal code to the
block removal part of the centralized railway control

system.

19. A method for a centralized railway control gystem
to control accegs to railway tracks, the method comprising:

providing a user interface on a usger terminal including
a block placing part to place a block on one or more
gspecified track sectiong to permit a railway field worker to
enter the track sections while blocking railway traffic to
said track sections;

generating a removal code, determining an electronic
contact address of the railway field worker by accessing a
rail persgonnel contact database registering, for each
railway personnel, electronic contact information of the
railway personnel, and transmitting the removal code to the
electronic contact address of the railway field worker; and

permitting the block to said one or more track sections
to be removed only upon entry of the removal code in the

centralized railway control gystem.
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ABSTRACT

Tools (such asg gystem, apparatug, methodology, etc.)
may be provided to control traffic over a railway track
gection, when a railway worker is working on or near the
track section. Move particularly, when traffic over the
track gection is to be blocked, a release code is generated
and sent to an electronic contact address of the railway
worker. Traffic through the track gection is blocked until

the release code ig entered in the system.
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FIGURE 7
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if you nised assistance in complating the form, call 1-8C0-PTC-97128 and seisct tption 2.
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PTO/AIAM4 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Qffice; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are reguired to respond to & collection of information unless it contains a valid OMB contral number.

Attorney Docket Number | 7552/85663

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOOLS FOR RAILWAY TRAFFIC CONTROL

The application data sheet is part of the provisionat or nenprovisional application for which it is being submitted. The following form contains the
bibliegraphic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and incliuded in a paper filed application.

Secrecy Order 37 CFR 5.2

n Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers anly. Applications that fall under Secrecy Order may not be filed electrenically.)

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Ross Pirtle
Residence Information (Select One) {(#) US Residency {0 NonUS Residency () Active US Military Service
City | Commack State/Province | NY Country of Residencd | US

Mailing Address of Inventor:

Address 1 RAILWARE, INC.

Address 2 2110 Smithtown Avenue Suite 8

City | Ronkonkoma | State/Province NY
Postal Code I 11779 I Country i us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[1 An Address is being provided for the correspondence Information of this application.

Customer Number 23432

Email Address

Application Information:

Title of the Invention TOOLS FOR RAILWAY TRAFFIC CONTROL

Attorney Docket Number| 7552/85663 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) i Suggested Figure for Publication (if any)

Filing By Reference:
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PTG/AIAM4S (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a coflection of infarmation unless it contains a valid OMB contral number.

Attorney Docket Number | 7552/85663

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOOLS FOR RAILWAY TRAFFIC CONTROL

Only complete this section when filing an application by reference under 35 U.5.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage information” and “Foreign Priority information”).

For the purposes of a filing date under 37 CFR 1,53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD} intellectual Property Authority or Country -
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen menths after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of aftorney in the application. Providing
this information in the Appiication Data Sheet does not censtitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative information during processing.

Please Select One: (® Customer Number (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 23432

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.5.C. 119{e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Pending ,A
Application Number Continuity Type Prior Application Number | Filing Date (YYYY-MM-DD)
Claims benefit of provisional 61893547 2013-10-21

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:
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PTO/AIA/14 [12-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.5. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, ne persons are required to respond to a collection of information unless it contains a valid OMB controf number.

Attorney Docket Number | 7552/85663

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOOLS FOR RAILWAY TRAFFIC CONTROL

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constituies the claim for priority as required by 36 U.5.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign applicatian
that is eligible for retrieval under the priority document exchange program (PDX)' the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.556(h)(1) and (2). Under the PDX program, applicant bears the ulimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55{g}(1).

| Remove |
Application Number Country’ Filing Date (YYYY-MM-DD) Access Code (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button,

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

[] Authorization to Permit Access to the Instant Application by the Participating Offices
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PTO/MAIAMS (12-13)

Approved for use through 01/31/2014. OMB 0651-0032

1.8 Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a callection of information unjess it contains a valid OMB conirol number.

Attorney Docket Number | 7552/85663

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOOLS FOR RAILWAY TRAFFIC CONTROL

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIFQ), the World Iniellectual Property Office (WIPQ),
and any other intellectual property offices in which a foreign application claiming pricrity to the instant patent application

is filed access {o the instant patent applicaticn. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

in accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent applicaiion

claims priority under 35 U.S.C. 119(a)-{(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Cffice.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, persen to whom the inventor is obligated to assign, or person who cotherwise shows sufficient
proprietary interest) fogether with one or more joint inventors, then the joint inventer or inventors who are also the applicant should be
identified in this section.

Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor
O

() Person to whom the inventor is obligated to assign. {0 Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated [nventor :

If the Applicant is an Organization check here. |

Prefix Given Name Middle Name Family Name Suffix

Amtrak Exhibit 1024
EFS Web 2.2.11 Page 61 Of149



PTO/AIAM S (12-13)

Approved for use through 01/31/2014, OMB D851-D032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respend to a coliection of information unless it contains a valid OMB control nurmber,

Attorney Docket Number | 7552/85663

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOOLS FOR RAILWAY TRAFFIC CONTROL

Mailing Address Information For Applicant:

Address 1

Address 2

City State/Province
Country' Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Praviding assignment infarmation in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Cffice.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X

Organization Name RAILWARE., INC.

Mailing Address Information For Assignee including Non-Applicant Assighee:

Address 1 RAILWARE, INC.

Address 2 2110 Smithtown Avenue Suite 8

City Ronkonkoma State/Province NY
Countryi us Postal Code 11779
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications.

Signature | -PAZ(’/ Date (YYYY-MM;DD) 2RI 0=\

4
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PTO/AIAIM 4 (12-13)

Approved for use through 01/31/2014. OMB 0851-D032

U.5. Patent and Trademark Office; U.5. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1895, no persons ars raquired to respond to a collection of information unless it contains a valid OMB control number,

.. Attorney Docket Number | 7552/85663
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | TOOLS FOR RAILWAY TRAFFIC CONTROL

First Name | Paul Last Name | Teng Registration Number | 40837

Additional Signhature may be generated within this form by selecting the Add button.

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complets, including gathering, preparing, and submitting the completed application data
sheet form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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PTOIAIAMB2A (07-12)

Approved for use through 11/30/2014, OMB 0651-0035

U.5. Patent and Trademark Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respond te a collection of information unless it displays a valid OMB confrel number.

. ™

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

\, A

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/B2B or equivalent} to identify the
gpplication to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date
First Named Inventor Ross PIRTLE

Title TOOLS FOR RAILWAY TRAFFIC CONTROL
Art Unit

Examiner Name

Attorney Docket Number  |7552/85663

__SIGNATURE of Appficant or Patent Practitioner
Signature Ja Q @_‘—( Date 2ol OCT 2|
Name Paul Teng O (212) 278-0400

Registration Number 40:837

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

Telephone

IE‘ *Total of 1 forms are submitied.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated o take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form andfor suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-8199 and select option 2.
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PTOIAIAB2B(07-13)
Approved for use through 11/30/2014, OMB 0651-0035

.S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required ta respond to a collection of information untess it displays a valid OMB control number.

POWER OF ATTORNEY BY APPLICANT )

| hereby reveoke all previous powers of attorney given in the application idenfified in the sttached transmittal lefter.

@ | hereby appoint Practitioner(s) associated with the following Customer Number as my/our atforney{s) or agent(s), and i¢
transact alf business in the United States Patent and Trademark Office connected therewith for the application referenced
in the attached transmittal letter {form PTO/AIA/B2A or equivalent):

oR 23432

D [ hereby appoint Practitioner(s) named below as my/cur attorney(s) or agent{s). and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached
transmittal letter (form PTO/AIA/B2A or equivalent):

Registration Name Registraticn

Narme Number Number

Please recognize or change the correspondence address for the application identified in the atftached
transmittal letter to:
The address associated with the above-mentioned Customer Number.

OR
D The address associated with Cusiomer Number:

OR

Firm or
Individual Name

Address

City [ state | | Zio |
Country )
Telephone l Emait I
{ am the Applicant:

Inventor or Joint Inventor
{___]Lega{ Representative of & Deceased or Legally Incapacitated Inventor

DAssignee or Person to Whom the Inventor is Under an Obligation to Assign

Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.48(b}2) was
granted in the application or is concurrently being filed with this document)

SIGNATURE of Applicant for Patent

Signature F e e Date TRt Ay
Name ossPitle Telephone [En4 | -7y < HeAE
Title and Company” |+ ¥EXS TR SO EY v howe e

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certificafions. Submit muliipie forms for more than one sighature, see below *,

*Total of 1 forms are submitted.

This coliection of information is required by 37 CFR 1.31, 1.32 and 1.33, The information is required fo obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated 1o take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case, Any commenis on
the amount of ime you require 1o complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, (.5. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22513-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THiS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313.1450.

If you need assistance in completing the form, call 1-800-FTC-8198 and sefect oplion 2.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

TOOLS FOR RAILWAY TRAFFIC CONTROL

First Named Inventor/Applicant Name:

Ross Pirtle

Filer:

Paul Teng/Smith Piyanan

Attorney Docket Number: 7552/85663
Filed as Large Entity
Utility under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Sub-Total in
UsD($)

Basic Filing:

Utility application filing 1011 1 280 280

Utility Search Fee 1111 1 600 600

Utility Examination Fee 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Amtrak Exhibit 1024

Page 66 of 149



Description Fee Code Quantity Amount SU{JJ-STS::; in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600
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Electronic Acknowledgement Receipt

EFSID: 20475045
Application Number: 14519727
International Application Number:
Confirmation Number: 7580

Title of Invention:

TOOLS FOR RAILWAY TRAFFIC CONTROL

First Named Inventor/Applicant Name:

Ross Pirtle

Customer Number:

23432

Filer:

Paul Teng/Smith Piyanan

Filer Authorized By: Paul Teng
Attorney Docket Number: 7552/85663
Receipt Date: 21-0CT-2014
Filing Date:
Time Stamp: 15:36:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1600
RAM confirmation Number 1992
Deposit Account 033125
Authorized User
File Listing:
Document Document Description File Name File Slze(B)(tePM,n traknﬂk.h biPag24
Number Message Digest P%rt /.zip n(lfa L)n
ragc 0o o1 1Y




85663--ApplicationTransmittal.

133418

1 Transmittal of New Application o no 3
p eac383edal01f9e88b7defad404e11500f1
81584
Warnings:
Information:
85663-- 68826
2 SpecificationClaimsAbstract. yes 42
pdf a6f1d8439d45¢5e4be22¢85d62761088b21
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 31
Claims 32 41
Abstract 42 42
Warnings:
Information:
536610
Drawings-only black and white [i .
3 rawings-only black and white fin 85663--Drawings.pdf no 11
drawings
Baeabe3bc0b09%ae5ee11b5d04323¢9e0741
bd75e
Warnings:
Information:
85663--| torsDeclarati 1403526
4 Oath or Declaration filed nven Z;S eclaration. no 1
p aofefOafal6d5af9cad007e71d632785ca7de
b61
Warnings:
Information:
85663--ApplicationDataSheet 448304
5 Application Data Sheet PP |cad;:on ataoheet. no 6
p d653fd 1b860fec0d2d9edfedbeaa5260342¢
Warnings:
Information:
This is notan USPTO supplied ADS fillable form
193866
6 Power of Attorney 85663--Power_of_Attorney.pdf| no 2
90d3692¢2b12ef99¢dc82ef0bdfleed 1d19:
5eb0
Warnings:
Information:
32598
7 Fee Worksheet (SB06) fee-info.pdf no 2
d97¢131216¢58013ba2a087863b8ef5db6h
Warnings:
A 4 12 1.1 ¢ 1N A
. AIIUIIdK CTXIITODIU TUZA]
Information:
£1 40
Fage 07 Ol 1475



Total Files Size (in bytes):| 2817148

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Dkt. 7552/85663
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Application of: Ross PIRTLE
Application No.: 14/516,727
Filing Date: October 21, 2014
For: TOOLS FOR RAILWAY TRAFFIC CONTROL

Confirmation No.: 7580

This correspondence ig being filed elecaonically with the U5, Patent 10 Rockefeller Center 20&31 Floor
and Frademark Office vis EFS-Web. :
New York, New York 10112

il i @:7%&* 97 9014 || el (212)278-0400

Smith Piyanan (i/l TDate

Commussioner for Patents
P.O. Box 1450
Alexandria, VA 223131450

INFORMATION DISCLOSURE STATEMENT
Sir

In order to ensure compliance with the applicant's duty of disclosure under 37 C.F.R.
§1.56 and §1.97(a)-(d), Applicant hereby submits this Information Disclosure Statement.

This Information Disclosure Statement is being filed pursuant to 37 CF.R. § 1.97(b)(1},
within three months after the October 21, 2014 filing date of this application.

It is respectfully requested that the mformation cited in the annexed Form PTO-1449 be
considered by the Examiner in connection with the above-identified patent application, and that
such art be made of record in said application.

Pursuant to 37 C.F.R. §1.98, copies are submitted herewith for only references listed on
the annexed Form PTO-1449 that are not a U.S. patent or U.S. patent application publication.

The Patent Office is hereby authorized to charge any fees that are required for

consideration of this Information Disclosure Statement, and to credit any overpayment, to our
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Ross PIRTLE, Application No. 14/519,727 Dkt. 7552/85663
Page 2

Dreposit Account No. 03-3125.

Respectfully submitted,

==l

PAUL TENG, Reg. M0340,837
Attomey for Applic&ﬁtj
COOPER & DUNHAM LLP

30 Rockefeller Center, 20" Floor
New York, New York 10112
Tel. (212) 278-0400
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‘ ] ;
Submitted by: @Q« Sheet ! of 2

Paul Teng, Reg. No. é@' 837

Form PTO-1449 U.S. Department of C Patent and [ Pplication No. Filing Date
o o ok Ol - en A 41519727 October 21, 2014
First Named Inventor:
INFORMATION DISCLOSURE Ross PIRTLE
STATEMENT BY APPLICANT Art Unit:
{Use as manyv sheets as necessary) Examiner Name:

Atty. Docket No.: 7552/85663
U.S. PATENT DOCUMENTS

. . u Publication Date Mame of Patentee or Relevant Pages,
Eiiain:ir:zir g:(t: Nﬂm%%w) MM-DD-YYYY Applicant of Cited Document Lines, ete.
5(3/9(0(8(81!10 02-21-1995 Fukawa et al.
519012141653 07-20-1999 Pederson et al.
200071/0105157143 A1 03-08-2007 Pirtle et al.
200071/01171601541A1 08-02-2007 Mallv
201111/01031761191A1 02-17-2011 Ginsbherg et al.
200111/0123182142 A1 09-28-2011 NICHTER
201111/0131:351961A1 12-22-2011 Ecton et al.
200131/011315H109 1A 05-30-2013 Sharon
8141718141613 07-02-2013 Knott et al.
201131/0{16185|03 /A1 07-04-2013 Cooper et al.
20013 1/01181701101A1 07-25-2013 KIM
Z01131/0120113116]A1 08-08-2013 BINDER et al.
200131/01231471741A1 09-12-2013 Huang
FOREIGN PATENT DOCUMENTS
Examiner|Cite Foreign Patent Document Publication Date Nameiof Patentt:e or Relevant Transiation
Imitials® | Np, | Country Code, Number, Kind Cede (f known} | MM-DD-YYYY Applicant of Cited Pages,
Document Lines, etc.
EPI1]01813)6]3 (5-16-1984 Kawasaki Jukogyo
Kabushiki Kaisha
NON PATENT LITERATURE DOCUMENTS
Examiner|Cite Include name of the author (in CAPTTAL LETTERS), title of the article, title of the item (beok, magazine, symposium,
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@ Method and apparatus for administration and control of train service.

@ Transmitter and receiver units (28, ..., 31, 32 ..., 35) each
connected to corresponding one of a plurality of sections (37
w 42; 43 ..., 4B) of an information transmission line {36),
information transmission units (24, 25; 26, 27}, control-
processing unit (22; 23} and a single administration-
processing unit (21) are arranged to form a hierarchy
structure. The administration-processing unit (21} monitors
the operation of the whole system and supplies to the
control-pracessing units (22; 23) information relating to a
train service schedule of a group of trains, a modified train
service schedule to meet a change in demand, etc., and the
control-processing units {22; 23} performs the traffic control
of each train.
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METHOD AND APPARATUS FOR
ADMINISTRATION AND CONTROL OF TRAIN SERVICE
1 This invention relates to a method and apparatus

10

15

20

25

for administration and control of train service.

Prior art train service admihistration and control
systems which can attain unmanned train operation are
broadly classified into a so-called centralized control
type and a so-called decentralized control type. The
prior art system of the centralized control type is
shown in FIG. 1. Referring to FIG. 1, an information
transmission line 67extending along the entire length
of the track {not shown) laid for running of trains 7a
to 7X (of which onlv two, 7A and 7X, are shown) is divided
nto a plurality of sections 6A, 6B, 6c; 6D, ..., 6K,

6., 6M and 6N (some of which are not shown). Transmitter
and receiver units 5A, 5B, ..., 5M and 5N are respectively
connected to the individual sections 6a, 6B, .., 6M

and 6N of the informati?n transmission line 6. (The
transmitter and receiver units 5C to 5L correspbnding to
the sections 6C to 6L respectively are not shown to
avoid confusion of illustration.) A single or a plu-
rality of information transmission units 4 are connected
to all of the transmitter and receiver units 5A, 5B,
.+, 5M and 5N to transmit and receive information
required for the control of the overation of the trains
7A to 7X existing within the extent of the sections 6A

to 6N of the information transmission line 6. (In FIG. 1,
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a single information transmission unit 4 is shown.)
Connected to the information transmission unit 4 is a
train service administration and control unit 1 to
exchanging information with the information trans-
mission unit 4. Connected to the train service
administration and control unit 1 are platform door
control units 10A to 10Z controlling opening and closure
of doors disposed at the platform of stations 8A to 8Z.
Connected also to the train service administration
and control unit 1 are a train detection unit 11 and an
interlocking operation unit 12. Both of the train
service administration and control unit 1 and the informa-
tion transmission unit 4 are collectively installed
in a central control center. The train service
administration and control unit 1 functions to prepare
the train service schedule, administrate the group of the
trains and control the operation of the individual trains.
According to such a train service administration
and control system of the centralized control type, the
structure of its control system can be simplified, and
all of necessary information can be collected in the
train service administration and control unit 1. There-
fore, this sytem has such an advantage that the operators
can acquire all the information of the whole system and
can readily intervene or interrupt in the control as
required. This sytem has such another advantage that the
installation of the important parts of the system in the

central control center facilitates maintenance of those
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parts. However, the prior art system of the centralized
control type has such a disadvantage that, in the event
of occurrence of an accident, the load attributable to

the accident is added to the normal load of the train
service administration and control unit 1, and the response
speed for processing is inevitably reduced due to the
concentration of the loads to be processed. Further, the
prior art system of the centralized control type has

such another disadvantage that the expansion of the system
to deal with an extension of the train track is difficult
since the load to be processed by the unit 1 is generally
proportional to the length of the track or the frequency
of train service.

The prior art train service administration and
control system of the decentralized control type is shown
in FIG. 2. In FIG. 2, the same reference numerals are
used to designate the same or equivalent parts appearing
in FIG. 1. In the system of the distributed control
type , station control units 9A to 9% are disposed for the
individual stations 8A to 8% respectively. All of these
station control units 9A to 9Z are connected to the
train service administration and control unit 1. Con-
nected to the station control units 92 to 9% are the plat-
form door contrel units 10A to 10%Z, interlocking operation
units 1232 to 12%7 and station information transmission
lines 13A to 13% respectively. Information of a train or
trains stopped at the station or stations and information

of the individual stations are exchanged between the train
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service administration and control unit 1 and the station
control units 92 to 9Z. The train seryice administration
and control 1 monitors generally the status of the indi-
wvidual trains 7A to 7X and applies to the station control
units 9A to 82, the train control information for control-
ling the trains according to a predermined séhedule of
train service. The station control units 9A to 9Z control
the operation of the trains 7A to 7X according to a
predetermined sequence and timing. While the trains 7A
to 7X are running, the train service administration and
control unit 1 monitors the status of the trains on the
basis of information applied through the information
transmission unit 4 and transmits the control command
through the information transmission unit 4.

The system of the decentralized control type has
such an advantage that the load processed by the train
service administration and control 1 can be distributed
to improve the response speed for processing. However,
due to the fact that the component units of the system
are widely distributed, the maintenance of the distri-
buted units is not easy, and the necessity for providing
two systems of the train information transmission line 6
and station information transmission lines 13, leads to
an increase in the cost. Further, when any one of the
station control units 9A to 92 is disabled, the function
of the disabled one of the station control units 94 to
97 cannot be substituted by the train service administra-

tion and control unit 1 disposed in the central control
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center and since the trouble cannot be dealt with by

intervention from the central control center, an operator

must be dispatched to the associated stations 8A to 8%Z

for which the station control units 9A to 9% are provided

respectively. The prior art system of the distributed

control type is therefore defective in that the unmanning

of the stations cannot be realized in such an event.

With a view to solve the technical problems en-
countered by the prior art systems described above, it is
a primary object of the present invention to provide a
method and apparatus for administration and control of
train service, which increases the response speed for »
processing, facilitates an expansion of the system to deal
with an extension of the train track and yet permits easy
maintenance of the system.

The present invention provides a method and
apparatus for train service administration and control
including means for exchanging information including
status information indicati#e of the operating status of
each of a plurality of trains running on the track and
command information controlling the operation of the
train, through an information transmission line divided
into a plurality of sections of a predetermined length
extending along the entire length of the track thereby
controlling the train operation according to a train
service schedule, the apparatus comprising a plurality
of transmitter and receiver units connected individually

to the sections of the information transmission line,
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at least one information transmission unit installed in
a central control center to be connected to at least one
of the transmitter and receiver units, at least one control-
processing unit installed in the central control center
+0 be connected to the information transmission unit,
and a single administration and control unit installed
in the central control center to be connected to the
control-processing unit, all of the units being disposed
in a hierarchy in the above order, so that the distribu-
tion of processing functions to the administration-
processing unit and control-processing unit can improve
the response speed of these processing units.

The preseﬁt in%ention differs from the pricr art
system of the centralized control type in that the train
service administration-processing unit is divided into a
single administration-processing unit and a plurality of
control-processing units constituting a hierarchy
structure, and the tasks of the pro&essing for administ-
ration and the_processing for control are respectively
allocated to respective stages of the hierarchy thereby
improving the response speed for processing. The present
invention differs also from the prior art system of the
distributed control type in that all of information are
cdllected in a central control center for conveniences
of the operators, and simplification of the structure of
the system and improvement in the maintenance are
further achieved.

Preferred embodiments of the present invention

Amtrak Exhibit 1024
Page 82 of 149




10

15

20

25

.0 ...0108383.. .
-7 -

will now be described in detail with reference to the
drawings.

FIGs. 1 and 2 are block diagrams illustrating
the prior art train service administration and control

systems.

FIG. 3 is a block diagram of a preferred
embodiment of the present invention,

FIG. 4 is a block diagram showing the detailed
structure of the control-processing unit 22 shown in

FIG. 3.

FIG. 5 is a block diagram of another preferred
embodiment of the present inveption.

Referring to FIG. 3 which is a block diagram
of a preferred embodiment of the present invention, the
train service administration and control sfstem according
to the present invention comprises an administration-
processing unit 21, a plurality of or, for example, two
control-processing units 22 and 23, a élurality of infor-
mation transmission units 24, eesy 25 and 26, ..., 27
{some of which are .not shown), and a plurality of
transmitter and receiver units 28, 29, ..., 30, 31, 32,
33, ..., 34 and 35 (some of which are not shown). The
administration~-processing unit 21 and the control-
processing units 22, 23; the control-processing units
22, 23 and the information transmission units 24 to 27;
and the information transmission units 24 to 27 and the

transmitter and receiver units 28 to 35 are disposed in

a hierarchy as shown.
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An information transmission line 36 extends
along the entire length of the track laid for running of
trains (of which only two, 53 and 54, are shown). This
information transmission line 36 is divided into a plu-
rality of sections 37, 38, 39, ..., 40, 41, 42, 43, 44,
45, ..., 46, 47 and 48 (some of which are not shown in
FIG. 3). The sections 37 to 42 of the information
transmission line 36 are those disposed along a section
of track which was constructed in the first stage of the
tranck construction work, while the sections 43 to 48 of
the information transmission line 36 are those disposed
along an extended track section which was constructed
in the second stage of the track construction work carried
out to extend the track. S8Stations 49, ..., 50 are those
provided in the first stage of the track construction
work, while statioms 51, ..., 52 are those provided in
the second stage of the track construction work. The
transmitter and receiver units 28 to 35 are disposed in
a reiation individually corresponding to the sections 37
to 48 respectively of the information'transmission line
36. (The transmitter and receiver units corresponding
to the sectiomns 39, ..., 40 and 45, ..., 46 of the
information transmission line 36 are not shown.} These
transmitter and receiver units 28 to 35 are installed in
the individual stations nearest thereto or two or more
of them are collectively installed in each of the key
stations of a plurality of stations.

The transmitter and receiver units 28 to 35
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are divided into a plurality of groups (some of which
are not shown), and the information transmission units 24
to 27 are disposed in a relation corresponding individually
to the groups of the transmitter and receiver units 28
to 35. In FIG. 3, the transmitter and receiver units
28 and 29 are connected to the information transmission
unit 24, and the transmitter and receiver units 30 and 31
are comnected to the information transmission unit 25.
The transmitter and receiver units 32 and 33 are connected
to the information transmission unit 26, and the transmit-
ter and receiver units 34 and 35 are connected to the .
information transmission unit 27. |

The information transmission units 24 to 27 are
divided into a plurality of groups, for example, two
groups as shown, and the control-processing units 22 and
23, which may be composed of computers, are disposed in
a relation individually corresponding to the groups of the
information transmission units 24 to 27. The information
transmission units 24 to 25 are connected to the control-~
processing unit 22, and the information transmission
units 26 to 27 are connected to the control-processing
unit 23.

Connected also to the control-processing unit
22 are platform door control units 55 to 56 controlling
the opening and closure of doors disposed at the platform
of the stations in relation to the opening and closure
of the doors of the trains 53 to 54 running along the

corresponding sections of the track, a train detection
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unit 57 detecting the position of the trains 53 to 54,

and an interlocking operation unit 58 controlling the

route of advancing movement of the trains 53 to 54 and
indicating the advancing route status. Connected also to
the control-processing unit 23 are platform door control
units 59 to 60 similar to the platform door control units

55 to 56, a train detection unit 61 similar to the

train detection unit 57, and an interlocking operation

unit 62 similar to interlocking operation unit 58,

The cont;ol-processing units 22 and 23 are
connected to each other and to an administration-processing
unit 21, which may be also composed of a computer, through
an exclusive circuit 63 which is in the form of , for
example, an optical fiber cable or a coaxial cable.

The administration-processing unit 21, control-processing
unit 22 and information transmission units 24 to 25

are collectively installed in a central control center.

The control-processing unit 23 and information transmission
units 26 to 27 are collectively installed in a sub-~
control center. The central control center and sub-
control center may be located in the same place or
separate places.

The administration-processing unit 21, which
is of the high echelon in the hierarchy arrangement,
exchanges information with tﬁe control-processing units
22 and 23 of the lower echelon through the exclusive
circuit 63, to carry out processing for the purpose of

administration. The administration-processing unit 21
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supplied to the control-processing units 22 and 23 the
information including the train service schedule prepared
for the group of the trains 53 to 54, modified schedule
required to deal with, for example, a change of the trans-
portation demand and occurrence of an accident, and inter-
vening or interrupt information for inhibiting departure of
or emergency stopping of a train or trains. The admini-
stration-processing unit 21 functions also to monitor the
status of the train service administration and contzrol
system.

The control-processing unit 22 receives train
status information from the sections 37 to 42 of the
information transmission line 36 through the trans-
mitter and receiver units 28 to 31 and information
transmission units 24 to 25. The control-processing
unit 22 receives also platform door status information

from the platform door control units 55 to 56, trains

position information from the train detection unit 57

and train advancing route status information from the
interlocking operation unit 58. In response to the

train service schedule information and interrupt information
supplied from the administration-processing unit 21, the
control-processing unit 22 generates train control command
information, platform door control command information and
route setting command information with appropriate timing

on the basis of the train status information, platform

door status information, train position information and

train advancing route status information applied thereto.
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FIG. 4 is a block diagram showing the detailed
structure of the control-orocessing unit 22 shown in
FIG. 3. Referring to FIG. 4, the control-processing
unit 22 includes a timer 70, a plurality of memory
parts 71, 72, 73, 74, 75 and 76, a plurality of selector
parts 77, 78 and 79, a plurality of output parts 80, 81
and 82, and a plurality of checking parts 83, 84 and 85.

The timer 70 performs time keeping operation.
The first memory part 71 stores the train operation schedule
information supplied from the administration-processing
unit 21. The second memory part 72 stores the interrupt
information supplied from the administration-processing
unit 21. The third memory part 73 stores the train
position information supplied from the train detection
unit 57. The fourth memory part 74 stores the train
status information supplied from the information transmis-
sion units 24 to 25. The fifth memory part 75 stores
the platform door status information supplied from +the
platform door control units 55 to 56. The sixth memory
part 76 stores the train advancing route status informa-
tion supplied from the interlocking operation unit 58.

The selector 77, 78 and 79 are actuated in
response to the application of the train position
information together with the time information and select
a train control command, a platform door contreol command
and a route setting command respectively depending on the
train service schedule. The first output part 80 supplies

the selected train control command information to the
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information transmission units 24 to 25. The second
output part 81 supplies the selected platform door control
command information to the platform door control units
55 to 56. The third output part 82 supplies the selected
route setting command information to the interlocking
operation unit 58.

The first checking part 83 compares the train
control command information supplied from the firstvoutput'~
part 80 to the information transmission units 24 to 25,
with the train status information supplied to the first
memory part 74 from the information transmission units 24
to 25, and if there is a non-coincidence therebetween,
informs the administration-processing unit 21 of the
presence of non-coincidence or trouble. The second

checking part 84 compares the platform door control com-

mand information supplied from the second output part 81

to the platform door contreol units 55 to 56, with the
platform door.status information supplied to the fifth
memory part 75 from the platform door control units 55

to 56, and, if there is a non-coincidence therebetween,
informs the administration-processing unit 21 of the
presence of non-coincidence or trouble. The third check-
ing part 85 compares the route setting command infdfmation
supplied from the third output part 82 to the interlocking
operation unit 58, with the train advancing route

status information supplied to the sixth memory part 76
from the interlocking operation unit 58, and, if there

is a non-coincidence therebetween, informs the administra-

tion-processing unit 21 of the presence of non-coincidence
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or trouble.

When such a non-coincidence is found as a result
of the check for coﬁparison between the train status infor-
mation and the train control command information, between
the platform door status information and the platform door
control command information and/or between the train advanc-
ing route status information and the route setting command
information, the control-processing unit 22 supplies a
non-coincidence information output indicative of the pre-
sence of the non-coincidence or trouble to the administra-
tion-processing unit 21. Also the control-processing unit
22 supplies the train status information, platform door

status information and train advancing route status

information to the administration-processing unit 21.

The administration-processing unit 21 supplies
the train service schedule information to the control-
processing unit 22 and, when so required, supplies also
manual interrupt informétion by the operator for train
departure inhibition, emergency train stopping, door
opening-closure, etc. with appropriate timing. On the
basis of the train service schedule information and
interrupt information and in response to the train position
information applied together with the time information as
trigger the control-processing unit 22 selects and stores
the required train control command information, platform
door control information and route setting command
information in the respective selectors, and send these

command information at appropriate timing. When a
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predetermined period of time has elapsed or when any one
of the statuses changes after sending of the command
information from the control-processing unit 22, the
specific status information and command information are
checked to be compared with each other. Wwhen the result
of the comparison check proves that there is a non-
coincidence therebetween, the administration-processing
unit 21 at the highest echelen is informed of the presence
of non-coincidence or trouble.

' The other control-processing unit 23 has a
structure similar to that of the control-processing unit
22 and executes functions similar to those of the control-
processing unit 22. Further, the second stage of the
track construction work can be started at any desiréd
time after the first stage of the track construction
work was completed, and it can be made while thevtréins
are running on the first stage track, and the‘second con-
trol-processing unit 23 can be very easily connected to
the administration-processing unit 21 by connectiﬁg the
exclusive circuit 63.

The information transmission units 24 to 27
transmit the command information to the trains 53 to 54
through the transmitter and receiver units 28 to 35 and
the sections 37 to 48 of the information transmisstion
line 36 according to a predetermined information
transmission sequence. Further, the information trans-
mission units 24 to 27 scan the status information of

each of the trains 53 to 54 at intervals of a

Amtrak Exhibit 1024
Page 91 of 149



10

15

20

25

. .e er 4
. .
LIS

_16-
predetermined period of time for detecting any change in
the status of each train. When the result of scanning
proves that a change has occurred in the status of any
one of the trains, the corresponding one of the infor-
mation transmission units 24 to 27 trainsmits the
status information of the specific train to the associated
one of the control-processing units 22 and 23 at the higher
echelon.

The administration-processing unit 21 monitors
the status of the train service administration and
control system on the basis of the train status informa-
tion, platform door status informaticon and trouble
information supplied from the control-processing units
22 and 23 and sends out interrupt information to the cont-
rol-processing units 22 and 23. More precisely, the
administration-processing unit 21 supplies to the
control-processing units 22 and 23 the information
including the train service schedule prepared for the
train group, modified train service schedule required
to deal with, for example, a change of the transporta-
tion demand and occurrence of an accident, and interrupt
information for inhibiting departure of or emergency
stopping of the train or trains, open-close control of
the platform door or doors, etc. The administration-
processing unit 21 functions also to offer various
information indicative of the status of the system to the
operators in the central control center, so that the

operators monitoring the status of the system on the
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control panel can operate the control console as required
to supply to the control-processing units 22 and 23 the
interrupt information for inhibiting departure or
emergency stopping of a train or trains, open-close
control of the platform door or doors, etc.

FIG. 5 is a block diagram of another preferred
embodiment of the present invention. 1In FIG. 5, the
scan reference numerals are used to designate the same
or equivalent parts appearing in FIG. 3. It is to be
noted that, in order to provide redundancy, the admini-
stration-processing unit 21, control-processing units
22 and 23, information transmission units 24 to 27, and
transmitter and receiver units 28 to 35 shown in FIG. 3
are replaced by a dual or duplex configuration of
administration-processing units 2la and 21b, control
processing units 22a, 22b and 23a, 23b, information
transmission units 24a, 24b, ..., 25a, 25b and 26a,
26b, ..., 27a, 27b, and transmitter and receiver units 28a,
28b, 2%a, 2%, ..., 30a, 39b, 3la, 31b and 32a, 32b,
33a, 33b, ..., 34a, 34b, 35a, 35b. It will be seen that
the administration-processing units 2la and 21b; control-
processing units 22a, 22b and 23a, 23b; information
transmission units 24a, 24b, ..., 25a, 25b and 26a, 26b,
...r 27a, 27b; and transmitter and receiver units 28a,
28b, 29a, 29b, ..., 30a, 30b, 3la, 31b and 32a, 32b,
33a, 33b, ..., 34a, 34b, 35a, 35b are provided in dual
or duplex to operate as a dual system or duplex system.

Therefore, the system constructed in this way can
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operate with higher reliability. Although this redundant
arrangement is applied to each of the administration-
processing unit 21, control-processing units 22 and 23,
information transmission units 24 to 27 and transmitter
and receiver units 28 to 35 in FIG. 5, it may be applied
to at least one of them.

It will be understood from the foregoing detailed
description of the present invention that the distribution
of processing functions to the processing units arranged
in a hierarchy can increase the response speed for
processing. Further, because of the arrangement in which
the administration-processing unit, control-processing
unit and information transmission units are collectively
installed in the central control center to collect all
of the information in the central control center, the
operators in the central control center can readily
intervene in the processing by the administration-
processing unit or control-processing unit in the event
of an emergency so that unmanning of the trains ard
stations can be achieved. Further, the system according
to the present invention requires only a single informa-
tion requires only a single information transmission
line compared with the prior art system of the dis-
tributed control type. Therefore, the number of
required units can be decreaéed and the system construc-
tion can be simplified, thereby to make easy the main-
tenance. Furthermore, because of the fact that the

processing functions are so distributed that the
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administration-processing unit participates in the
processing for preparation of the train service schedule
and the control-processing unit participates in the
processing for train service control, an expansion of the
sytem to deal with an extension of the track can be
easily done compared with that in the prior art system of

the centralized control type.
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CLAIMS
1. A train service administration and control system
including means for exchanging information including
status information indicative of the operating status of
a plurality of trains (53, ..., 54) running on the
track, and command information controlling the operation
of the train through an information transmission line (36)
divided into a plurality of sectiomns (37, 38, ..., 41, 42)
of a predetermined length extending along the entire length
of the track thereby controlling the train operation accord-
ing to a train service schedule, characterized in that

a plurality of transmitter and receiver units
(28, 29, ..., 30, 31) connected individually to said
sections of said information transmission line, at least
one information transmission unit (24, ..., 25)'to be
connected to at least one of said transmitter and receiver
units, at least one control-processing unit (22) to be
connected to said information transmission unit, and a
single administration-processing unit {21) to be connected
to said at least one control-processing unit, are
connected to form a hierachy structure in this order with
said administration-processing unit at the top echelon.
2. A train service administration and control systm
as claimed in claim 1, characterized in that said
administration-processing unit (21) and said control-
processing unit (22) are connected to each other by an
exclusive circuit (63).

3. A train service administration and control
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system as claimed in claim 1 or 2, characterized in
that at least one of said administration-processing
unit (21), said control-processing unit (22), said
information transmission unit (24, ..., 25) and the
group of said plural transmitter and receive units (28,
29, ..., 30, 31) is further redundantly added to provide
a multiplex system.
4, A train service administration and control systm,
as claimed in claim 1, 2 or 3, characterized in that,

there are further provided a plurality of
information transmission line sections (43, 44, ..., 47,
48) of a predetermined length extending along an extension
of séid track, a plurality of transmitter and receiver
units (32, 33, ..., 34, 35) connected individually to
said information transmission line sections, at least
one information transmission unit (26, ..., 27) to be
connected to at least one of said transmitter and
receliver units, and at least one control-processing
unit (23) to said information transmission unit, all of
"said units being disposed in a hierarchy in the above
order, with said control-processing unit (23) being con-
nected to said administration-processing unit (21) of
the highest order in the hierarchy arrangement.
5. A method for train service administration and
control by a train service administration and control
system as claimed in claim 1, 2, 3 or 4, characterized

in that at least one control-processing unit (22) is

connected to a single administration-processing unit
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(21), train service schedule information from said

administration~processing unit is supplied to said

control-processing unit, and the service of trains

(53, ..., 54) existing within the governing range of said

control-processing unit is controlled by the function of

said control-processing unit.
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Title
TOOLS FOR RAILWAY TRAFFIC CONTROL
Preliminary Class
246
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Title:TOOLS FOR RAILWAY TRAFFIC CONTROL

Publication No.US-2015-0108284-A1
Publication Date:04/23/2015

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

23432 7590 03/03/2016
COOPER & DUNHAM, LLP
30 Rockefeller Plaza
20th Floor

NEW YORK, NY 10112

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/519,727 10/21/2014 Ross Pirtle 7552/85663 7580
TITLE OF INVENTION: TOOLS FOR RAILWAY TRAFFIC CONTROL
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 06/03/2016
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
SMITH, JASON C 3617 246-003000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

OMB 0651-0033  U.S. Patent and Trademark Office; U.S. pehaagGell & 06 ce



UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/519,727 10/21/2014 Ross Pirtle 7552/85663 7580
| EXAMINER |
23432 7590 03/03/2016
COOPER & DUNHAM, LLP SMITH, JASON C
30 Rockefeller Plaza
20th Floor | ART UNIT PAPERNUMBER |
NEW YORK, NY 10112 3617

DATE MAILED: 03/03/2016

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation ofAgwm trakeHadeibit 1024

Page 115 of 149



Application No. Applicant(s)
14/519,727 PIRTLE, ROSS
: I H i i AlA (First Inventor to
Notice of Allowability E/’;g'g;\?g SMITH Q;;J"“ File) Status
Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 10/21/2014.
OaAa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-19. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitpvww. usnlo.govipatents/init_evenis/pph/index.jsn or send an inquiry to PPHfeedback@uspio.gov .

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. X Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. { Information Disclosure Statements (PTO/SB/08), 6. ] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 10/22/2014

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/JASON C SMITH/
Primary Examiner, Art Unit 3617

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20160223
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Application/Control Number: 14/519,727 Page 2
Art Unit: 3617

1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

REASONS FOR ALLOWANCE
2. The following is an examiner’s statement of reasons for allowance: the block
placing part to place a block on one or more specified track sections to permit a railway
field worker to enter the track sections while blocking railway traffic to said track
sections; a code generation part to generate a removal code, retrieve the electronic
contact address of the railway field worker from the rail personnel contact database, and
transmit the removal code to the electronic contact address of the railway field worker;
and a block removal part to remove only upon entry of the removal code, the block
placed by the block placing part on said one or more track sections, is seen as an
unobvious improvement over the art of record.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JASON C. SMITH whose telephone number is
(571)270-5225. The examiner can normally be reached on M- F, 7:30 AM - 5:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Joseph Morano can be reached on (571) 272-6684. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.

Amtrak Exhibit 1024
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Application/Control Number: 14/519,727 Page 3
Art Unit: 3617

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/JASON C SMITH/
Primary Examiner, Art Unit 3617

Amtrak Exhibit 1024
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Notice of References Cited

14/519,727

Application/Control No.

Applicant(s)/Patent Under
Reexamination

PIRTLE, ROSS
Examiner Art Unit
Page 1 of 3
JASON C. SMITH 3617

U.S. PATENT DOCUMENTS

o e Gode | MMpeyY Name CPC Classification US Classification
A | US-5,390,880 A 02-1995 Fukawa; Tatsuya B61L27/0027 246/167R
B | US-5,727,758 A 03-1998 Penza; George Gregory B61L23/06 246/124
c | US-5,924,653 A 07-1999 Pedersen; Heine Ewi B61L3/121 246/14
D | US-6,113,037 A 09-2000 Pace; Joseph A. B61L23/06 246/124
E | US-6,145,792 A 11-2000 Penza; George Gregory B61L23/06 246/122R
F | US-2007/0055743 A1 03-2007 Pirtle; Ross Murray H04L63/08 709/217
G | US-2007/0176054 A1 08-2007 Mally; Alain B61L23/06 246/15
H | US-7,624,952 B1 12-2009 Bartek; Peter M. B61L23/06 246/124
| US-2011/0006912 A1 01-2011 Sheardown; Keith Burton B61L23/06 340/901
J | US-2011/0037619 A1 02-2011 Ginsberg; Matthew L. G08G1/095 340/910
K | US-2011/0238242 A1 09-2011 NICHTER; KEVIN CHRISTOPHER B61L27/0005 701/19
L | US-2011/0226910 A1 09-2011 Bock; Ulrich B61L23/06 246/167A
M | US-2011/0278401 A1 11-2011 Sheardown; Keith Burton B61L23/06 246/167A
FOREIGN PATENT DOCUMENTS
cOuntBaﬂﬁiﬁtm'\észg Code MMEiit\((aYY Country Name CPC Classification

N

O

P

Q

R

S

T

NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

U

\

w

X

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

Notice of References Cited

Part of Paper No. 20160223
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 14/519,727 PIRTLE, ROSS
Notice of References Cited . .
Examiner Art Unit
JASON C. SMITH 3617 Page 20f3
U.S. PATENT DOCUMENTS
ot e Gode | MMgeyy Name CPC Classificaion | US Classification
A | US-8,061,662 B1 11-2011 Bartek; Peter M. B61L3/04 246/203D
B | US-2011/0313596 A1 12-2011 Ecton; Mark B61L3/127 701/2
c | US-2012/0176217 A1 07-2012 TAMARIBUCHI; Hiroyuki B61L23/06 340/5.7
D | US-2013/0135109 A1 05-2013 Sharon; Hamolsky Lee G08B21/02 340/576
E | US-2013/0166114 A1 06-2013 Baines; Stephen B61L23/06 701/20
F | US-2013/0168503 A1 07-2013 Cooper; Jared Klineman B61L15/0027 246/167R
G | US-2013/0187010 A1 07-2013 KIM; Jae Wook B61L3/221 246/33
H | US-8,478,463 B2 07-2013 Knott; Jeffrey G. B61L3/221 246/167R
I US-2013/0201316 A1 08-2013 BINDER; Yehuda Ho4L67/12 348/77
J | US-2013/0234774 A1l 09-2013 Huang; Lei HO3L5/00 327/333
K | US-2013/0304286 A1 11-2013 Ehrler; Eric B61L23/06 701/19
L | US-2014/0104081 A1 04-2014 Cross; Brad G08G9/00 340/989
M | US-2014/0346286 A1 11-2014 Tonguz; Ozan K. B61L15/0027 246/182R
OREIGN PATENT DOCUMENTS
Countsaﬂz%:tm’\ézrggg Code MMIZ??(t\((aYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20160223
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 14/519,727 PIRTLE, ROSS
Notice of References Cited . .
Examiner Art Unit
JASON C. SMITH 3617 Page 3of3
U.S. PATENT DOCUMENTS
* o e Gode | MMpeyY Name CPC Classificaion | US Classification
* A | US-2015/0108284 A1 04-2015 Pirtle; Ross B61L27/00 246/4
* B | US-2015/0367873 A1 12-2015 IBENDORF; HENDRIK F16P3/147 246/167R
* c | US-2016/0035507 A1 02-2016 BRABAND; JENS B61L23/06 307/326
D | US-
E | US-
F | US-
G | US-
H | US-
I | US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Countsaﬂz%:tm’\ézrggg Code MMIZ??(t\((aYY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20160223
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Receipt date:

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /JC8/

10/22/2014 145198727 — GAU: 3617

Dkt. 7552/85663
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Application of: Ross PIRTLE
Application No.: 14/519,727
Filing Date: October 21, 2014
For: TOOLS FOR RAILWAY TRAFFIC CONTROL

Confirmation No.: 7580

This correspondence is being filed elecoonically with the U8, Patent 16 Rockefeller Center 20&31 Flaor
aned Trademuark Office via EFS-Web. :
New York, New York 10112

g sfi F (7(:7{@&‘&’* 97 ﬁéﬁ‘}i Tel.: (212) 278-0400

Smith Piyarian C/ T Dare

Commissioner for Patents
P.0. Box 1450
Alexandra, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT
Sir

In order to ensure compliance with the applicant's duty of disclosure under 37 C.F.R.
§1.56 and §1.97(a)-(d), Applicant hereby submits this Information Disclosure Statement.

This Information Disclosure Statement is being filed pursuant to 37 CF.R. § 1.97(b}{(1),
within three months after the October 21, 2014 filing date of this application.

It is respectfully requested that the information cited in the annexed Form PTO-1449 be
considered by the Examiner in connection with the above-identified patent application, and that
such art be made of record in said application.

Pursuant to 37 C.F.R. §1.98, copies are submitted herewith for only references listed on
the annexed Form PTO-1449 that are not a U.S. patent or U.S. patent application publication.

The Patent Office i1s hereby authorized to charge any fees that are required for

consideration of this Information Disclosure Statement, and to credit any overpayment, to our
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Raceipt date: 10/22/2014 14519727 —- GaU: 3617

Ross PIRTLE, Application No. 14/519,727 Dkt. 7552/85663
Page 2

Deposit Account No. 03-3125,

Respectfully submitted,

1<
< 4 8
PAUL TENG, Reg. No440,837

N

Attorney for Applicant
COOPER & DUNHAM LLP
30 Rockefeller Center, 20™ Floor
New York, New York 10112

Tel. (212) 278-0400
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Receipt date: 10/22/2014 14518727 ~ GAU: 3617

‘ ] }
Submitted by: @Q@ Sheet | of 2
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Reg. No. 40,837

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

AMENDMENT UNDER 37 C.F.R. §1.312

Sir:

This Amendment is submitted pursuant to 37 C.F.R. §1.312 in order to amend the
specification. Payment of the issue fee has not yet been submitted.

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 6 of this paper.
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Amendments to the Specification

Please amend the paragraph at page 6, line 22, through page 8, line 12, in the following
manner:

In another aspect, the adaptation includes a block removal user interface to permit
a user to enter the removal code to cause the block removal part to remove the block on
said one or more track sections. Such block removal user interface may be provided in
any of various ways. For example, the block removal user interface may be provided
within a mobile application or web page through which the railway field worker can enter
the removal code manually or orally (i.e. including a voice or speech interface part). As
another example, the removal code may be embedded in a link in a message transmitted
by email or messaging to the electronic contact address of the railway field worker, and
the railway field worker can simply cause the removal code to be entered by activating
the link in the message received by the railway field worker. In another example, the
block removal user interface may be previde provided on the same user terminal on
which the block placing part is disposed. Further, a voice or speech interface part may be
disposed on the system-side to process a voice message (such as received via a telephone
call from the railway field worker), extract the removal code from the voice message, and
enter the block removal code. In each instance, the block of railway traffic to the
specified track sections remains in place in the centralized railway control system until
the entry of the removal code through the block removal user interface. Further, entry of
the removal code may also require entry of identification of the user entering the removal
code, and removal of the block may also require not only the removal code but also
confirmation that the user entering the removal code is authorized to remove the block.
The block removal user interface may further require, in addition to entry of the removal
code, the user to specify that confirmation that the track sections have been cleared has
been obtained from the railway field worker associated with the block, before the block
removal user interface permits the removal code to be transmitted to the block removal

part.
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Please amend the paragraph at page 11, lines 10-19, in the following manner:

The drawings show examples of implementations of the subject matter of this
patent disclosure in several computing environments. However, it should be understood
that the subject matter of this disclosure can be utilized by any computing device
including but not limited to PDAs, cell phones, personal, notebook and workstation
computers, kiosks, other information terminals, WIC (or another) pager, etc. In addition,
the subject matter of this disclosure might be provided as services in a modular fashion

by other devices connected by a communication network.

Please amend the paragraph at page 12, lines 3-13, in the following manner:

Fig. 1A [[show]] shows schematically an exemplary embodiment in which a

system 100A includes a railway traffic control terminal 105, [[a]] rail personnel data
104 and a terminal 103, each connected to the network 102. Fig. 1B shows schematically
another exemplary embodiment, in which rail personnel contact data 104 is accessed
directly by the railway traffic control apparatus 105. While only one terminal is
connected to the network 102 in the example shown in Fig. 1A as well as in the example
shown in Fig. 1B, it should be appreciated that the network environment can have an

arbitrary number of devices (of various [[type]] types).

Please amend the paragraph at page 13, lines 9-17, in the following manner:

The rail personnel 104 is a database that can be either connected to or inside the
railway traffic control terminal 105. The rail personnel contact data 104 stores
information regarding the maintenance workers used for traveling, inspecting and
working on blocked rails. For example, the information stored can include [[be]] name

of the maintenance worker, primary contact, secondary contact, previous assignment,
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current assignment, etc. as shown via user interface display in Fig. 11.

Please amend the paragraphs at page 15, lines 1-13, in the following manner:

The code generator 101B is configured to produce a removal or release code, such

as a randem cipher which is random, pseudo-random, secret, etc., and stored on the

terminal. A new random cipher may be generated for each instance of traffic blocking.

This -randem-eipher removal or release code is then sent to another terminal belonging

to the railway personnel who are scheduled to travel, inspect or work on the specific rails
being blocked.

The block remover 101C is programmed to remove the previous block, or
plurality of blocks set by the block placer 101 A. The block remover 101C is dependent
on the code produced by the code generator 101B. As described in detail below, a block

cannot be removed [[with]] without the input of the removal or release code.

Please amend the paragraph bridging pages 23 and 24, in the following manner:

Fig. 10 shows an exemplary illustration of a message sent by the railway traffic
control terminal 105 to a terminal 103 belongingte at a corresponding address of a
maintenance worker assigned to work on a blocked track. The message is meant to
deliver the release code to the maintenance worker assi gned to work on a blocked track.
In addition to relaying the code, the message may include, but not limited to, information
regarding the section of track that is being blocked, the date and time that the track was
blocked, who initiated the track block, and [[also]] links to quickly respond to the
message. By selecting one of the links embedded in the message, the terminal 103 sends
the release code to the railway traffic control terminal 105. The code can be transmitted
through, but not limited to, text message, e-mail or voice message. In the present
embodiment being illustrated, the terminal 103 is depicted as a mobile phone. The

terminal 103 could be any communication device such as, but not limited to, mobile
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phone or smartphone, tablet, WIC (or another) pager, PDA, etc.

Please amend the paragraphs at page 27, line 14, through page 28, line 22, in the following
manner:

Fig. 13 describes a method for removing a block placed on a section of track. In
S1301, the railway traffic controller selects an existing block by using either the network
rail map, shown in Fig. 5, the remove tool, shown in Figs. 6, 8 and 9, or the summary
table, shown in Fig. 7. The remove button is disabled without the input of the secret code
from either the maintenance worker [[of]] or the railway traffic control terminal 105
(S1302). In S1304 [[S1303]], the railway traffic control terminal 105 checks if thereisa
maintenance worker that is eligible to transmit the random secret code. If there is an
eligible maintenance worker available (S1304, YES), the maintenance worker transmits
the random secret code to the railway traffic control center 105 (S1305 [[S13043]]). If
there is no maintenance worker available to transmit the random secret code (S1304,
NO), the code can be retrieved from the train traffic control terminal 105 by the train
traffic controller (S1306 [[S1305]]).

Once the secret code is received, the secret code may be input to the designated
field in S1308 [[S1306]]. The railway traffic control terminal 105 checks the secret code
with the code saved in its memory in S1309 [[S1307]]. If the code is incorrect (S1309,
NO), the railway traffic control terminal 105 will prompt the user to input the code again
(S1308). If the code is correct (S1309, YES), the railway traffic control terminal will
prompt the user to enter information into any remaining fields in S1310 [[81308]]. In
S1311 [[S1309]], the railway traffic control terminal 105 checks that all information
input into all fields is correct and that all fields are filled in. After this check is performed
by the railway traffic control terminal 105, the remove button is enabled on the form
S1312 [[(S1310)]] and the railway traffic controller may remove the block on the

corresponding track section.

Amtrak Exhibit 1024
Page 137 of 149



Ross Pirtle, Appl’n No. 14/519,727 Dkt. 7552/85663
Page 6

REMARKS
By this Amendment, the specification has been amended to address various formal issues.
Applicant submits that such amendment does not introduce new matter and does not

substantially change the application. Accordingly, Applicant respectfully requests entry of the

amendment.

Respectfully submitted,

Paul Teng, Reg. No) 40,837
Attorney for Applicant
COOPER & DUNHAM LLP
30 Rockefeller Plaza, 20" Floor
New York, New York 10112
Tel.: (212) 278-0400
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recordation as set forth in 37 CFK 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE ~ (B)RESIDENCE: (CITY and STATE OR COUNTRY)
RAILWARE, INC. Hauppauge, New York

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual Corporation or other private group entity (1 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
Publication Fee (No small entity discount permitted) J Payment by credit card. Form PTO-2038 is attached.
&) Advance Order - # of Copies (3) (X The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 03-31%5 (enclose an extrd copy of this form).

5. Change in Entity Status (from status indicated above)

J Applicant certifying micro entity status. Sce 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (sce forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

d Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed.dn-accordance wish 37 CFR 1.3 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

June 3, 2016

Authorized Signature 4 A Date

Typed or printed name Paul Ten‘q)‘ Registration No. 40,837
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Dkt. 7552/85663

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Ross Pirtle

Application No.: 14/519,727 Art Unit: 3617

Filing Date: October 21, 2014 Examiner: Jason Smith

For: TOOLS FOR RAILWAY TRAFFIC CONTROL

Confirmation No.: 7580 Class-Subclass: 246-003000
Issue Fee Due Date: June 3, 2016

Mail Stop Issue Fee

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

APPLICANT'S COMMENTS ON
EXAMINER'S STATEMENT OF REASONS FOR ALLOWANCE

Sir:

Applicant appreciates the Examiner's Statement of the Reasons for Allowance attached to the
Notice of Allowability dated March 3, 2016 and submits that the allowed claims recite subject matter
which further supports patentability for reasons in addition to those identified in the Reasons for
Allowance.

Respectfully submitted,

This correspondence is being transmitted by facsimile transmission
and/or EFSE)Web to the U.S.gPtatent a:d Tra);lemark Offt'xrce. ’ PAUL TENG’ Reg@407837
Attorney for Applicant
June 3, 2016 COOPER & DUNHAM LLP
2 M A 30 Rockefeller Plaza, 20™ Floor
Paul Ten. Date
Pl Teng  ovn () ¢ New York, New York 10112
~ Tel.: (212) 278-0400
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Electronic Acknowledgement Receipt

EFS ID: 25961625
Application Number: 14519727
International Application Number:
Confirmation Number: 7580

Title of Invention:

TOOLS FOR RAILWAY TRAFFIC CONTROL

First Named Inventor/Applicant Name: Ross Pirtle
Customer Number: 23432
Filer: Paul Teng
Filer Authorized By:
Attorney Docket Number: 7552/85663
Receipt Date: 03-JUN-2016
Filing Date: 21-0CT-2014

Time Stamp: 12:36:02

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
115276
1 Issue Fee Payment (PTO-85B) 85663--IssueFee.PDF no 2
f667ad989147edad 3efal 5d7a91eebas2as

65611

Warnings:

Information:
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Total Files Size (in bytes)# 115276

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PART B - FEE(S) TRANSMITTAL

and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required%. Blocks 1 through S should be completed where
apé:)ropnatc. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unltt;ss corrtgcted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Nute: Use Block L for upy chunge of address) apers. Each additional paper, such as an assignmem or formal drawing, must
Eave its own certificate of mailing or transmission.

Cettificate of Mailing or Transmission

23432 7590 03/03/2016 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
COOPER & DUNHAM, LLP States Postal S)érvice with su&‘ icient postage for first clgss mail in an envelo
30 Rockefeller Plaz addressed to the Mail Stop ISSUE FEE™ address above, or being facsimile
Ju Rockeleller Flaza transmitted o the USPTO (371) 2732885, on the date indicated below.
20th Floor -
NEW YORK, NY 10112 (Depesitor’s name)
g6/66/0816 CCHAUZ 8000824 833125 14519727 (Sigraure)
(Daie)
81 FC:1561 968,98 DR
#2 FC:8881 9.808 DA
I APPLICATION NO. l FILING DATE | FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. l
14/519,727 10/21/2014 Ross Pirtle 7552/85663 7580
TITLE OF INVENTION: TOOLS FOR RAILWAY TRAFFIC CONTROL
I APPLN. TYPE ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE ] PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE j
nonprovisional UNDISCOUNTED $960 30 S0 3960 " 06/0312016
[ EXAMINER ART UNIT [ CLASS-SUBCLASS ]
SMITH, JASON C 3617 246-003000
(l:'EEl:{h?flsgseS()).r correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list | COOPER & DUNHAM LLP

(1) The names of up to 3 registered patent attorneys
() Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2

{1 “Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA 1O BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE _ (B) RESIDENCE: (CITY and STATE OR COUNTRY)
RAILWARE, INC. Hauppauge, New York

Please check the appropriate assignee category or categories (will nat be printed on the patent) : O individual Corporation or other private group entity 0 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply ‘any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
Publication Fee (No small entity discount permitted) ] Payment by credit card. Form PTO-2038 is attached.
Advance Order - # of Copies (3) & The director is hereby authorized to charge the re; uié fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number 63-§1 3 (enclose an extra copy of this form).

5. Change in Eotity Status (from status indicated above)

3 Applicant certifying micro entity status. Sce 37 CFR 1.29 I}IQT& Absent a valid certification of Micro Entity Status (sce forms PTO/SB/15SA and 15B), issuc
ee payment in the micro entity amount will not be accepted at the risk of application abandonment.
. Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
Q Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.
NOTE: This form must be signed-in-accogdance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requircments and certifications.
Authorized Signature Date June 3, 2016
"I'yped or printed name Paul Tel’fﬁ Registration No. 40,837
N
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O¥ TO ENTER: /JCS8/

Dkt. 7552/85663

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application of: Ross Pirtle

Application No.: 14/519,727 Art Unit: 3617

Filing Date: October 21, 2014 Examiner: Jason Smith

For: TOOLS FOR RAILWAY TRAFFIC CONTROL

Confirmation No.: 7580 Class-Subclass: 246-003000

Issue Fee Due Date: June 3, 2016

This correspondence is being transmitted by facsimile transmission th
and/or EFS-Web to the U.S. Patent and Trademark Office. 30 Rockefeller Plaza’ 20" Floor

New York, New York 10112
m@ May 31, 2016 Tel.: (212) 278-0400

Paul‘Teng ” O\ Date
Reg. No. 40,837

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

AMENDMENT UNDER 37 C.F.R. §1.312

Sir:

This Amendment is submitted pursuant to 37 C.F.R. §1.312 in order to amend the
specification. Payment of the issue fee has not yet been submitted.

Amendments to the Specification begin on page 2 of this paper.

Remarks begin on page 6 of this paper.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
14/519,727 10/21/2014 Ross Pirtle 7552/85663 7580
23432 7590 06/08/2016

EXAMINER
COOPER & DUNHAM, LLP |
30 Rockefeller Plaza SMITH, JASON C
20th Floor
NEW YORK, NY 10112 | ART UNIT | PAPER NUMBER
3617
| MAIL DATE | DELIVERY MODE
06/08/2016 PAPER

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

The time period for reply, if any, is set in the attached communication.
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Response to Rule 312 Communication

Application No.

Applicant(s)

14/519,727 PIRTLE, ROSS
Examiner Art Unit
JASON C. SMITH 3617

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

1. [X] The amendment filed on 37 May 2016 under 37 CFR 1.312 has been considered, and has been:

a)[J entered.

b) X entered as directed to matters of form not affecting the scope of the invention.

c)[J disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) and

the required fee to withdraw the application from issue.

d) [] disapproved. See explanation below.

e) [ entered in part. See explanation below.

/JASON C SMITH/
Primary Examiner, Art Unit 3617

U.S. Patent and Trademark Office

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication

Part of Paper No. 20160602
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/519,727 08/02/2016 9403545 7552/85663 7580
23432 7590 07/13/2016
COOPER & DUNHAM, LLP
30 Rockefeller Plaza
20th Floor

NEW YORK, NY 10112

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 64 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Ross Pirtle, Commack, NY;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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