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High Level Platform Trapdoor With Built in Moving Slide for

Railway Platform Gap Bridging

Priority Claim

[001] This application claims priority to U.S. Provisional Patent Application No.
61/576,682, filed December 16, 201 1. The entire disclosure of the foregoing

application is hereby incorporated herein by reference.

Field of the invention

[002] The present invention relates to the field of rail cars and in particular relates
to the field of trapdoor mechanisms for allowing egress between a rail car and

the platform at a rail station.

Background

[003] Train stations typically have either a ground level platform or a raised
platform. At a raised platform, the platform is the same height as the
passenger level of the rail car so the passengers can simply step onto the rail
car from the platform. However, at a ground level platform, the passengers

must climb steps from the platform to the passenger level to board the rail car.

[004] Although elevated platforms are generally more accessible for individuals
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with a handicap, elevated platforms still have a gap of up to 15" that creates
difficulties for those with limited mobility. Additionally, the gap provides a

tripping hazard that frequently leads to slip and fall injuries.

[005] To limit these problems rail system have implemented procedures to
provide special assistance for passengers in wheelchairs. For wheelchair
passengers some transit authorities use movable ramps that are stored in
locked cabinets on the platform. A conductor has to unlock the security
cabinet, fetch the device for use, and return it after use. This can cause vehicle
schedule delays. For walking passenger safety from slip and fall accidents,
some transit authorities have installed movable platforms at selected positions
along the station platform that extend to the train car and provide a walking
surface. This solution requires that the vehicle doors are registered to the
position of the movable platforms when the train stops, which presents an
operational challenge. Also, these movable platforms are hydraulically
operated with large forces involved that can themselves cause injury if a

passenger gets between the moveable platform and the train.

Summary of the Invention

[006] In light of the foregoing problems, the present invention provides a system
for bridging the gap between a rail car and a platform. The system comprises
a trapdoor assembly for a railcar having a deck and a flight of steps extending

down from the deck. The assembly includes a top plate providing an upper
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surface for passengers to walk upon and an extendible slide operable between
a first position in which the slide is retracted and a second position in which the
slide projects outwardly from the top plate to provide a bridge for passengers to
walk upon. The top plate is pivotable between an upright position and a
horizontal position. A drive mechanism drives the slide from the first position to
the second position. The system further includes a sensor for detecting a
characteristic indicative of the slide being in the second position and a
controller for controlling operation of the drive mechanism in response to the

Sensor.

Description of the Drawings

[007] The foregoing summary and the following detailed description of the
preferred embodiments of the present invention will be best understood when

read in conjunction with the appended drawings, in which:

[008] Fig. 1is a side view partially in section of a trapdoor assembly having an

extendible platform mounted on a railcar.

[009] Fig. 2 is a plan view of the trapdoor assembly illustrated in Fig. 1.

[010] Fig. 3 is a side view partially in section of the trapdoor assembly illustrated

in Fig. 1 with the extendible platform in a retracted position.

[01 1] Fig. 4 is a plan view of the trapdoor illustrated in Fig. 3.
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[012] Fig. 5 is a front view of the trapdoor assembly illustrated in Fig. 1 pivoted

into an open position.

[013] Fig. 6 is a side view partially in section of the trapdoor assembly illustrated

in Fig. 5.

[014] Fig. 7 is a diagrammatic interconnect drawing illustrating various electrical

connections.

Detailed Description of the Invention

[015] Referring now to the figures, a trapdoor assembly for a railcar 15 is
designated 20. The assembly 20 is designed to allow passenger egress
between the railcar 15 and a station platform at both ground level platforms
and elevated platforms at rail stations. At a ground level platform 5,
passengers climb or descend a flight of steps 17 between the passenger level
of the railcar and the platform as shown in Fig. 6. At an elevated platform 10,
the platform is elevated up to the height of the passenger level of the railcar
15, so the stairs 17 are unnecessary for egress between the train and the

platform, as shown in Fig. 1.

[016] To allow egress between the railcar and both group level and elevated
stations, the trapdoor assembly 20 is pivotable between an up position and a
down position. At a ground level platform, the trapdoor assembly 20 is pivoted

upwardly, allowing egress via the stairs on the railcar 15. At an elevated
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platform, the trapdoor assembly 20 is pivoted downwardly to cover the stairs
and allow egress by walking on the trapdoor assembly. Additionally, at an
elevated platform, an extendible platform 60 extends from the trapdoor
assembly 20 to bridge the gap between the railcar 15 and the elevated

platform 10.

[017] Referring now to Figs. 1-2, the trapdoor assembly 20 comprises a pivotable
trapdoor 20, the extendible platform 60 and a drive mechanism 40 for driving
the extendible platform between an extended position and a retracted position.
The pivotable platform 30 is pivotable about a pivot mechanism 35, so that the
trapdoor and attached extendible platform can be pivoted between an up
position and a down position. A controller 80 (Fig. 7) controls operation of the

drive mechanism 40 in response to one or more Sensors.

[018] The trapdoor 30 provides a platform for covering the stairs 17 when the
railcar 15 is at an elevated platform. The trapdoor 30 may be any of a variety
of configurations, including a generally flat plate formed of material having
sufficient rigidity to support the weight of passengers when the passengers
walk on the trapdoor. In the present instance, the trapdoor 30 comprises a
box-shaped frame having a top face 31 and a bottom face 33 connected by
sides 32. The top and bottom faces 31, 33 are generally flat planar faces
formed of rigid material, such as steel or aluminum, so that the trapdoor has
sufficient rigidity to support the weight of passengers. However, it should be

understood that the top and bottom faces can be formed of other materials,
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such as plastic or composite materials. The top face 31 provides an upper
surface on which passengers walk when the assembly 20 is pivoted into the
down position. Accordingly, in the present instance, the top face 31 comprises
a textured surface to impede slippage. For instance, the top face 31 may be

formed of an anti-slip metal plate, commonly referred to as diamond plate.

[019] The bottom face 33 is substantially parallel to the top face 31. The sides 32
connected the top face 31 with the bottom face to provide a rigid box frame.
The top face 31 projects outwardly beyond the sides 32 forming a lip. As
shown in Figs. 3 and 6, the lip engages a rim 19 at the top of the stairs that
supports the rim of the trap door when the trapdoor is pivoted into the down
position. The lip also acts as a stop limiting the displacement of the trapdoor
when the trapdoor is pivoted down. A back 34 encloses the rearward side of
the box frame, while the forward end of the box frame remains open. In this
way, the box frame forms a rigid box having a pocket for housing the

extendible platform 60 and the drive mechanism 40.

[020] As noted above, the trapdoor 30 provides a platform for covering the stairs
17 when the railcar 15 is at an elevated platform. When the railcar is at a
ground level platform, the trapdoor is pivoted out of the way so that passengers
can use the steps 17 on the train to climb onto the train or to descend to the
platform. Accordingly, a pivot mechanism 35 allows the trap door to pivot
between the up position illustrated in Figs. 1-2 and the down position illustrated

in Figs. 5-6.
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[021] The pivot mechanism comprises a pair of mounting arms 36 for rigidly
connecting the trapdoor assembly 20 to the railcar 15. For instance, the
mounting arms 36 may include a plurality of holes for bolting the mounting
arms to the body or frame of the railcar 15. Alternatively, the mounting arms
36 may be welded or otherwise permanently affixed to the body or frame of the
rail car. In the present instance, the mounting arms are formed of a strong

rigid material, such as steel or other metal.

[022] A pivot rod 38 extends between the mounting arms 36 as shown in Figs. 2
and 4. The pivot rod 38 is connected with the trapdoor 30 so that the trap door
is pivotable about the pivot rod. Accordingly, the pivot rod 38 may be journaled
within the mounting arms and rigidly connected with the trapdoor.

Alternatively, the pivot rod 38 may be rigidly connected with the mounting arms
36 and rotatably connected with the trapdoor 30 so that the trapdoor rotates
relative to the pivot rod. A further option would be to use two hinged pins to
provide a pivoting connection between the trapdoor and the railcar.
Additionally, the pivot mechanism 35 may include a lift element to lift the
trapdoor from the down position to the up position. For instance, the pivot
mechanism may include a biasing element, such as a torsion spring operable
to provide a biasing force that rotates the trapdoor toward the up position.
Accordingly, in the present instance, the trapdoor 35 comprises a releasable
locking mechanism, such as a latch, that cooperates with a mating locking
mechanism on the railcar to releasably lock the trapdoor in the down position.

Similarly, the trapdoor comprises a releasable locking mechanism that
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cooperates with a mating locking mechanism on the railcar to releasably lock
the trapdoor in the up position. The locking mechanism on the trapdoor can be
formed so that the same mechanism can be used to lock the trap door in the
up and down positions. Alternatively, the trapdoor may include a first locking
mechanism for locking the trapdoor in the up position and a second locking

mechanism for locking the trapdoor in the down position.

[023] As discussed above, the assembly 20 includes an extendible platform 60
designed to extend outwardly from the trapdoor 30 to bridge the gap between
the railcar 15 and the station platform when the railcar is stopped at an
elevated platform 10, as shown in Figs. 1-2. The extendible platform 60 may
be any of a variety of shapes, including a foldable or hinged platform.
However, in the present instance, the platform is a rigid generally planar
platform that nests within the pocket in the trapdoor 30. Referring to Figs. 1-2,
the extendible platform 60 comprises a top surface 62 that is substantially
planar. Additionally, like the top face 31 of the trapdoor 30, the top surface 62
of the extendible platform 60 is formed of a rigid material having an anti-slip
surface. For instance, in the present instance, the top surface 62 of the

extendible platform is formed of metal diamond plate.

[024] The extendible platform 60 also comprises a substantially planar bottom
surface 63 that is generally parallel to the top surface 62. Front wall 68, rear
wall 65 and sidewalls connect the top and bottom surfaces 62, 63 forming a

closed rigid box frame having sufficient rigidity to support the weight of
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passengers. Additionally, as discussed below, in the extended position, the
extendible platform projects outwardly from the trapdoor 30 and the outer edge
of the extendible platform may not be supported. In this way, as shown in Fig.
1, the extendible platform forms a cantilever beam. Accordingly, the extendible
platform 60 is formed of material to support the weight of passengers under

cantilever beam loading conditions.

[025] The extendible platform 60 is driven between the extended position and
retracted position by the drive mechanism 40. Any of a variety of drive
mechanisms can be utilized to drive the extendible platform 60, including, but
not limited to hydraulic, pneumatic, solenoid or motor driven sliding drive arms
and belts, cables, chains or wheels driven by a motor. However, in the present
instance, the drive mechanism comprises a threaded drive screw 44 driven by
a motor 42. The drive screw 44 threadedly engages a threaded insert 66
rigidly connected with the extendible platform. Specifically, the threaded insert
66 is an internally threaded collar connected with and extending through the
rear wall 65 of the extendible platform 60. As shown in Figs. 1-6, the drive
screw 44 extends from the drive motor 42 through the threaded insert 66 and

into the interior of the extendible platform 60.

[026] Driving the motor in a first direction rotates the drive screw 44 in the first
direction, which thereby drives the extendible platform 60 forwardly. In this
way, driving the motor in the first direction drives the platform 60 from the

retracted position shown in Figs. 3-4 toward the extended position shown in
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Figs. 1-2. Rotating the motor in a second direction drives the drives screw 44
in the reverse direction, thereby driving the platform 60 in a rearward direction.
In this way, driving the motor in the second direction drives the platform 60
from the extended position shown in Figs. 1-2 toward the retracted position

shown in Figs. 3-4 in which the platform 60 is nested within the trapdoor 30.

[027] In the present instance, the assembly 20 further includes guide blocks that
support and guide the extendible platform 60 as the platform is displaced
between the extended and retracted positions. For instance, referring to
Figs.1, 3 and 5, the assembly may comprise guide blocks 48 formed on sides
of the platform. The guide blocks 48 may includes ridges or slots that
cooperate with mating ridges or slots along the inside edges of the trapdoor 30
to guide the platform as it is driven between the extended and retracted
positions. In particular, the guide blocks 48 guide the platform to impede the
platform from skewing or tilting relative to the trapdoor as the platform is
extended and retracted. The guide blocks 48 also support the edges of the
extendible platform. In this way, the guideblocks 48 limit the transverse forces

applied to the drivescrew 44,

[028] Referring to Figs. 1 and 7, the assembly 20 further comprises a controller
80 for controlling operation of the extendible platform 60. The controller 80
located in a housing within the interior of the trapdoor 30. However, in the
present instance, the controller 80 is in a housing remote from the trapdoor 30

mounted on the railcar and interconnected with the dc power supply of the
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railcar.

[029] The controller 80 controls the platform 60 in response to one or more
sensors. The sensors may be designed to detect a characteristic indicative of
whether the leading edge 68 of the extendible platform 60 is adjacent an
elevated platform 10 at a rail station. For instance, the assembly 20 may
include a proximity sensor 70 mounted in the leading edge 68 of the extendible
platform. The proximity sensor 70 may be recessed into the extendible
platform behind a rubber cover so that the sensor does not contact the
elevated platform even if the extendible platform is driven into contact with the
elevated platform. The proximity sensor may be any of a variety of sensor
configured to detect whether the sensor is within a predetermined distance of a
nearby object. In this way, the proximity sensor detects whether the leading
edge of the extendible platform is within a predetermined distance of a wall of
an elevated platform when the railcar is stopped at a station. Although a single
proximity sensor may be used, preferably a plurality of proximity sensors are
position along the width of the extendible platform, recessed within the leading
edge 68. The proximity sensors 70 provide signals to the controller 80
indicative of whether the leading edge of the extendible platform is within a

predetermined distance of the elevated platform 10.

[030] Additionally, the assembly 20 may include a load sensor 72 connected with
the motor 42 that detects the electrical load on the motor. If the extendible

platform 60 is driven into contact with an object, such as the station platform or
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other object such as a passenger limb, the load on the motor will increase as
the extendible platform pushes against the object. The load sensor 72
provides a signal to the controller indicative of the electrical load on the motor,
which is indicative of whether the leading edge of the extendible platform is
adjacent an elevated platform or other object. For instance, the load sensor
may be a current sensor or load detection circuit, such as a current limiting

circuit.

[031] The assembly 20 may also include a position sensor 74 for detecting
displacement of the extendible platform 60. For instance, the position sensor
74 may be connected with the motor to detect the rotational displacement of
the 42. The displacement of the extendible platform is directly related to the
rotational displacement of the motor 42. Therefore, detecting the rotation of
the motor can be used to monitor the displacement of the extendible platform.
Alternatively, a position sensor may be used that directly monitors the position
of the extendible platform. A variety of sensors can be used to monitor the
displacement of the platform, and in the present instance, the position sensor
74 is a magnetic pulse sensor that detects the rotation of the motor 42. The
sensor provides a signal each time the motor makes a revolution. The
controller monitors the signals from the position sensor 74 to determine the
number of revolutions the motor made when displacing the platform 60. Each
revolution of the motor relates to a specific displacement of the platform, so the
controller can determine the displacement of the platform by multiplying the

number of detected revolutions of the motor by the displacement per
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revolution.

[032] The controller 80 may also receive an input from a central controller on the
railcar or an input mechanism on the railcar. For instance, the railcar may
include a central controller programmed with information regarding the various
stations along the train route and the position of the railcar. The central
controller of the railcar may be connected with the assembly 20 so that the
controller receives signals from the central controller of the railcar. In this way
the railcar central controller may provide a signal to the controller 80 indicative
of whether the railcar is at a station having an elevated platform. The central
controller of the railcar may also provide a signal to the controller 80 indicative
of whether the railcar is moving or stopped. If the controller receives a signal
from the railcar central controller indicating that the railcar is stopped at a
station having an elevated platform, the controller may control operation of the

motor 42 to drive the motor forwardly to extend the extendible platform 60.

[033] Alternatively or additionally, the controller 80 may be connected with one or
more input mechanisms on the railcar so that the controller receives an input
signal from one or more input mechanism on the railcar. For instance, when
the railcar is stopped at a station having an elevated platform, an operator may
actuate an input device, such as a button, indicating that the railcar is stopped
at an elevated platform. Actuation of the button provides a signal to the
controller 80 indicating that the railcar is stopped at a station having an

elevated platform. In response, the controller 80 may control operation of the
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motor to drive the extendible platform toward the extended position. Similarly,
before leaving the platform, the operator may press a button which sends a
signal to the controller 80 indicating that the railcar is about to move. In
response, the controller 80 may control operation of the motor 42 to drive the

motor in the reverse direction to retract the platform 60 into the trapdoor 30.

[034] The controller 80 can control the operation of the drive motor 42 in
response to one or all of the sensors described above. For instance, once
receiving a signal indicating that the railcar is stopped at a station having an
elevated platform, the controller may control the motor 42 to drive the platform
60 forwardly until the controller receives a signal from one of the proximity
sensors 70 indicative of the leading edge of the extendible platform being
adjacent the elevated platform. Once the controller 80 receives such a signal
from the proximity sensor 70, the controller may stop the motor, thereby

stopping the platform in an extended position.

[035] Alternatively, the controller 80 may control the motor 42 in response to
feedback from the drive sensor 72. Once receiving a signal that the railcar is
stopped at a station having an elevated platform, the controller may cause the
motor to drive forwardly until the controller receives a signal from the drive
sensor indicative of a load above a predetermined threshold, indicating that the
platform is against the elevated platform. Once the controller receives such a
signal from the drive sensor, the controller may stop the motor, thereby

stopping the platform in an extended position.
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[036] As still yet another alternative, the controller 80 may control the motor in
response to feedback from the position sensor 74. Once receiving a signal
that the railcar is stopped at a station having an elevated platform, the
controller may cause the motor to drive forwardly until the controller receives a
signal (or signals) from the position sensor 74 indicative of the platform 60
having been displaced by a predetermined distance corresponding to an
extended position. Once the controller receives such a signal (or signals), the
controller may stop the motor, thereby stopping the platform in an extended

position.

[037] Although the controller 80 may control the motor in response to signals
from one of the sensors as described above, in the present instance, the
controller controls the motor in response to signals received from both the
proximity sensor(s) 70 and the drive sensor 74. Specifically, when the railcar is
stopped at a station having an elevated platform, the controller 80 controls the
motor 42 by driving the motor forwardly until receiving a signal from either the
proximity sensor 70 or drive sensor 72. For instance, the controller may
control the motor to drive the platform 60 forwardly until one of the proximity
sensors 70 detects that the leading edge is adjacent an object. The controller
may then stop the motor to stop the extendible platform in an extended
position. However, if a passenger limit or other objects is in the gap, the drive
sensor 72 may detect an increased load on the motor 42 before the proximity
sensor detects that the leading edge 68 of the platform 60 is adjacent the

elevated platform of the station. In response to receiving a signal from the
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drive sensor 72 indicative of the extendible platform 60 contacting an object,
the controller may stop the motor 42. Alternatively, in the present instance,
when receiving such a signal, the controller reverses the motor to retract the
platform away from any object that the platform may have been contacting. In
this way, the drive sensor 72 can operate as a safety switch to ensure that
objects do not get crushed between the extendible platform 60 and the station

platform.

[038] The assembly may also include a safety to prevent the platform 60 from
extending when the trapdoor 30 is in the upright position as shown in Fig. 5.
For instance, the assembly 20 may include a switch wherein a contact of the
switch is configured so that the switch is open when the trapdoor is in the
upright position. The switch may be connected with the power supply for the
assembly so that when the switch is open, no power is provided to the platform
assembly so that the motor cannot be driven. Alternatively, the switch may
provide a signal to the controller 80 indicative of whether the trapdoor
assembly 20 is pivoted up or down and the controller may control operation of
the motor to ensure that the motor is not actuated if the trapdoor assembly is

pivoted up.

[039] As noted above, the controller 80 may control the motor 42 in response to
feedback from the position sensor 74. Additionally, the position sensor may be
used to monitor variation in track position. Over time, tracks may shift. It is

desirable to monitor the track movement over time. Accordingly, by monitoring
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the distance between the railcar and a platform, movement of the tracks can be
monitored. As described above, the position sensor 74 detects the distance
the extendible platform moves when the platform is extended. Over time, as
the tracks move, the distance between the railcar and the platform will change,
so the distance the platform extends will change. Therefore, in the present
instance, the system comprises a non-volatile storage medium for storing the
data regarding the distance the platform extends at the station. The system
also includes a mechanism for connecting the storage medium so that the data
can be downloaded and analyzed by a separate computing device, such as a
personal computer or other device. By analyzing the travel data for the
extendible platform at each station, the movement of the tracks can be

monitored over time.

[040] 1t will be recognized by those skilled in the art that changes or modifications
may be made to the above-described embodiments without departing from the
broad inventive concepts of the invention. It should therefore be understood
that this invention is not limited to the particular embodiments described herein,
but is intended to include all changes and modifications that are within the

scope and spirit of the invention as set forth in the claims.
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CLAIMS

1. A trapdoor assembly for a railcar having a deck and a flight of steps
extending down from the deck, wherein the trapdoor assembly comprises:

a top plate providing an upper surface for passengers to walk upon;

an extendible slide operable between a first position in which the slide is
retracted and a second position in which the slide projects outwardly from the top
plate to provide a bridge for passengers to walk upon;

a drive mechanism operable to drive the slide from the first position to the
second position;

a sensor for detecting a characteristic indicative of the slide being in the
second position;

a controller for controlling operation of the drive mechanism in response to
the sensor;
wherein the top plate is pivotable between an upright position and a horizontal

position.

2. The assembly of claim 1wherein when the assembly is mounted onto a
railcar, in the horizontal position the top plate is configured to cover the flight of
steps and provide a surface for supporting passenger egress and in the vertical

position the top plate is configured to provide access to the flight of steps.

3. The assembly of claim 1 or 2 comprising a hinge for pivoting the top plate

between the upright position and the horizontal position.
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4. The assembly of any of the foregoing claims wherein the slide comprises
an outer edge and the sensor is a proximity sensor operable to detect the

proximity of the slide to an elevated train platform.

5. The assembly of any of the foregoing claims wherein the assembly
comprises a second sensor for detecting the distance that the slide is displaced

when the slide is displaced from the first position to the second position.

6. The assembly of claim 5 comprising a non-volatile memory for storing data

regarding the detected distance that the slide is displaced.

7. The assembly of any of the foregoing claims wherein the drive mechanism
comprises a motor and the controller comprises a processor operable to control

power to the motor in response to the sensor.

8. The assembly of claim 7 wherein the drive mechanism comprises a
rotatable drive screw and the motor is operable to drive the drive screw in a
forward direction to drive the slide outwardly from the first position to the second
position and a reverse direction to drive the slide inwardly from the second

position to the first position.

9. The assembly of claim 7 comprising a load sensor for detecting the load on

the motor, wherein the controller is operable to automatically control the motor in
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response to the detected load on the motor.

10. The assembly of claim 9 wherein the controller is operable to automatically

reverse the motor when the load on the motor exceeds a threshold load.

11. The assembly of any of the foregoing claims comprising a switch for
disconnecting power to the drive mechanism when the top plate is in the upright

position.

12.  Arailcar having a passenger deck and an exit having a flight of stairs
extending down from the deck and a trapdoor assembly mounted adjacent the
flight of stair, wherein the trapdoor assembly comprises:

a pivotable platform;

a hinge connected with the railcar and the first platform so that the pivotable
platform is pivotable between an upward position and a downward position,
wherein in the upward position the pivotable platform is pivoted away from the
stairs to provide passenger egress via the stairs and in the downward position the
pivotable platform is pivoted over the stairs to overlie the stairs and provide a
surface for passengers to walk upon;

an extendible platform operable between a first position in which the
extendible platform is retracted and a second position in which the extendible
platform projects outwardly from the pivotable platform to provide a bridge
extending from the pivotable platform for passengers to walk upon when the

pivotable platform is pivoted into the downward position;

-20-
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a drive mechanism operable to drive the extendible from the first position to
the second position;

a sensor for sensing the proximity between an outer edge of the extendable
platform and a station platform;

a controller for controlling operation of the drive mechanism in response to

the sensor.

13.  The assembly of claim 12 wherein the drive mechanism comprises an

electric motor.

14. The assembly of claim 12 or 13 wherein the trapdoor assembly comprises a
second sensor for detecting the distance that the extendible platform is displaced

when the extendible is displaced from the first position to the second position.

15. The assembly of claim 14 comprising a non-volatile memory for storing data

regarding the detected distance that the slide is displaced.

16. The assembly of any of claims 12-15 wherein the drive mechanism
comprises a motor and the controller comprises a processor operable to control

power to the motor in response to the sensor.

17.  The assembly of claim 15 wherein the drive mechanism comprises a
rotatable drive screw and the motor is operable to drive the drive screw in a

forward direction to drive the extendible platform outwardly from the first position
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to the second position and a reverse direction to drive the slide inwardly from the

second position to the first position.

18. The assembly of claim 16 comprising a load sensor for detecting the load
on the motor, wherein the controller is operable to automatically control the motor

in response to the detected load on the motor.

19. The assembly of claim 18 wherein the controller is operable to
automatically reverse the motor when the load on the motor exceeds a threshold

load.

20. The assembly of any of claims 12-19 comprising a switch for disconnecting

power to the drive mechanism when the pivotable platform is in the upward

position.

-22-



PCT/US2012/070167

1/7

WO 2013/090920

39

T
H—

'~ 24

/




PCT/US2012/070167

WO 2013/090920

217

Z %14

y.

————

e fntne i~ e e e e e JEIIU -
i ] e RS zzo=
] 7 g E £
1 i i
dess=es=s=zo==== Cmmm==

-

7
e e e i A e S e = —Me e = — = Ty

. p=- el Nq
»
) m
3 .| |
1
N |
n .Y S Lo . |
\ | 5%
g Pl
G L -----u--uuuil.L i~
e

[t sts

r.J-—J.____.____

i
t
i
§
i
=

) shads yirseapiapiee

T

e e e

|

1
ol
ol
I

NP S SRR

’

1
—




WO 2013/090920

3/7

PCT/US2012/070167

QD

-



PCT/US2012/070167

WO 2013/090920

477

\/ £ ?/,, / >/
ANVANRVANRYAN

ol

T

§

P R
3
l
3
H
i
&

t
i
£
H
]
4
A5




WO 2013/090920 PCT/US2012/070167

5/7
L X
(3 /48
3)
60 -— - //
""‘5 /ZO
3 33 —n |
— L
- s
q
I ; A8
e
38 )k
30
17\\
\\\
. y




WO 2013/090920 PCT/US2012/070167
6/7




PCT/US2012/070167

WO 2013/090920

7/7

l ainbi4
2 T N v i
10)0l 18jjodjuon) et
ey
172 zL oL
losuag losuag Josusg
uopisod peo Awixoid




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2012/070167

A. CLASSIFICATION OF SUBJECT MATTER

B61D 23/00(2006.01)i, B61D 19/02(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B61D 23/00; B61D 23/02; B6OR 3/00

Minimum documentation searched (classification system followed by classification symbols)

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

eKOMPASS(KIPO

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
internal) & Keywords: trapdoor, railcar, pivotable platform, extendible dlide, drive, sensor, controller, and hinge

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2522674 A (HEYERDAHL) 19 September 1950 1-3,12-15 ,17
See abstract , column 5, lines 37 - column 6, line 11 and figures 1-2.

A US 3924545 A ANDERS et al.) 09 December 1975 1-3 ,12-15 ,17
See abstract , column 2, lines 36-61 , column 3, line 15 - column 4, line 18
and figures 2,7.

A KR 10-2009-0034232 A (KRRI) 07 April 2009 1-3 ,12-15 ,17
See abstract , paragraphs [24]-[32] ,[36] -[55] and figures 1,4-5.

A Us 5070794 A (KUNST et al.) 10 December 1991 1-3,12-15 ,17
See abstract , column 2, lines 36-68 and figure 1.

A KR 10-2005-0121688 A (KNORR BREMSE GMBH) 27 December 2005 1-3,12-15 ,17
See abstract , page 3, lines 1545 and figures 1-5.

|:| Further documents are listed in the continuation of Box C.

|X| See patent family annex.

* Specid categories of cited documents:

"A"  document defining the general state of the art which isnot considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"Q" document referring to an oral disclosure,
means

"P'  document published prior tothe international filing date but later
than the priority date claimed

use, exhibition or other

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document istaken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to aperson skilled inthe art

"&" document member of the same patent family

Date of the actual completion of the international search

19 April 2013 (19.04.2013)

Date of mailing of the international search report

22 April 2013 (22.04.2013)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
] 189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan
L City, 302-70 1, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

CHOI, Hyun Goo

Telephone No.  82-42-481-8288

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2012/070167

Box No. Il Observations where certain claims were found unsear chable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.: 6,8-10, 18-19
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

Claims 6,8-10 and 18-19 do not meet the reauirement of PCT Article 6 in that the matter for which protection is sought in not
clearly defined because claims 6,8-10,18-19 are dependent on at least one of multiple dependent claims which do not comply
with PCT Rule 6.4(a).

3. [X] clamsNos: 4-5,7,11,16,20
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, asfollows:

1. l__l Asall required addtional search feesweretimely paid by the applicant, this international search report covers all searchable
T claims.

2. T 1Asall searchable claims could be searched without effortjustifying an additional fee, this Authority did not invite payment
" of any additional fee.

3. l__l Asonly some of the required additional search fees were timely paid by the applicant, this international search report covers
~ only those claims for which fees were paid, specifically claims Nos.:

4. | | Norequired additional search feeswere timely paid by the applicant. Consequently, this international search report is

——

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest | | The additional search fees were accompanied by the applicant's protest and, where applicable, the
~_ payment of aprotest fee.
I ] The additional search fees were accompanied by the applicant's protest but the applicable protest
— feewas not paid within the time limit specified in the invitation.
l_l_ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2012/070167

Patent document Publication Patent family Publication

cited in search report date member(s) date

us 2522674 A 15.09. 1950 None

us 03924545 A 09.12.1975 None

KR 10-2009-0034232 A 07.04.2009 KR 10-09047 14 Bl 29.06. 2009

us 05070794 A 10.12.1991 cA 2028483 C 30.05. 2000
us 5070794 A 10.12, 1991

KR 10-2005-0 121688 A 27.12.2005 AU 2004-224230 Al 07.10.2004
cA 2519048 Al 07.10.2004
cA 2519048 C 04. 10.2011
cN 1764567 A 26.04. 2006
EP 1610994 Al 04. 01. 2006
EP 1610994 Bl 22.11.2006
JP 04-430663 B2 25. 12,2009
JP 2006-52 1234 A 21.09. 2006
us 2007-02003 13 Al 30.08. 2007
us 7516703 B2 14. 04, 2009
Wo 2004-085222 Al 07.10.2004

Form PCT/ISA/210 (patent family annex) (July 2009)



	abstract
	description
	claims
	drawings
	wo-search-report

