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Description
Technical Field

[0001] The presentinvention relates to a vehicle door
device for installation in the doorway of a vehicle.

Background Art

[0002] A plug type of door device and a door pocket
type of door device are conventionally known as vehicle
door devices for installation in the doorway of a vehicle.
A plug type of door device is configured as a door device
that performs a door open/close operation and a plug
operation for moving the door in the vehicle width direc-
tion. A door pocket type of door device is configured as
a door device in which the door is accommodated in a
door pocket when in the fully-opened position.

[0003] There are cases where the above-described
plug type or door pocket type of door device is used in a
high-speed vehicle. In such cases, the door device is
configured as a door device that includes an airtight door
structure in which the door is pressed or pulled toward
the body of the vehicle in order to suppress sudden
changes in air pressure when entering a tunnel, for ex-
ample. Note that Patent Document 1 discloses a door
pocket type of door device for a high-speed vehicle.
[0004] The door device disclosed in Patent Document
1 is provided with an airtight door structure that has one
single sliding door and four door pressing devices for
pressing the single sliding door toward the peripheral por-
tion of the doorway. This door pressing device is installed
in the frame of the vehicle body, and is configured such
that the single sliding door is pressed against the periph-
eral portion of the doorway by pressure from a cylinder.
[0005] Patent Document 2, however, discloses a ve-
hicle door device for use in a general vehicle such as a
subway vehicle. This vehicle door device is not provided
with an airtight door structure, but rather includes double
sliding doors that are provided as a pair and can open
and close the doorway. Using this kind of vehicle door
device provided with double sliding doors enables alarge
number of passengers to board and get off smoothly in
a short amount of time.

Citation List
Patent Document
[0006]

Patent Document 1: JP 2005-132353A
Patent Document 2: JP 2008-121244A
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Disclosure of the Invention
Problem to be Solved by the Invention

[0007] If a vehicle door device provided with double
sliding doors can be used in a high-speed vehicle, a large
number of passengers will be able to board and get off
smoothly in a short amount of time. However, high-speed
vehicles require a vehicle door device provided with an
airtight door structure such as that disclosed in Patent
Document 1. Since the vehicle door device disclosed in
Patent Document 1 is a door device for driving one single
sliding door to be opened and closed, it is difficult for this
door device to be employed as an airtight door structure
for a door device that has double sliding doors. Also,
even if the airtight door structure disclosed in Patent Doc-
ument 1is applied to a door device thathas double sliding
doors, it is difficult to ensure an airtight state on the door
leading end sides, which are the end portion sides of the
doors in the closing direction.

[0008] In light of the above-described circumstances,
an object of the present invention is to provide a vehicle
door device that has double sliding doors and can also
ensure an airtight state that is applicable to a high-speed
vehicle.

Means for Solving the Problem

[0009] A vehicle door device according to afirst aspect
for achieving the aforementioned object is a vehicle door
device for installation in a doorway of a vehicle, including:
double sliding doors that are provided as a pair and are
able to open and close the doorway by moving along a
side wall of the vehicle in a forward-rearward direction of
the vehicle; a door open-close drive mechanism that is
installed at one of the top and the bottom of the doors
and drives the doors to be opened and closed; a vehicle
width direction guiding mechanism that guides the doors
so as to move in a vehicle width direction along with op-
eration of the door open-close drive mechanism, the ve-
hicle width direction being the width direction of the ve-
hicle; first pressing mechanisms that, when the doors are
in a fully-closed position, press the doors toward a vehicle
body of the vehicle by pressing the doors outward in the
vehicle width direction on door trailing end sides that are
end portion sides in an opening direction of the doors;
and second pressing mechanisms that are installed at
the other of the top and the bottom of the doors and,
when the doors are in the fully-closed position, press the
doors toward the vehicle body by pressing the doors out-
ward in the vehicle width direction on door leading end
sides that are end portion sides in a closing direction of
the doors.

[0010] According to this configuration, the double slid-
ing doors provided as a pair are driven to be opened and
closed by the operation of the door open-close drive
mechanism. This enables a large number of passengers
to board and get off smoothly in a short amount of time.
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Also, according to this configuration, when in the fully-
closed position, the door trailing end sides of the doors
are pressed outward in the vehicle width direction against
the vehicle body by the first pressing mechanisms. Also,
at one of the top and the bottom of the doors, specifically
on the side on which the door open-close drive mecha-
nismisinstalled, the doors are pressed toward the vehicle
body in the fully-closed position by the vehicle width di-
rection guiding mechanism that moves the doors in the
vehicle width direction along with the operation of the
door open-close drive mechanism. Furthermore, at the
other of the top and the bottom of the doors, specifically
the side opposite to the side on which the door open-
close drive mechanism is installed, the door leading end
sides of the doors are pressed outward in the vehicle
width direction against the vehicle body by the second
pressing mechanisms when in the fully-closed position.
Accordingly, the periphery of the double sliding doors is
pressed closely against the vehicle body, thus making it
possible to obtain an airtight door structure in which an
airtight state applicable to high-speed vehicles is en-
sured.

[0011] Accordingly, this configuration enables provid-
ing a vehicle door device that has double sliding doors
and can also ensure an airtight state that is applicable to
a high-speed vehicle.

[0012] A vehicle door device according to a second
aspect of the invention is the vehicle door device of the
first aspect of the invention, including: a close-contact
member that is installed on at least one of the door and
the vehicle body and is able to come into close contact
with the door and the vehicle body, wherein the close-
contact member is installed so as to be interposed be-
tween the door and a portion of the vehicle body that is
located outward of the door in the vehicle width direction.
[0013] According to this configuration, the close-con-
tact member is provided, and this close-contact member
is configured as a packing, and is able to come into close
contact with the doors and the vehicle body at a position
interposed between the doors and a portion of the vehicle
body that is outward of the doors in the vehicle width
direction. This enables further improving the airtightness
of the double sliding door type of airtight door structure.
[0014] Avehicledoordevice accordingto athird aspect
of the invention is the vehicle door device of the first or
second aspect of the invention, wherein the first pressing
mechanisms are installed at at least the other of the top
and the bottom of the doors, and are able to press the
doors in the closing direction of the doors as well.
[0015] According to this configuration, the first press-
ing mechanisms press the doors at at least one of the
top and the bottom of the doors, specifically on the side
opposite to the side on which the door open-close drive
mechanism is installed. This enables the periphery of the
doors to be efficiently pressed against the vehicle body
by the vehicle width direction guiding mechanism and
the first pressing mechanisms. Also, since the first press-
ing mechanisms can press the doors in the closing di-
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rection as well, the pair of door leading end sides of the
doors can be pressed against each other in the closing
direction, thus enabling further improving the airtightness
of the double sliding door type of airtight door structure.
[0016] A vehicle door device according to a fourth as-
pectofthe invention is the vehicle door device of the third
aspect of the invention, wherein each of the first pressing
mechanisms has an actuator and a link member that is
installed so as to be able to swing about a shaft that
extends in a vertical direction, the actuator having a cyl-
inder mechanism, a solenoid mechanism, or a ball screw
mechanism, and due to operation of the actuators, the
link members swing about the shafts, press the doors
outward in the vehicle width direction, and press the door
trailing end sides of the doors in the closing direction of
the doors.

[0017] According to this configuration, the first press-
ing mechanisms, which press the doors outward in the
vehicle width direction against the vehicle body and also
press the pair of door leading end sides of the doors
against each other in the closing direction, are realized
with a simple structure in which link members swing about
shafts, which extend in the vertical direction, due to the
operation of actuators. Also, the function of pressing the
doors outward in the vehicle width direction against the
vehicle body and the function of pressing the pair of door
leading end sides of the doors against each other are
realized by a single mechanism.

[0018] A vehicle door device according to a fifth aspect
of the invention is the vehicle door device of any one of
the first to fourth aspects of the invention, wherein each
of the second pressing mechanisms has a cam portion
that has an inclined face, and a guide roller that presses
the door outward in the vehicle width direction upon com-
ing into contact with the cam portion when the doors are
in the fully-closed position, either the cam portions or the
guide rollers are provided on the door leading end sides
of the doors, and the other of the cam portions and the
guide rollers are provided on portions of the vehicle body
that oppose the door leading end sides of the doors when
the doors are in the fully-closed position.

[0019] According to this configuration, the second
pressing mechanisms are each configured by a cam por-
tion and a guide roller that comes into contact with the
cam portion, and therefore the doors can be pressed out-
ward in the vehicle width direction using drive force from
the door open-close drive mechanism. Also, the second
pressing mechanisms, which press the doors outward in
the vehicle width direction at the door leading end sides
of the doors when in the fully-closed position, are realized
with a simple structure in which the cam portion and the
guide roller are provided on the doors and the vehicle
body.

[0020] A vehicle door device according to a sixth as-
pect of the invention is the vehicle door device of any one
of the first to fifth aspects of the invention, further includ-
ing: a guiding member that is provided on the vehicle
body at the top of the doors; and hanger members that
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are joined to the doors so as to suspend the doors, a
movement direction of the hanger members being guided
by the guiding member, wherein the hanger members
are installed on the guiding member so as to be able to
swing along the vehicle width direction.

[0021] According to this configuration, when the doors
are driven to be opened and closed by the door open-
close drive mechanism, the movement of the hanger
members, which suspend the doors, is guided by the
guiding member while the doors are opened and closed.
At this time, the hanger member can swing in the vehicle
width direction relative to the guiding member, thus mak-
ing it possible to suppress the extent to which momentum
from the doors acts on the door open-close drive mech-
anism. This enables realizing a vehicle door device in
which the door open-close drive mechanism is notreadily
damaged.

Effects of the Invention

[0022] The present invention enables providing a ve-
hicle door device that has double sliding doors and can
also ensure an airtight state that is applicable to a high-
speed vehicle.

Brief Description of the Drawings
[0023]

FIG. 1 is a schematic diagram showing the entirety
of a vehicle door device according to an embodiment
of the present invention.

FIG. 2is aplan view of the vehicle door device shown
in FIG. 1, the vehicle door device being shown sche-
matically as viewed from above.

FIG. 3 is an enlarged view of a portion of FIG. 2.
FIG. 4 is a diagram schematically showing the vehi-
cle door device as viewed from the position of arrows
B-B in FIG. 3.

FIG. 5 is an enlarged view of the upper portion of
FIG. 4.

FIG. 6 is a plan view schematically showing a first
pressing mechanism of the vehicle door device
shown in FIG. 2, as well as a portion of a door.
FIG. 7 is a side view of the first pressing mechanism
as viewed from the position of arrows C-C in FIG. 6.
FIG. 8 is a plan view schematically showing the first
pressing mechanism of the vehicle door device
shown in FIG. 2, as well as a portion of a door, the
first pressing mechanism being in a state of pressing
the door.

FIG. 9is aplan view schematically showing the struc-
ture of a lower portion of the vehicle door device
shown in FIG. 1, the doors being in the fully-closed
position.

FIG. 10 is an enlarged view of a portion of FIG. 9.
FIG. 11 is a view corresponding to FIG. 10, and
shows the doors in the state of being partially opened
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so as to open a portion of the doorway.

FIG. 12 is an enlarged schematic view of the state
in FIG. 10 as viewed from the position of arrows E-E.
FIG. 13 is an enlarged schematic view of the state
in FIG. 11 as viewed from the position of arrows F-F.

Description of Embodiments

[0024] Modes for carrying out the presentinvention will
be described below with reference to the drawings. The
present invention is applicable as a vehicle door device
thatis installed in the doorway of a vehicle and has double
sliding doors. Note that the present embodiment is de-
scribed taking the example of being applied to a door
pocket type of vehicle door device in which the doors are
accommodated in door pockets when in the fully-open
position, but the present invention is not limited to this
example, and may be applied to a plug type of door device
in which a plug operation is performed.

[0025] FIG. 1is a schematic diagram showing the en-
tirety of a vehicle door device 1 according to an embod-
iment of the present invention. The vehicle door device
1 (also simply referred to hereinafter as the "door device
1")shown in FIG. 1 includes double sliding doors 11 (114,
11b) that are provided as a pair and can open and close
a doorway 102 of a vehicle by moving in the forward-
rearward direction (direction indicated by a double-ended
arrow A in FIG. 1) of the vehicle along a side wall 101 of
the vehicle. Note that FIG. 1 is a schematic view from
the interior of the vehicle, and shows the state in which
the doors 11 (11a, 11b) are in the fully-closed position,
that is to say, the state in which the doorway 102 of the
vehicle is closed by the doors 11 (11a, 11b).

[0026] FIG. 2 is a plan view of the door device 1 and
schematically shows the state of the door device 1 shown
in FIG. 1 as viewed from above. Note that illustrations of
the vehicle body and the like have been omitted from
FIG. 2 as appropriate. The double sliding doors 11 (11a,
11b) shown in FIGS. 1 and 2 are provided as a pair, and
open and close the doorway 102 by moving in the direc-
tion of separating from each other and the direction of
approaching each other in the forward-rearward direction
of the vehicle. In FIGS. 1 and 2, the doors 11 (11a, 11b)
are depicted using solid lines when they are in the fully-
closed position and have closed the doorway 102, and
in FIG. 2, the doors 11 (11a, 11b) are depicted using
dashed double-dotted lines when they are in the fully-
open position and have opened the doorway 102. Note
that as shown in FIG. 2, when the doors 11 (11a, 11b)
are in the fully-open position, they are accommodated in
door pockets 103 that are provided as accommodating
spaces inside the side wall 101.

[0027] FIG. 3 is an enlarged view of a portion of FIG.
2. FIG. 4 is a diagram schematically showing the door
device 1 as viewed from the position of arrows B-B in
FIG. 3. FIG. 5 is an enlarged view of the upper portion
of FIG. 4. Note that hatching indicating cross-sections
has been omitted from FIGS. 4 and 5 in order to more
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clearly show the structure. As shown in FIGS. 1 to 5, in
addition to the doors 11 (11a, 11b), the door device 1 is
configured so astoinclude adoor open-close drive mech-
anism 12, guiding members 13, hanger members 14, ve-
hicle width direction guiding mechanisms 15, pressing
mechanisms 16, pressing mechanisms 17, and the like.
Note that the door open-close drive mechanism 12 has
been omitted from FIG. 1, is partially shown by dashed
double-dotted lines in FIGS. 2 and 3, and is shown in an
external view rather than a cross-sectional view in FIGS.
4 and 5. Also, FIGS. 4 and 5 show the state in which the
door 11 is in the fully-open position.

[0028] The door open-close drive mechanism 12 is in-
stalled at one of the top and the bottom of the doors 11,
and is provided as a mechanism for driving the doors 11
to be opened and closed. In the present embodiment,
the door open-close drive mechanism 12 is installed at
the top of the doors 11.

[0029] The door open-close drive mechanism 12 is
configured so as to include an electric motor, a planetary
gear mechanism that operates using the operation of the
electric motor, a pinion to which drive force is input from
the planetary gear mechanism, and a pair of racks that
mesh with the pinion, for example. In the case where the
door open-close drive mechanism 12 is configured as
described above, the door 11a is joined to one of the
racks via one joining member 19 and one hanger member
14 (see FIG. 5), and the door 11b is joined to the other
rack via another joining member 19 and another hanger
member 14.

[0030] When the electric motor rotates in a predeter-
mined direction, drive force is transmitted to the door 11a
and the door 11b via the planetary gear mechanisms,
the pinions, the racks, the joining members 19, and the
hanger members 14. The door lla and the door 11b thus
move in the direction of separating from each other, for
example, and the doors 11 open the doorway 102. On
the other hand, when the electric motor rotates in the
direction opposite to the aforementioned predetermined
direction, the drive force transmitted to the door 11a and
the door 11b drives them in the opposite direction. Ac-
cordingly, the door 11a and the door 11b thus move in
the direction of approaching each other, for example, and
the doors 11 close the doorway 102. Note that the oper-
ation of the electric motor in the door open-close drive
mechanism 12 is controlled by a door controller 25 (see
FIG. 5). The door controller 25 controls the open-close
operation of the doors 11 by operating the door open-
close drive mechanism 12 based on a door open-close
command transmitted from a higher controller (not
shown).

[0031] More specifically, the door open-close drive
mechanism 12 may be configured as a mechanism sim-
ilar to the door open-close drive mechanism disclosed in
JP 2008-121244A, for example. Also, the door open-
close drive mechanism 12 may be configured so as to
include an electric motor, a driving pulley that is driven
by the electric motor, a driven pulley, and a drive belt is
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wound around the driving pulley and the driven pulley so
as to be able to revolve.

[0032] In the above-described case, the door 11a and
the door 11b are joined to the drive belt via the respective
joining members so as to move in mutually opposite di-
rections when the drive belt revolves. When the electric
motor and the driving pulley rotate in a predetermined
direction, the drive belt revolves in a predetermined di-
rection, the door 11a and the door 11b move in the di-
rection of separating from each other, and thus the doors
11 open. On the other hand, when the electric motor and
the driving pulley rotate in the direction opposite to the
aforementioned predetermined direction, the drive belt
revolves in the opposite direction, the door 11a and the
door 11b movein the direction of approaching each other,
and thus the doors 11 close. Also, the door open-close
drive mechanism 12 may use a pneumatic or hydraulic
motor or a pneumatic or hydraulic cylinder instead of an
electric motor.

[0033] The guiding members 13 (13a, 13b) are in-
stalled in order to guide the movement of the doors 11
in the forward-rearward direction of the vehicle, and in
the present embodiment, they are provided as cylindrical
pipe members. The guiding members 13 (13a, 13b) are
provided at the top of the doors 11 (11a, 11b) on the
vehicle body, and are installed such that their lengthwise
direction extends along the forward-rearward direction
of the vehicle. Note that the guiding members 13 are
illustrated in FIGS. 1 to 3, whereas the depiction of the
guiding members 13 has been omitted from FIGS. 4 and
5.

[0034] The guiding members 13, which are provided
as pipe members, are a guiding member 13a that is in-
stalled in correspondence with the door 11a at a position
at the top of the door 11a, and a guiding member 13b
that is installed in correspondence with the door 11b at
a position at the top of the door 11b. The two end portions
of each guiding member (13a, 13b) are fixed to an inner
frame 104 or an upper frame 105 via fixing members 18.
Note that body of the vehicle is constituted by side walls
101, the inner frame 104 that constitutes the internal
structure of the vehicle, the upper frame 105 that consti-
tutes the ceiling structure and the upper structure of the
vehicle, a floor frame 106 that constitutes the floor struc-
ture of the vehicle, and the like.

[0035] The hanger members 14 are provided as mem-
bers that are joined to the doors 11 (11a, 11b) such that
the doors 11 (11a, 11b) are suspended therefrom, and
the direction of their movement is guided by the guiding
members 13 (13a, 13b). The hanger members 14 (14a,
14b) are provided as a pair. The one hanger member
14a is joined to the door 11a such that the door 11a is
suspended therefrom, and the direction of its movement
is guided by the guiding member 13a. The other hanger
member 14b is joined to the door 11b such that the door
11b is suspended therefrom, and the direction of its
movement is guided by the guiding member 13b.
[0036] The hanger member 14a and the hanger mem-
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ber 14b have a similar configuration. In view of this, the
following describes the structure of the hanger member
14a, and a description will not be given for the structure
of the hanger member 14b.

[0037] The hanger member 14a is provided with a for-
ward-rearward moving portion 20a that moves along the
guiding member 13a in the forward-rearward direction of
the vehicle, a swinging portion 20b capable of swinging
relative to the forward-rearward moving portion 20a, and
the like. The forward-rearward moving portion 20a is in-
stalled extending along the up-down direction, the one
end thereof on the upper side being rotatably joined to
the guiding member 13a, and the swinging portion 20b
being rotatably joined to the other end on the lower side.
[0038] Note thatathrough-hole having a circular cross-
section is formed in the end portion of the forward-rear-
ward moving portion 20a on the one side, and the guiding
member 13ais inserted into this through-hole in a loosely
fitted state. Accordingly, the forward-rearward moving
portion 20a is configured so as to be able to move along
the guiding member 13a, and also be able to rotate so
as to swing relative to the guiding member 13a at the end
portion on the one side. Also, the end portion of the for-
ward-rearward moving portion 20a on the one side is
swingably joined to one of the racks of the door open-
close drive mechanism 12 via one of the joining members
19. Accordingly the hanger member 14ais configured so
as to be driven along the guiding member 13a in the
forward-rearward direction when the door open-close
drive mechanism 12 operates.

[0039] The swinging portion 20b is installed along the
horizontal direction, and the one end side thereof on the
inner side in the vehicle width direction, which is the width
direction of the vehicle, is rotatably joined to the other
end side of the forward-rearward moving portion 20a.
The other end side of the swinging portion 20b on the
outer side in the vehicle width direction is joined to the
door 11a such thatthe door 11ais suspended therefrom.
Accordingly, the hanger member 14a is installed so as
to be able to swing relative to the guiding member 13a
along the vehicle width direction.

[0040] The vehicle width direction guiding mecha-
nisms 15 are provided as mechanisms that guide the
doors 11 (11a, 11b) so as to move in the vehicle width
direction, which is the width direction of the vehicle, along
with the operation of the door open-close drive mecha-
nism 12. The vehicle width direction guiding mechanisms
15 (15a, 15b) are provided as a pair. The one vehicle
width direction guiding mechanism 15a is installed at the
top of the door 11a, and is configured so as to guide the
door 11a so as to move in the vehicle width direction.
The other vehicle width direction guiding mechanism 15b
is installed at the top of the door 11b, and is configured
so as to guide the door 11b so as to move in the vehicle
width direction.

[0041] The vehicle width direction guiding mechanism
15a and the vehicle width direction guiding mechanism
15b have a similar configuration. In view of this, the fol-
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lowing describes the structure of the vehicle width direc-
tion guiding mechanism 15a, and a description will not
be given for the structure of the vehicle width direction
guiding mechanism 15b.

[0042] In the present embodiment, the vehicle width
direction guiding mechanism 15a is configured so as to
include a guiding rail 21 and a moving roller 22. The guid-
ingrail 21 is provided as a rail member that extends along
the forward-rearward direction of the vehicle parallel to
the guiding member 13a, and is installed on the upper
frame 105 at a position at the top of the door 11a. A
groove is provided in the guiding rail 21 as a track along
which the moving roller 22 rolls, and this groove is defined
by a pair of wall portions installed parallel to each other
along the vertical direction, is open downward, and ex-
tends along the lengthwise direction of the guiding rail
21. Also, the guiding rail 21 is provided with an inclined
portion 21a in the end portion on the side toward the
center of the doorway 102 in the forward-rearward direc-
tion of the vehicle, and the inclined portion 21 is formed
with a curvature so as to be inclined relative to the for-
ward-rearward direction of the vehicle.

[0043] The movingroller 22 isrotatably installed on the
swinging portion 20b of the hanger member 14a. Note
that this moving roller 22 is installed on the upper face
side of the swinging portion 20b so as to rotate in a hor-
izontal plane about a shaft extending in the vertical di-
rection. Also, the moving roller 22 is installed so as to roll
along the groove of the guiding rail 21 while coming into
contact with the inner side of one of the wall portions that
define the groove of the guiding rail 21. The moving roller
22 is configured so as to roll along the portion of the
groove of the guiding rail 21 that extends in a straight line
in the forward-rearward direction of the vehicle, and roll
along the inclined portion 21a of the groove of the guiding
rail 21 as well.

[0044] Due to the moving roller 22 having the above-
described configuration, when the door open-close drive
mechanism 12 operates and the hanger member 14a
moves along the guiding member 13a in the forward-
rearward direction of the vehicle, the moving roller 22
moves along the groove of the guiding rail 21. When the
moving roller 22 moves along the inclined portion 21a of
the guiding rail 21, the moving roller 22 moves in the
vehicle width direction as well. Accordingly, the swinging
portion 20b moves in the vehicle width direction along
with the moving roller 22, and the hanger member 14a
swings relative to the guiding member 13a.

[0045] Note that in FIGS. 4 and 5, the door 11a and
the hanger member 14a are depicted using solid lines
when the door 11 is in the fully-open position, and the
door 11a and the hanger member 14a are depicted using
dashed double-dotted lines when the door 11 is in the
fully-closed position. As shown in FIGS. 4 and 5, as the
door 11 is closed, the hanger member 14a swings out-
ward in the vehicle width direction due to the moving roller
22 moving along the inclined portion 21a of the guiding
rail 21. The door 11a joined to the swinging portion 20b
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thus also moves outward in the vehicle width direction.

[0046] The pressing mechanisms 16 configure the first
pressing mechanisms of the presentembodiment. These
pressing mechanisms 16 are provided as mechanisms
that, when the doors 11 are in the fully-closed position,
press the doors 11 toward the vehicle body by pressing
the doors 11 outward in the vehicle width direction on the
door trailing end sides, which are the end portion sides
of the doors 11 in the opening direction. Also, in the
present embodiment, the pressing mechanisms 16 are
provided so as to be able to press the doors 11 in the
closing direction of the doors 11 as well, as will be de-
scribed later.

[0047] Note that the door device 1 includes a doorway
packing 23, which is made of rubber, as a close-contact
member of the present embodiment that can come into
close contact with the doors 11 and the vehicle body. In
the present embodiment, the doorway packing 23 is in-
stalled on the inner side, in the vehicle width direction,
of the peripheral portion of the doorway 102 on the side
wall 101, which is part of the vehicle body. Also, this door-
way packing 23 is installed so as to extend along the
entire circumference of the peripheral portion of the door-
way 102. Accordingly, the doorway packing 23 is installed
so as to be interposed between the doors 11 and the
portion of the vehicle body that is located outward of the
doors 11 in the vehicle width direction.

[0048] Due to providing the doorway packing 23 as de-
scribed above, when the doors 11 are in the fully-closed
position and the pressing mechanisms 16 press the
doors 11 outward in the vehicle width direction, the doors
11 are pressed against the peripheral portion of the door-
way 102 via the doorway packing 23. Accordingly, the
doors 11 and the side wall 101 of the vehicle body are in
close contact via the doorway packing 23, and an airtight
state is ensured between the doors 11 and the vehicle
body in the doorway 102.

[0049] Also, the doors (11a, 11b) are respectively pro-
vided with door leading end side packings (24a, 24b),
which are made of rubber, on the door leading end sides
of the doors (11a, 11b), which are the end portion sides
in the closing direction. The door leading end side pack-
ing 24a is provided on the door leading end side of the
door 11a, and the door leading end side packing 24b is
provided on the door leading end side of the door 11b.
The door leading end side packings (24a, 24b) are in-
stalled so as to extend along the entire vertical length of
the end portions of the doors (11a, 11b) on the door lead-
ing end side. Also, the door leading end side packing 24a
andthe doorleading end side packing 24b are configured
so as to come into close contact and fit with each other
when the doors 11 (11a, 11b) are in the fully-closed po-
sition (see FIGS. 2 and 3).

[0050] When the doors 11 are in the fully-closed posi-
tion and the pressing mechanisms 16 press the doors 11
in the closing direction of the doors 11 as well, the door
11a and the door 11b are pressed against each other via
the door leading end side packings (24a, 24b). Accord-
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ingly, the door 11a and the door 11b are in close contact
via the door leading end side packings (24a, 24b), and
an airtight state is ensured between the door 11a and
the door 11b in the doorway 102.

[0051] The configuration of the pressing mechanisms
16 will be described in more detail below Multiple press-
ing mechanisms 16 are installed, and in the present em-
bodiment, four of them are installed. Two pressing mech-
anisms 16 are provided on the door trailing end side of
the door 11a, and another two are provided on the door
trailing end side of the door 11b.

[0052] Out of the two pressing mechanisms 16 in-
stalled on the door trailing end side of each of the doors
(11a, 11b), one of them is installed at position that is on
the upper half side of the corresponding door 11, and is
a little higher than the central position of the door 11 in
the vertical direction. Also, the other one of the two press-
ing mechanisms 16 installed on the door trailing end side
of each of the doors (11a, 11b) is installed at a position
at the bottom of the corresponding door 11. Accordingly,
the pressing mechanisms 16 are installed at at least the
other one of the top and the bottom of the doors 11, that
is to say, at the bottom of the doors 11 in the present
embodiment, which is the side on which the door open-
close drive mechanism 12 is not installed.

[0053] Note that the pressing mechanism 16 installed
on the upper half side of the door trailing end side of the
door 11a and the pressing mechanism 16 installed on
the upper half side of the door trailing end side of the
door 11b are both installed at the same height in the
vertical direction. Also, the pressing mechanism 16 in-
stalled at the position at the bottom of the door trailing
end side of the door 11a and the pressing mechanism
16 installed at the position at the bottom of the door trailing
end side of the door 11b are both installed at the same
height in the vertical direction.

[0054] FIG. 6 is a plan view schematically showing the
pressing mechanism 16 installed at the position at the
bottom of the door trailing end side of the door 11a, as
well as a portion of the door 11a. FIG. 7 is a side view of
the pressing mechanism 16 as viewed from the position
of arrows C-C in FIG. 6. Note that hatching indicating the
cross-section of the door 11a has been omitted from FIG.
6 (the same follows for later-described FIG. 8). The press-
ing mechanisms 16 installed at the upper half side posi-
tion and the bottom position of the door trailing end side
of the door 11a have similar configurations. Also, the
pressing mechanisms 16 installed at the upper half side
position and the bottom position of the door trailing end
side of the door 11b have similar configurations.

[0055] Also, with the pressing mechanism 16 installed
on the door trailing end side of the door 11a and the
pressing mechanism 16 installed on the door trailing end
side of the door 11b, the respective arrangements of the
constituent elements in the forward-rearward direction of
the vehicle are set so as to be opposite from each other.
Specifically, the arrangement of the constituent elements
in the forward-rearward direction of the vehicle and the
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vehicle width direction in the pressing mechanism 16 in-
stalled on the door trailing end side of the door 11b is set
so as to be symmetrical to the arrangement of the con-
stituent elements of the pressing mechanism 16 installed
onthe doortrailing end side ofthe door 11a, the symmetry
being about a central position in a virtual plane that pass-
es through the central position of the doorway 102 in the
forward-rearward direction of the vehicle and extends in
the vehicle width direction.

[0056] As described above, the four pressing mecha-
nisms 16 are configured so as to include similar constit-
uent elements, and therefore the following describes the
structure of the pressing mechanism 16 installed at the
position at the bottom of the door trailing end side of the
door 11a, and the structures of the other pressing mech-
anisms 16 will not be described.

[0057] The pressing mechanism 16 is installed on the
vehicle body, that is to say, is installed on the inner frame
104, for example. The pressing mechanism 16 includes
a base portion 26, an actuator 27, a link member 28, and
the like. The base portion 26 is provided as a plate-
shaped member, is fixed to the inner frame 104, and is
installed such that the portion spreading out planarly
spreads out along the horizontal direction. The actuator
27 and the link member 28 are installed on the base por-
tion 26.

[0058] The actuator 27 is configured so as to include
a cylinder mechanism that operates by a rod being dis-
placed relative to the cylinder body due to compressed
air being supplied and discharged, for example. Note that
the actuator 27 may be configured so as to include a
solenoid mechanism that operates by the position of a
magnetic body being displaced relative to a coil due to
the coil being switched between an excited state and a
non-excited state, or may be configured so as to include
a mechanism that uses a ball screw driven by an electric
motor.

[0059] The present embodiment gives the example of
an actuator 27 configured as a cylinder mechanism pro-
vided with a cylinder body 27a and a rod 27b. The actu-
ator 27 operates in accordance with a command from
the door controller 25. When an electromagnetic valve
(not shown) is switched in accordance with a command
signal from the door controller 25, compressed air is sup-
plied from a compressed air source (not shown) to the
cylinder body 27a, and the rod 27b moves into the cylin-
derbody 27a so as to retract. Also, when the electromag-
netic valve is switched in accordance with a command
signal from the door controller 25, compressed air is dis-
charged from the cylinder body 27a, and the rod 27b
extends out of the cylinder body 27a so as to protrude.
[0060] The link member 28 is provided as a plate-
shaped member that extends with a bend, and is config-
ured as a member that has two end portions that extend
from the central portion toward respective directions that
form an obtuse angle. The link member 28 is rotatably
attached to a swing shaft 29, which is fixed to the base
portion 26 and shaped as a round rod that extends in the
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vertical direction, in the central portion thereof. Accord-
ingly, the link member 28 is installed so as to be able to
swing about the swing shaft 29, which configures a shaft
that extends in the vertical direction on the present em-
bodiment.

[0061] Also, the link member 28 has a pressing roller
28a that is rotatably joined to the end portion on one end
side that extends so as to protrude outward in the vehicle
width direction relative to the central portion, which is
rotatably joined to the swing shaft 29. Furthermore, the
end portion of the link member 28 on the other end side,
which extends so as to protrude inward in the vehicle
width direction relative to the central portion that is rotat-
ably joined to the swing shaft 29, is joined to the tip portion
of the rod 27b via a joining shaft 30. The joining shaft 30
penetrates an elongated through-hole 28b, which is
formed in the end portion of the link member 28 on the
other end side, in a loosely fitted state.

[0062] FIG. 6 shows the pressing mechanism 16 in the
stateinwhichtherod 27b has extended out of the cylinder
body 27a. On the other hand, FIG. 8 is a plan view sche-
matically showing the first pressing mechanism 16 as
well as a portion of the door 11a similarly to FIG. 6, and
shows the pressing mechanism 16 in the state in which
the rod 27b has retracted into the cylinder body 27a.
[0063] Due to the position of the rod 27b becoming
displaced by the operation of the actuator 27, the link
member 28 swings about the swing shaft 29 along with
the displacement of the position of the rod 27b. Then,
due to therod 27b becoming displaced from the extended
position to the retracted position, that is to say due to
shifting from the state shown in FIG. 6 to the state shown
in FIG. 8, the link member 28 swings about the swing
shaft 29, and the outer circumferential face of the press-
ingroller 28a presses against a door-side contact portion
31 that is provided on the end portion of the door 11a on
the door trailing end side.

[0064] The door-side contact portion 31, which is pro-
vided at a position that comes into contact with the press-
ing roller 28a in the end portion of the door 11a on the
door trailing end side, is provided with a recessed portion
31a that has an arc-shaped recessed cross-section in
correspondence with the outer circumferential face of the
cylindrical pressing roller 28a. When the rod 27b retracts
into the cylinder body 27a and the link member 28 swings,
the pressing roller 28a of the link member 28 presses the
recessed portion 31a of the door-side contact portion 31
in the directions indicated by an arrow D1 and an arrow
D2 in FIG. 8. In other words, when the rod 27b retracts
and the link member 28 swings, the link member 28
presses the door 11a outward in the vehicle width direc-
tion (the direction indicated by the arrow D1 in FIG. 8) as
well as presses the door trailing end side of the door 11a
in the closing direction of the door 11 (the direction indi-
cated by the arrow D2 in FIG. 8).

[0065] Note that in addition to the actuator 27 and the
link member 28, a limit switch mechanism 32 is also in-
stalled on the base portion 26. The limit switch mecha-
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nism 32 has a head portion 32a that comes into contact
with a limit switch contact portion 27c that has aninclined
face and is attached to the tip-side end portion of the rod
27b. When the rod 27b becomes displaced, the head
portion 32a becomes displaced along the inclined face
of the limit switch contact portion 27c. The operating state
ofthe actuator 27 is thus detected in the limit switch mech-
anism 32. Note that a signal regarding the operating state
of the actuator 27 detected by the limit switch mechanism
32 is acquired by the door controller 25. The door con-
troller 25 can thus become aware of the operating state
of the pressing mechanism 16.

[0066] The pressing mechanisms 17 configure the
second pressing mechanisms of the present embodi-
ment. Accordingly, the pressing mechanisms 17 are in-
stalled at the other one of the top and the bottom of the
doors 11, that is to say, at the bottom of the doors 11 in
the present embodiment, which is the side on which the
door open-close drive mechanism 12 is not installed.
These pressing mechanisms 17 are configured as mech-
anisms that, when the doors 11 are in the fully-closed
position, press the doors 11 toward the side wall 101 of
the vehicle body by pressing the doors 11 outward in the
vehicle width direction on the door leading end side of
the doors 11.

[0067] Note that as described above, the doorway
packing 23 is provided in the peripheral portion of the
doorway 102 on the side wall 101. Accordingly, when the
doors 11 are in the fully-closed position, and the pressing
mechanisms 17 press the doors 11 outward in the vehicle
width direction, the doors 11 are pressed against the pe-
ripheral portion of the doorway 102 via the doorway pack-
ing 23. Accordingly, the doors 11 and the side wall 101
of the vehicle body are in close contact via the doorway
packing 23, and an airtight state is ensured between the
doors 11 and the vehicle body in the doorway 102.
[0068] The configuration of the pressing mechanisms
17 will be described in more detail below FIG. 9 is a plan
view schematically showing the structure of a lower por-
tion of the door device 1, the doors 11 being in the fully-
closed position. FIG. 10 is an enlarged view of a portion
of FIG. 9. FIG. 11 is a view corresponding to FIG. 10,
and shows the doors 11 in the state of being partially
opened so as to open a portion of the doorway 102. FIG.
12 is an enlarged schematic view of the state in FIG. 10
as viewed from the position of arrows E-E. FIG. 13 is an
enlarged schematic view of the state in FIG. 11 as viewed
from the position of arrows F-F. Note that hatching indi-
cating cross-sections has been omitted from FIGS. 9 to
13 in order to more clearly show the structure.

[0069] The pressingmechanisms 17 (17a, 17b) shown
in FIGS. 9to 12 are provided as a pair in correspondence
with the doors 11 (11a, 11b). Specifically, the pressing
mechanism 17a is installed in correspondence with the
door 11a at a position at the bottom of the door 11a, and
the pressing mechanism 17b is installed in correspond-
ence with the door 11b at a position at the bottom of the
door 11b. Note that the pressing mechanism 17a and the
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pressing mechanism 17b have a similar configuration. In
view of this, the following describes the structure of the
pressing mechanism 17a, and a description will not be
given for the structure of the pressing mechanism 17b.
[0070] The pressing mechanism 17a is configured so
as to include a cam portion 33 that has an inclined face
33a, and a guide roller 34. The cam portion 33 is provided
as a thick plate-shaped member, and is provided on the
door leading end side of a lower end portion 35 of the
door 11a. Also, the inclined face 33ais formed at an end
portion of the cam portion 33 arranged on the door lead-
ing end side.

[0071] The guideroller 34 is installed on the floor frame
106, which is part of the vehicle body, and is installed so
as to be able to come into contact with the cam portion
33. The guide roller 34 is installed so as to be able to
rotate about a rotation shaft 34a that is fixed to the floor
frame 106 and extends in the vertical direction. Also, the
guide roller 34 is provided on a portion of the floor frame
106 that opposes the door leading end side of the door
11a when the door 11a is in the fully-closed position.
Furthermore, the guide roller 34 is installed so as to press
the door 11a outward in the vehicle width direction due
to coming into contact with the cam portion 33 when the
door 11ais in the fully-closed position.

[0072] In the state shown in FIG. 11, the guide roller
34 is in contact with the inner face, with respect to the
vehicle width direction, of the lower end portion 35 of the
door 11a. When the door 11a moves in the closing direc-
tion from this state, the cam portion 33 also moves along
with the door 11a, and the inclined face 33a comes into
contact with the outer circumferential face of the guide
roller 34. The inclined face 33a then moves along the
outer circumferential face of the guide roller 34, and the
cam portion 33 becomes displaced outward inthe vehicle
width direction. Accordingly, the lower end portion 35 of
the door 11a becomes displaced outward in the vehicle
width direction along with the cam portion 33. Then, as
shown in FIGS. 10 and 12, when the door 11ais in the
fully-closed position, the door 11a is pressed outward in
the vehicle width direction by the guide roller 34. At this
time, the lower end portion 35 of the door 11 and the side
wall 101 of the vehicle body come into close contact with
each other via the doorway packing 23, and the airtight
state is ensured between the door 11 and the vehicle
body in the doorway 102.

[0073] Note thatas shownin FIGS.9to 11 and 13, the
door device 1 includes support roller units 36. Each sup-
port roller unit 36 is configured so as to include a base
36a that is fixed to the floor frame 106, a rotation shaft
36b that s fixed to the base 36a, a support roller 36¢ that
is rotatably attached to the rotation shaft 36b, and the
like. The support roller 36¢ is installed such that its outer
circumferential face can come into contact with the inner
face, in terms of the vehicle width direction, of the lower
end portion 35 of the door 11a. Accordingly, with this
configuration, when the door 11a moves in the forward-
rearward direction of the vehicle while the cam portion
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33is notin contact with the guide roller 34, the movement
direction of the door 11a is guided by the support roller
36¢ as well.

[0074] The following describes the operation of the
door device 1 when the doors 11 are closed. When the
doors 11 are in the fully-open position, the door open-
close drive mechanism 12 operates based on an instruc-
tion to close the doors 11 from the door controller 25, and
an operation for closing the doors 11 is performed. In this
case, due to the operation of the door open-close drive
mechanism 12, the joining members 19 and the hanger
members 14 (14a, 14b) that are joined to the pair of racks
in the door open-close drive mechanism 12 move in the
direction of approaching each other. The doors (11 (11a,
11b) also move in the direction of approaching each other
along with the hanger members 14. At this time, the
movement direction of the hanger members 14 is guided
by the guiding member 13 (13a, 13b).

[0075] Whenthedoors11(11a, 11b) movetoa position
close to the fully-closed position, the moving rollers 22
move outward in the vehicle width direction along the
inclined portions 21a of the guiding rail 21, and the hanger
members 14 (14a, 14b) also swing outward in the vehicle
width direction. Accordingly, the doors 11 (11a, 11b) also
move outward in the vehicle width direction. Then, when
the doors 11 (11a, 11b) are in the fully-closed position,
the doors 11 (11a, 11b) come into close contact with the
doorway packing 23 and are pressed against the vehicle
body.

[0076] Also, when the doors 11 (11a, 11b) move to a
position close to the fully-closed position, the pressing
mechanisms 17 (17a, 17b) also operate. Specifically, at
this time, the cam portion 33 comes into contact with the
guide roller 34, and the lower end portion 35 of the door
11a is pressed outward in the vehicle width direction by
the guide roller 34. Then, when the doors 11 (11a, 11b)
are in the fully-closed position, the doors 11 (11a, 11b)
come into close contact with the doorway packing 23 and
are pressed against the vehicle body.

[0077] When the doors 11 (11a, 11b) are in the fully-
closed position as described above, the pressing mech-
anisms 16 subsequently operate based on a command
signal from the door controller 25. At this time, each
pressing mechanism 16 operates such that the rod 27b
of the actuator 27 retracts into the cylinder body 27a.
Accordingly, the link member 28 swings about the swing
shaft 29. The recessed portion 31a of the door-side con-
tact portion 31 on the door trailing end side of the door
11 (11a, 11b) is then pressed by the pressing roller 28a
outward in the vehicle width direction, and also in the
closing direction of the doors 11 (11a, 11b). Accordingly,
the doors 11 (11a, 11b) are pressed against the vehicle
body while being in close contact with the doorway pack-
ing 23, and are also pressed such that their door leading
end sides come into close contact with each other.
[0078] When the doors 11 open, the operation of the
door device 1 is the opposite of the above-described op-
eration. Firstly, the actuators 27 operate such that the
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rods 27b extend from the cylinder bodies 27a based on
a command signal from the door controller 25. Accord-
ingly, the operation of the pressing mechanisms 16 for
pressing the doors 11 (11a, 11b) is canceled.

[0079] The door open-close drive mechanism 12 then
operates based on a command to open the doors 11 from
the door controller 25, and an operation for opening the
doors 11 is started. The moving rollers 22 move inward
in the vehicle width direction along the inclined portions
21a of the guiding rails 21, and the hanger members 14
(14a, 14b) also swing inward in the vehicle width direc-
tion. Accordingly, the operation in which the doors 11
(11a, 11b) are pressed against the vehicle body via the
doorway packing 23 is canceled. Also, at this time, the
cam portions 33 move away from the guide rollers 34,
and the operation in which the lower end portions 35 of
the doors 11 (11a, 11b) are pressed against the vehicle
body via the doorway packing 23 is also canceled.
[0080] After the operation for pressing the doors 11
(11a, 11b) is canceled, the operation of the door open-
close drive mechanism 12 continues, and thus the joining
members 19 and the hanger members 14 (14a, 14b) that
are joined to the pair of racks of the door open-close drive
mechanism 12 move in the direction of separating from
each other. The doors 11 (11a, 11b) also move in the
direction of separating from each other along with the
hanger members 14. Atthis time, the movement direction
of the hanger members 14 is guided by the guiding mem-
ber 13 (13a, 13b). When the doors 11 (11a, 11b) reach
the fully-open position, the doors 11 (11a, 11b) become
accommodated in the door pockets 103.

[0081] Accordingtothedoordevice 1described above,
the double sliding doors 11 (11a, 11b) provided as a pair
are opened and closed by the operation of the door open-
close drive mechanism 12. This enables a large number
of passengers to board and get off smoothly in a short
amount of time. Also, according to the door device 1,
when in the fully-closed position, the door trailing end
sides ofthe doors 11 (11a, 11b) are pressed by the press-
ing mechanisms 16 outward in the vehicle width direction
against the vehicle body. Also, at the top of the doors 11
(11a, 11b), which are on the side where the door open-
close drive mechanism is installed, the doors 11 (11a,
11b) are pressed toward the vehicle body when in the
fully-closed position by the vehicle width direction guiding
mechanisms 15 (15a, 15b) that move the doors 11 (11a,
11b) in the vehicle width direction along with the operation
of the door open-close drive mechanism 12. Further-
more, at the bottom of the doors 11 (11a, 11b), which are
on the side opposite to the side on which the door open-
close drive mechanism 12 is installed, the door leading
end sides of the doors 11 (11a, 11b) are pressed outward
in the vehicle width direction against the vehicle body by
the pressing mechanisms 17 (17a, 17b) when in the fully-
closed position. Accordingly, the periphery of the double
sliding doors 11 (11a, 11b) is pressed closely against the
vehicle body, thus making it possible to obtain an airtight
door structure in which an airtight state applicable to high-
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speed vehicles is ensured.

[0082] Accordingly the present embodiment enables
providing a vehicle door device 1 that has double sliding
doors 11 (11a, 11b) and can ensure an airtight state that
is applicable to high-speed vehicles.

[0083] Also,thedoordevice 1is provided with the door-
way packing 23 that is provided between the doors 11
(11a, 11b) and a portion of the vehicle body on the outer
side in the vehicle width direction, and can come into
close contact with the doors 11 (11a, 11b) and the vehicle
body. This enables further improving the airtightness of
the double sliding door type of airtight door structure.
[0084] Also, according to the door device 1, the press-
ing mechanisms 16 press the doors 11 (11a, 11b) at at
least positions at the bottom of the doors 11 (11a, 11b),
which are on the side opposite to the side on which the
door open-close drive mechanism 12 is installed. This
enables efficiently pressing the periphery of the doors 11
(11a, 11b) against the vehicle body using the vehicle
width direction guiding mechanisms 15 (15a, 15b) and
the pressing mechanisms 16. Also, since the pressing
mechanisms 16 can press the doors 11 (11a, 11b) in the
closing direction as well, the pair of door leading end
sides of the doors 11 (11a, 11b) can be pressed against
each other in the closing direction, and it is possible to
furtherimprove the airtightness of the double sliding door
type of airtight door structure.

[0085] Also, according to the door device 1, the press-
ing mechanisms 16, which press the doors 11 (11a, 11b)
outward in the vehicle width direction against the vehicle
body and also press the pair of door leading end sides
of the doors 11 (11a, 11b) against each other in the clos-
ing direction, are realized with a simple structure in which
the link members 28 swing about the swing shafts 29,
which extend in the vertical direction, due to the operation
of the actuators 27. Also, the function of pressing the
doors 11 (11a, 11b) outward in the vehicle width direction
against the vehicle body and the function of pressing the
pair of door leading end sides of the doors 11 (11a, 11b)
against each other are realized by a single mechanism.
[0086] Also, according to the door device 1, the press-
ing mechanisms 17 (17a, 17b) are configured by a cam
portion 33 and a guide roller 34 that comes into contact
with the cam portion 33, and therefore the doors 11 (113,
11b) can be pressed outward in the vehicle width direc-
tion using drive force from the door open-close drive
mechanism 12. Also, the pressing mechanisms 17 (17a,
17b), which press the doors 11 (11a, 11b) outward in the
vehicle width direction at the door leading end sides of
the doors 11 (11a, 11b) when in the fully-closed position,
are realized with a simple structure in which the cam por-
tion 33 and the guide roller 34 are provided on the doors
11 (11a, 11b) and the vehicle body.

[0087] Also, according to the door device 1, when the
doors 11 (11a, 11b) are to be opened and closed by the
door open-close drive mechanism 12, the movement di-
rection of the hanger members 14 (14a, 14b), which sus-
pend the doors 11 (11a, 11b), is guided by the guiding
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members 13 (13a, 13b) while the doors 11 (11a, 11b)
are opened and closed. At this time, the hanger members
14 (14a, 14b) can swing in the vehicle width direction
relative to the guiding members 13 (13a, 13b), thus mak-
ing it possible to suppress the extent to which momentum
from the doors 11 (11a, 11b) acts on the door open-close
drive mechanism 12. This enables realizing a vehicle
door device 1 in which the door open-close drive mech-
anism 12 is not readily damaged.

[0088] Although an embodiment of the present inven-
tion is described above, the present invention is not lim-
ited to the above-described embodiment, and can be car-
ried out with various modifications within the scope of the
claims. For example, the present invention may be car-
ried out with the following modifications.

(1) The above embodiment is described taking the
example of a mode in which the doorway packing,
which is provided as a close-contact member able
to come into close contact with the door and the ve-
hicle body, is installed on the vehicle body, but this
need not be the case. The close-contact member
capable of coming into close contact with the door
and the vehicle body need only be installed on at
least one of the door and the vehicle body.

(2) The above embodiment is described taking the
example of a mode in which the door open-close
drive mechanism is configured so as to include a
planetary gear mechanism and a rack-and-pinion
mechanism, but this need not be the case. It is pos-
sible to implement a door open-close drive mecha-
nism that is configured so as to include a driving
wheel member and a driven wheel member that are
configured as pulleys, sprockets, or the like, and an
endless member configured as a belt, a chain, a wire,
or the like that is wound around the driving wheel
member and the driven wheel member.

(3) The above embodiment is described taking the
example of a mode in which the door open-close
drive mechanism is installed at the top of the doors,
and the second pressing mechanisms are installed
at the bottom of the doors, but this need not be the
case. Amode may be implemented in which the door
open-close drive mechanism is installed at the bot-
tom of the doors, and the second pressing mecha-
nisms are installed at the top of the doors.

(4) The above embodiment is described taking the
example of a mode in which the second pressing
mechanisms are configured such that the cam por-
tion is provided on the door, and the guide roller is
provided on the vehicle body, but this need not be
the case. A mode may be implemented in which the
cam portion is provided on the vehicle body, and the
guide roller is provided on the door.

(5) The above embodiment is described taking the
example of a mode in which the vehicle width direc-
tion guiding mechanism is configured so as to in-
clude a guiding rail and a moving roller, but this need
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17,17a, 17b
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not be the case. The vehicle width direction guiding
mechanism may be configured as, for example, a
linking mechanism for swinging the doors along the
vehicle width direction when the doors move in the
vicinity of the fully-closed position.

Industrial Applicability

The present invention is widely applicable as a

Descriptions of Reference Numerals

[0090]

Vehicle door device
Door
Door open-close drive mechanism

Vehicle width direction guiding mecha-
nism

Pressing mechanism (first pressing
mechanism)

Pressing mechanism (second pressing
mechanism)

Doorway

Claims

A vehicle door device for installation in a doorway of
a vehicle, comprising:

double sliding doors that are provided as a pair
and are able to open and close the doorway by
moving along a side wall of the vehicle in a for-
ward-rearward direction of the vehicle;

a door open-close drive mechanism that is in-
stalled at one of the top and the bottom of the
doors and drives the doors to be opened and
closed;

avehicle width direction guiding mechanism that
guides the doors so as to move in a vehicle width
direction along with operation of the door open-
close drive mechanism, the vehicle width direc-
tion being the width direction of the vehicle;
first pressing mechanisms that, when the doors
are in a fully-closed position, press the doors
toward a vehicle body of the vehicle by pressing
the doors outward in the vehicle width direction
on door trailing end sides that are end portion
sides in an opening direction of the doors; and
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12

second pressing mechanisms that are installed
atthe other ofthe top and the bottom of the doors
and, when the doors are in the fully-closed po-
sition, press the doors toward the vehicle body
by pressing the doors outward in the vehicle
width direction on door leading end sides that
are end portion sides in a closing direction of the
doors.

2. The vehicle door device according to claim 1, com-

prising:

a close-contact member that is installed on at
least one of the door and the vehicle body and
is able to come into close contact with the door
and the vehicle body,

wherein the close-contact member is installed
so as to be interposed between the door and a
portion of the vehicle body that is located out-
ward of the door in the vehicle width direction.

The vehicle door device according to claim 1 or 2,
wherein the first pressing mechanisms are installed
at at least the other of the top and the bottom of the
doors, and are able to press the doors in the closing
direction of the doors as well.

The vehicle door device according to claim 3,
wherein each of the first pressing mechanisms has
an actuator and a link member that is installed so as
to be able to swing about a shaft that extends in a
vertical direction, the actuator having a cylinder
mechanism, a solenoid mechanism, or a ball screw
mechanism, and

due to operation of the actuators, the link members
swing about the shafts, press the doors outward in
the vehicle width direction, and press the door trailing
end sides of the doors in the closing direction of the
doors.

The vehicle door device according to any one of
claims 1 to 4,

wherein each of the second pressing mechanisms
has a cam portion that has an inclined face, and a
guide roller that presses the door outward in the ve-
hicle width direction upon coming into contact with
the cam portion when the doors are in the fully-closed
position,

either the cam portions or the guide rollers are pro-
vided on the door leading end sides of the doors, and
the other of the cam portions and the guide rollers
are provided on portions of the vehicle body that op-
pose the door leading end sides of the doors when
the doors are in the fully-closed position.

The vehicle door device according to any one of
claims 1 to 5, further comprising:
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aguiding member thatis provided on the vehicle
body at the top of the doors; and

hanger members that are joined to the doors so
as to suspend the doors, a movement direction
of the hanger members being guided by the
guiding member,

wherein the hanger members are installed on
the guiding member so as to be able to swing
along the vehicle width direction.
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FIG. 4
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FIG. 5
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FIG. 12
11a, 11
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FIG 13 1la, 11
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