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Description
TECHNICAL FIELD

[0001] The present invention relates to a door device
and a door system provided to an entrance port of a rail-
road vehicle.

BACKGROUND ART

[0002] A door device has been conventionally been
used to letrail road passengers get on and off. Regarding
the door devices for railroad vehicles, there are cases
where a number of passengers lean on the doors during
the peak of commuting hours, thus applying various forc-
es to the doors. For this reason, various studies have
been conducted on railroad vehicle door devices, taking
into account the safety of passengers.

[0003] For example, Patent Document 1 discloses a
side sliding door device for trains, having side sliding
doors suspended and supported moveably with an aide
of doorrollers, which device is intended to ensure smooth
operation of opening or closing and improve the safety.
[0004] The train side sliding door device of the Patent
Document 1 having two door rollers for supporting the
side sliding door against the downward load of the sliding
door, is additionally provided with a guide roller for re-
stricting an upward movement of the side sliding door.
Further, a gap between the guide roller and the ceiling
plane of the door rail is made smaller than that between
the door roller and the ceiling plane.

[0005] With the train side sliding door device of Patent
Document 1, the guide roller abuts the door rail ceiling
plane before the two door rollers, even when the side
sliding doorreceives a traverse load from the passengers
and the door rollers move upward along the curve of the
floor plane of the door rail. Therefore, the door rollers will
not contact the door rail ceiling plane to cause a stuck
state. Further, even if a foreign material is caught be-
tween the side sliding door while the gap between the
door rollers and the door rail ceiling plane is big, the side
sliding doors will not be largely tilted.

[0006] EP 1 013 864 describes a trolley for a sliding
door, having a running roller rolling on a running rail for
supporting the sliding door. A counter rail on which a
counterrollerrolls is also described, whereby the running
and counter rollers have an associated rocker-shaped
running mechanism bearer.

[0007] GB 604101 describes aslidingdoor suspended
from a runner including a lever on which two rollers are
mounted. The rollers are adapted to travel in channel
guide.

[0008] DE 564 572 describes an adjustable sliding
door hanger having an eccentric ring for adjusting the
door.

[0009] [Patent Document 1] Japanese Unexamined
Patent Publication No. 007985/2005
(Tokukai2005-007985)
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DISCLOSURE OF THE INVENTION
[TECHNICAL PROBLEM]

[0010] In the railroad vehicle door device or of Patent
Document 1 or any other known railroad vehicle door
devices, the gap between the door rollers and a rail unit
provided at an upper portion needs to be adjusted after
placing the door rollers on the rail unit, for the purpose
of preventing derailing of the door rollers from the rail unit.
[0011] However, a structure for adjusting the gap be-
tween the door rollers and the rail unit has been a tech-
nical problem to be solved in the railroad field in which
safe transportation of passengers is required, for the rea-
son that the possibility of having the door rollers derailed
from the rail unit is high, when such an adjustment mech-
anism is damaged or broken down.

[0012] Itis therefore an object of the present invention
to provide a railroad vehicle door device capable of pre-
venting derailing of the door rollers from the rail unit thus
ensuring safe opening or closing of the door.

[0013] It is another object of the present invention to
provide a railroad vehicle door device capable of pre-
venting derailing of the door rollers from the rail unit thus
ensuring safe opening or closing of the door, which de-
vice allows reduction of manufacturing and set-up costs.

[TECHNICAL SOLUTION AND EFFECTS]
[0014]

(1) A railroad vehicle door device of the present in-
vention includes the features according to claim 1.
In the railroad vehicle door device of the present in-
vention, the support unit is formed so as to be able
tomove in the C-shape cross section by the first door
roller and the second door roller. Moving this sus-
pender suspending the door opens or closes the rail-
road vehicle door. To the support unit is provided the
first door roller. To one end of the support unit is the
second door roller, and the suspender on the other
end of the support unit. Thus, when a vertically down-
ward force stemming from the self-load of the door
works on the other end of the support unit, the first
door roller is supported by one side of the rail unit.
The first door roller serves as a fulcrum, and the sec-
ond door roller is subject to a vertically upward force
and supported by the other side of the rail unit.

In this case, the self-load of the door works on the
suspender. The first door roller then serves as a ful-
crum, and causes the second door roller to abut the
side of the rail unit opposite to the side where the
first door roller abuts, thereby supporting the door.
Thus, there is no need for a gap that requires adjust-
ment for preventing derailing, and an adjustment
mechanism is no longer necessary. This prevents
derailing attributed to damage or breakdown of the
adjustment mechanism, and allows safe and reliable
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opening or closing of the doors. Further, no adjust-
ment work is necessary because there is no adjust-
ment mechanism, which enables reduction of man-
ufacturing and installing costs. Since the first door
roller and the second door roller are provided to the
support unit, the first door roller and the second door
roller are easily inserted from an end of the rail unit
having the C-shape cross section, at the time of as-
sembling.

@)

The railroad vehicle door device of the present in-
vention may further include a plate member formed
along a length direction of the rail unit, wherein the
support unit is provided symmetrically on each side
of the plate member, the support unit being provided
with the first door roller, the second door roller, and
the suspender.

In this case, the support unitis provided on each side
of the plate member. Therefore, the plate member
and the support unit can be handled as a single unit.
Further, the distance between the suspenders of
each support unit is made constant. Therefore, un-
like a case of forming separate members, no posi-
tioning process is necessary, and the door is easily
suspended. Further, the support unit symmetrically
provided on the left and right restrains load applied
to the first door roller and the second door roller,
when reciprocating the plate member and the pair
of support units relative to the rail unit, thus enabling
smooth reciprocation along the rail unit.

(3) The railroad vehicle door device of the present
invention is preferably adapted so that: an imaginary
line connecting a shaft of the first door roller and a
shaft of the second door roller is slightly tilted from
the length direction of the rail unit.

In this case, the first door roller and the second door
roller are not largely tilted, and sufficient distance
between the shafts of the first door roller and the
second door roller is ensured. This disperses the
self-load (acting force) from the door via the sus-
pender of the support unit to the first door roller and
the second door roller, in a balanced manner, and
also absorbs an offset-load from the door. As aresult,
anincrease in the load from reciprocation of the sup-
port units and an offset load are absorbed, and
smooth reciprocation along the rail unit is possible.
(4) The railroad vehicle door device of the present
invention is preferably adapted so that: an opening
of the C-shape cross section of the rail unit has a
pair of convex rails and the outer circumferential sur-
face of the first door roller has a concave rail-facing
portion, or the opening of the C-shape cross section
of the rail unit has a pair of concave rails, and the
outer circumferential surface of the first door roller
has a convex rail-facing portion; and the shortest
spacing distance between the convex or the concave
rails of said pair of rails is shorter than the maximum
circumference diameter of the first door roller.
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In this case, the rail unit has the pair of concave or
convex rails, and the first door roller has a rail-facing
portion having a shape that corresponds to the rails.
The gap between the rail-facing portion and the rail
is preferably between 0.5 mm, inclusive, and 10 mm,
inclusive, and is more preferably between 1 mm, in-
clusive, and 2 mm, inclusive. Further, the shortest
spacing distance of the rail unit is smaller than the
diameter of the first door roller. Therefore, it is pos-
sible to completely prevent derailing of the first door
roller from the rail unit. As a result, even when the
door is subject to a vertically upward or downward
force or a swing force, the first door roller does not
derail from the rail unit. Note that the first door roller
is inserted from an end of the rail unit at the time of
assembling.

(5) The railroad vehicle door device of the present
invention is preferably adapted so that: an opening
of the C-shape cross section of the rail unit has a
pair of convex rails, and the outer circumferential sur-
face of the first door roller has a concave rail-facing
portion, or the opening of the C-shape cross section
of the rail unit has a pair of concave rails, and the
outer circumferential surface of the first door roller
has a convex rail-facing portion; and the shortest
spacing distance between the convex or the concave
rails of said pair of rails is shorter than the maximum
circumference diameter of the second door roller.
In this case, the rail unit has the pair of concave or
convex rails, and the second door roller has a rail-
facing portion having a shape that corresponds to
therails. The gap between the rail-facing portion and
the rail is preferably between 0.5 mm, inclusive, and
10 mm, inclusive, and is more preferably between 1
mm, inclusive, and 2 mm, inclusive. Furthr, the short-
est spacing distance of the rail unit is smaller than
the diameter of the second door roller. Therefore, it
is possible to completely prevent derailing of the sec-
ond door roller from the rail unit. As a result, even
when the door is subject to a vertically upward or
downward force or a swing force, the second door
roller does not derail from the rail unit. Note that the
second door roller is inserted from an end of the rail
unit at the time of assembling.

(6) The railroad vehicle door device of the present
invention may be adapted so that: a hole thatenables
suspension from the suspender is formed on a core
material forming the door.

In this case, the hole that enables the suspension
are formed on the core material of the door. As such,
there is no need for a separate process of attaching
to the door a member having the hole for enabling
the suspension. It is therefore possible to simplify
the manufacturing and installing process.

(7) The railroad vehicle door device of the present
invention may be adapted so that: a plurality of slot-
ted holes are formed on a core material forming the
door, the plurality of slotted holes being capable of
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holding shafts on the opposite side of the first door
roller and the second door roller (on the side of the
rollers opposite to the rail unit), the shafts being held
at one end by the support unit.

In this case, the slotted holes formed on the core
material of the door holds the shafts of the first door
roller and the second door roller. Further, these holes
having ellipsoidal shape prevent the first door roller
and the second door roller from being directly subject
to the self-load of the door. Further, since the core
material holds the shafts on the opposite side of the
support unit, the circumferences of the first door roll-
er and the second door roller are protected by the
support unit and the core material of the door.

(8) The railroad vehicle door device of the present
invention may be adapted so that: the suspender is
provided to the support unit and is rotatable by a
disc-like member and a decentralized shaft of the
disc-like member, and the suspender of the door is
suspended from the disc-like member so as to ena-
ble adjustment of the levellness of the door. The sus-
pender may be structured so that the plate member
and the support unit are fixed by the same shaft.

In this case, rotating the decentralized disc-like
member enables adjustment of the suspender in re-
lation to the vertically upward or downward direction.
This allows easy adjustment of the height of the door.
(9) The railroad vehicle door device of the present
invention is adapted so that: a core material of the
door is provided so as to extend over a portion which
is suspended from the suspender.

In this case, the core material provided so as to ex-
tend over the portion suspended from the suspender.
Therefore, the suspender is able to reliably hold the
vertically downward load from the door. As a result,
there is no unnecessary return force ormoment force
between the suspender and the core material, and
the suspender therefore is able to stably hold the
core material.

(10) The railroad vehicle door device of the present
invention may be adapted so that: the support unit
further includes a screw fastener part for fixation on
the plate member.

In this case, the support unit is reliably fixed on the
plate member. Unlike the case of fixing only the sus-
pender, the support unit and the plate member are
fixed by a plurality of shafts. Therefore, it is possible
to reliably fix the plate member and the support unit.
As a result, the support unit and the plate member
are smoothly moved along the rail unit.

(11) A railroad vehicle door system of the present
inventionincludes the features according to claim 11.

[0015] In the railroad vehicle door system of the
present invention, the support unit is formed so as to be
able to move in the C-shape cross section by the first
door roller and the second door roller. The system is
structured to enable opening or closing of the door by
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moving this suspender suspending the door. To the sup-
port unit is provided the first door roller. To one end of
the support unit is the second door roller, and the sus-
pender on the other end of the support unit. Thus, when
a vertically downward force stemming from the self-load
of the door works on the other end of the support unit,
the first door roller is supported by one side of the rail
unit. The first door roller serves as a fulcrum, and the
second door roller is subject to a vertically upward force
and supported by the other side of the rail unit.

[0016] In this case, the self-load of the door works on
the suspender. The first door roller then serves as a ful-
crum, and causes the second door roller to abut the side
of the rail unit opposite to the side where the first door
roller abuts, thereby supporting the door. Thus, there is
no need for a gap that requires adjustment for preventing
derailing, and an adjustment mechanism is no longer
necessary. This prevents derailing attributed to damage
or breakdown of the adjustment mechanism, and allows
safe and reliable opening or closing of the doors. Further,
no adjustment work is necessary because there is no
adjustment mechanism, which enables reduction of man-
ufacturing and installing costs. Since the first door roller
and the second door roller are provided to the support
unit, the first door roller and the second door roller are
easily inserted from an end of the rail unit having the C-
shape cross section, at the time of assembling.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1 is a schematic diagram illustrating a structure
of an exemplary railroad vehicle door system adopt-
ing an embodiment of a railroad vehicle door device,
according to the present invention.

Fig. 2Ais a plane view illustrating an exemplary door
roller device of the railroad vehicle door device.
Fig. 2B is a top view illustrating an exemplary door
roller device of the railroad vehicle door device.
Fig. 3 is an enlarged view schematically illustrating
the door roller device of the railroad vehicle door de-
vice in the rail unit.

Fig. 4 is a cross sectional view taken along the line
A-A of Fig. 3.

Fig. 5 is a cross sectional view taken along the line
B-B of Fig. 3.

Fig. 6 is a cross sectional view taken along the line
C-C of Fig. 3.

Fig. 7 is a cross sectional view taken along the line
D-D of Fig. 3.

Fig. 8 is a diagram showing the railroad vehicle door
device (right door leaf hanging on the door roller de-
vice).

Fig. 9 is a schematic cross sectional view illustrating
a cross section taken along the line E- E of Fig. 8.
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REFERENCE NUMERALS

[0018]

100 Door Roller Device

110 First Door Roller

110a, 120a Concave rail-facing portion
112,113 Shaft

120 Second Door Roller

140 Screw Fastener Part

150 Suspender

152 Disc-Like Member

160 Right Plate

170 Left Plate

180 Shared plate

200 Rail unit

200a Convex pair of rails

300 Drive Mechanism

500 Railroad Vehicle Door system
710 Left Door Leaf

720 Right Door Leaf

750 Suspension member
751,752,761,762 Hole

753,754,763,764  Slotted Hole

781,782 Suspender

800 Railroad Vehicle door Device
) Angle

BEST MODE FOR CARRYING OUT THE INVENTION

The following describes an embodiment of the present
invention. (First Embodiment)

[0019] Fig. 1is aschematicdiagramillustrating a struc-
ture of an exemplary railroad vehicle door system adopt-
ing an embodiment of a railroad vehicle door device, ac-
cording to the present invention.

[0020] As illustrated in Fig. 1, a railroad vehicle door
system 500 includes a drive mechanism 300 and a rail-
road vehicle door device 800. Further, the railroad vehicle
door device 800 includes: door roller devices 100, a rail
unit 200, a left door rack 310, a right door rack 320, a
control box 400, communicating members 600 and 610,
a left door leaf 710, and a right door leaf 720.

[0021] The drive mechanism 300 of Fig. 1 is provided
with the right door rack 320 and a left door rack 310. The
right door rack 320 and the left door rack 310 extends in
the horizontal direction and are parallel to each other.
The leading ends of the right door rack 320 and the left
door rack 310 are provided with communicating mem-
bers 600 and 610, and the communicating member 610
is fixed on the door roller devices 100. Each door roller
device 100 is formed along the rail unit 200 and is move-
able. Further, the door roller device 100 is provided so
as to enable suspension of the left door leaf 710 and the
right door leaf 720.

[0022] In such a railroad vehicle door system 500 of
Fig. 1, the drive mechanism 300 is driven according to
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an instruction from the control box 400. The driving of
the drive mechanism 300 moves the right door rack 320
and the left door rack 310 in such a manner that these
door racks extend or constrict in the horizontal direction,
thus moving the communicating members 600 and 610
at the leading ends of the right door rack 320 and the left
door rack 310. The movement of the communicating
members 600 and 610 moves the door roller devices 100
along the rail unit 200, thereby opening or closing the left
door leaf 710 and the right door leaf 720.

[0023] The following details the doorroller devices 100.
Fig. 2A is a plane view illustrating an exemplary door
roller device 100. Fig. 2B is a top view illustrating an ex-
emplary door roller device 100.

[0024] Asiillustrated in Fig. 2A, each door roller device
100 essentially includes: first door rollers 110, second
door rollers 120, screw fastener parts 140, suspenders
150, aright plate 160, a left plate 170, and a shared plate
180.

[0025] As illustrated in Figs. 2A, 2B, the shared plate
180 is provided so as to extend in the horizontal direction.
The right plate 160 and the left plate 170 are fixed on the
left and right of the shared plate 180 respectively and are
symmetrical to each other.

[0026] The right plate 160 fixed to an end portion of
the shared plate 180 is provided with a first door roller
110, a second door roller 120, a screw fastener part 140,
and a suspender 150. To the screw fastener part 140
and the suspender 150 of the right plate 160 are provided
later-mentioned bolts each penetrating through the
shared plate 180 and fixes the right plate 160. Similarly,
the left plate 170 fixed to an end portion of the shared
plate 180 is provided with a first door roller 110, a second
door roller 120, a screw fastener part 140, and a sus-
pender 150. To the screw fastener part 140 and the sus-
pender 150 of the left plate 170 are provided bolts each
penetrating through the shared plate 180 and fixes the
left plate 170.

[0027] Next, the following describes the right plate 160
in the rail unit 200 of Fig. 3. Fig. 3 is an enlarged view
schematically illustrating the door roller device 100 in the
rail unit 200. Fig. 4 is a cross sectional view taken along
the line A-A of Fig. 3. Fig. 5 is a cross sectional view
taken along the line B-B of Fig. 3. Fig. 6 is a cross sec-
tional view taken along the line C-C of Fig. 3. Fig. 7 is a
cross sectional view taken along the line D-D of Fig. 3.
[0028] As illustrated in Figs. 3 through 7, the rail unit
200 is a long member having a C-shape cross section.
Each end portion of the C-shape cross section of the rail
unit 200 has a convex curved surface. Further, the right
plate 160 is disposed so as to be in the rail unit 200. As
illustrated in Figs. 4 through 7, the right plate 160 is
formed so that the portion fixed to the shared plate 180
has a thickness and a shape different from those of the
portions of the right plate 160 holding the first door roller
110 and the second door roller 120 (see Fig. 2B).
[0029] When the later-mentioned right door leaf 720 is
suspended on the suspenders 150, each suspender 150
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is subject to a downward force. This causes the first door
roller 110 to contact the lower part of the rail unit 200 and
function as the fulcrum. The second door roller 120 on
the other hand contacts the upper part of the rail unit 200
and serves as a point of counteraction. During this state,
an imaginary line connecting the shafts of the first door
roller 110 and the second door roller 120 forms a slight
angle 0 such as three degree or smaller with respect to
the direction in which the rail unit 200 extends. Note that
it is preferable that the imaginary line connecting the
shafts of the first door roller 110 and the second door
roller 120 forms an angle 6 of not more than one degree
with respect the direction in which the rail unit 200 ex-
tends.

[0030] Therightplate 160 has a slope 160a on the side
of the right plate 160 to be fixed to the shared plate 180.
To the leading end of the right plate 160 having the slope
160a is fixed the suspender 150 by a bolt B. Further, the
bolt B fixes not only the suspender 150 but also the right
plate 160 to the shared plate 180. To the suspender 150
is attached a disc-like member 152 which is decentralized
with respect to the bolt B of the suspender 150. That is,
the disc-like member 152 is attached so as to be able to
rotate as is indicated by the disc-like member 152 and
the disc-like member 152a (broken line) in Fig. 4. Nearby
this suspender 150 is provided a screw fastener part 140.
[0031] The screw fastener part 140 is fixed by a bolt
B, nearby the suspender 150 fixed to the right plate 160.
Further, the bolt B fixes not only the screw fastener part
140, but also the shared plate 180 to the right plate 160.
Thus, the right plate 160 is fixed to the shared plate 180
by the bolts B at two parts: at the suspender 150 and the
screw fastener part 140.

[0032] Asillustratedin Figs. 4 to 7, the rail unit 200 has
a substantially C-shape cross section. In the presentem-
bodiment, the rails of the rail unit 200 are convex. In the
following, the minimum spacing distance between the
convex rails of the rail unit 200 is indicated by L11.
[0033] Onthe otherhand, asillustrated in Figs. 2A, 2B,
and 6, afirstdoorroller 110is provided on aline extending
through the shafts of the suspender 150 and the screw
fastener part 140. The first door roller 110 is provided
substantially in the middle of the right plate 160. As illus-
trated in Figs. 2A, 2B, and 6, the shaft 112 on one side
of the first door roller 110 is held by the right plate 160.
[0034] The outer circumferential surface of the first
door roller 110 has a concave rail-facing portion 110a
that corresponds to the convex 200a rail of the rail unit
200. The minimum circumferential diameter of the con-
cave rail-facing portion 110a of the first door roller 110
is indicated by D11, and the maximum circumferential
diameter of the concave rail-facing portion 110a is indi-
cated by D10.

[0035] As illustrated in Fig. 6, the minimum circumfer-
ential diameter D11 of the concave rail-facing portion
110a of the first door roller 110 is smaller than the mini-
mum spacing distance L11 between the convex rails
200a of the rail unit 200 by a distance (gap) L10, and the
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value of the maximum circumferential diameter D10 of
the concave rail-facing portion 110a of the first door roller
110 is greater than that of the minimum spacing distance
L11 between the convex rails 200a of the rail unit 200.
[0036] Note that, since the right door leaf 720 is sus-
pended on the suspender 150, the first door roller 110
contacts the convex rails 200a at the vertically lower part
of the rail unit 200, and a gap L10 is formed between the
first door roller 110 and the convex rails 200a at the ver-
tically upper part of the rail unit 200, in Fig. 6. The gap
L10 s preferably between 0.5 mm, inclusive, and 10 mm,
inclusive, and is preferably approximately 1 mm in the
present embodiment.

[0037] Further, as illustrated in Fig. 6, a ball bearings
113 are mounted in the firstdoor roller 110 so as to enable
smooth rotation about the shaft 112 of the first door roller
110.

[0038] Next, the following describes the second door
roller 120. Asillustrated in Figs. 2A, 2B, and 7, the second
door roller 120 is provided to an end portion of the right
plate 160. The shaft 122 on one side of the second door
roller 120 is held by the right plate 160, as illustrated in
Fig. 7.

[0039] The outer circumferential surface of the second
door roller 120 has a concave rail-facing portion 120a
which corresponds to the convex rails 200a of the rail
unit 200. The minimum circumferential diameter of the
concave rail-facing portion 120a of the second door roller
120 is indicated by D12, and the maximum circumferen-
tial diameter of the concave rail-facing portion 120a is
indicated by D13.

[0040] As illustrated in Fig. 7, the minimum circumfer-
ential diameter D12 of the concave rail-facing portion
120a of the second door roller 120 is smaller than the
minimum spacing distance L11 between the convex rails
200a of the rail unit 200 by a distance (gap) L13, and the
maximum circumferential diameter D13 of the concave
rail-facing portion 120a of the second door roller 120 is
greater than the minimum spacing distance L11 between
the convex rails 200a of the rail unit 200.

[0041] Since the right door leaf 720 is suspended on
the suspender 150, the second door roller 120 contacts
the convex rails 200a at the vertically upper part of the
railunit 200, and a gap L13 is formed between the second
door roller 120 and the convex rails 200a at the vertically
upper part of the rail unit 200, in Fig. 7. The gap L13 is
preferably between 0.5 mm, inclusive, and 10 mm, inclu-
sive, and the gap L10 preferably approximates 1 mm in
the presentembodiment. Further, the gap L13 may equal
to the gap L10 between the first door roller 110 and the
rail unit 200.

[0042] Further, asillustratedin Fig. 7, ball bearings 123
are mounted in the second door roller 120 so as to enable
smooth rotation about the shaft 122 of the second door
roller 120.

[0043] Subsequently, Fig. 8 illustrates the right door
leaf 720 suspended from the door roller device 100. Fig.
9is a schematic cross sectional view taken along the line
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E-E of Fig. 8.

[0044] Asillustrated in Fig. 8, the door roller device 100
is inserted into the rail unit 200 from an end of the rail
unit 200. Then, the right door leaf 720 is suspended rel-
ative to the shared plate 180, left plate 170, and the right
plate 160.

[0045] Here, as illustrated in Fig. 9, the right door leaf
720 is provided with a suspension member 750 which is
a principal member constituting the right door leaf 720.
Further, as illustrated in Fig. 8, the suspension member
750 is provided with: a hole 751 corresponding to the
suspender 150 of the left plate 170; a hole 752 corre-
sponding to the screw fastener part 140 of the left plate
170; an slotted hole 753 corresponding to the shaft 112
of the first door roller 110 of the left plate 170; an slotted
hole 754 corresponding to the shaft 122 of the second
door roller 120 of the left plate 170; a hole 761 corre-
sponding to the suspender 150 of the right plate 160; a
hole 762 corresponding to the screw fastener part 140
of the right plate 160; an slotted hole 763 corresponding
to the shaft 112 of the first door roller 110 of the right
plate 160; and an slotted hole 764 corresponding to the
shaft 122 of the second door roller 120 of the right plate
160.

[0046] Further, the suspension member 750 is provid-
ed with a notch portion 770 at its middle portion, and
suspenders 781 and 782 are formed left and right of the
notch portion 770. These suspenders 781 and 782 are
formed immediately below the hole 751 corresponding
to the suspender 150 of the left plate 170, the hole 752
corresponding to the screw fastener part 140 of the left
plate 170, the hole 761 corresponding to the suspender
150 of theright plate 160, and the hole 762 corresponding
to the screw fastener part 140 of the right plate 160.
[0047] The hole 751 is suspended relative to the disc-
like member 152 of the suspender 150 of the left plate
170, and the hole 752 is suspended relative to the screw
fastener part 140 of the left plate 170, the hole 761 is
suspended relative to the disc-like member 152 of the
suspender 150 of the right plate 160, and the hole 762
is suspended relative to the screw fastener part 140 of
the right plate 160. Thus, the weight of the right door leaf
720 is supported by the door roller device 100.

[0048] Further, the slotted holes 753, 754, 763, and
764 of the suspension member 750 illustrated in Figs. 8
and 9 are engaged with the outer circumferential surfaces
of the shafts 122 of the second door rollers 120 and the
shafts 112 of the first door rollers 110 illustrated in Figs.
6 and Fig. 7 in such a manner that a load is not applied
to the shafts 112 of the first door rollers 110 and the shafts
122 of the second door rollers 120, as illustrated in Fig.
9. Note that the Figs. 8 and 9 only describes the right
door leaf 720; however, the left door leaf 710 illustrated
in Fig. 1 also has the same mechanism.

[0049] In the door roller device 100 of the present in-
vention, the shared plate 180, the right plate 160, and
the left plate 170 are formed so as to be able to move in
the C-shape cross section of the rail unit 200. Moving the
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suspenders 150 and the screw fastener parts 140 of the
right door leaf 720 and the left door leaf 710 opens or
closes the right door leaf 720 and the left door leaf 710.
In this case, a vertically downward forces from the self-
loads of the right door leaf 720 and the left door leaf 710
work on the suspenders 150 and the screw fastener parts
140 of the right plate 160 and the left plate 170. The first
door roller 110 is supported by one of the sides of the rail
unit 200, and serves as a fulcrum, and the second door
roller 120 is subject to an upward force and is supported
by another side of the rail unit 200. Thus, there is no need
for a gap that requires adjustment for preventing derail-
ing, and there is no need for an adjustment mechanism.
This prevents derailing attributed to damage or break-
down of the adjustment mechanism, and allows safe and
reliable opening or closing of the doors. Further, since
no adjustment work is necessary because there is no
adjustment mechanism, reduction of manufacturing and
installing costs are possible.

[0050] Further, since the right plate 160 and the left
plate 170 are provided symmetrically on both ends of the
shared plate 180 respectively, the first door roller 110
and the second door roller 120 are not largely tilted and
sufficient distance between the shafts of the first door
roller 110 and the second door roller 120 is ensured,
when reciprocating the shared plate 180, the right plate
160, and the left plate 170 along the rail unit 200. This
disperses the self-loads

[0051] (acting forces) from the right door leaf 720 via
the suspenders 150 and the screw fastener parts 140 of
the right plate 160 and the left plate 170 and the left door
leaf 710, in a balanced manner, to the first door rollers
110 and the second door rollers 120, and also absorbs
an offset loads from the door. As a result, an increase in
the load from reciprocation of the right plate 160 and the
left plate 170 and an offset loads are absorbed, and
smooth reciprocation along the rail unit 200 is possible.
[0052] Further, the pair of convex rails 200a are formed
on the rail unit 200, and the concave rail-facing portion
110a and the concave rail-facing portion 120a are formed
on the first door roller 110 and the second door roller 120
respectively. The maximum circumferential diameters
D10 and D13 are greater than the minimum spacing dis-
tance D11 between the convex rails 200a. Therefore,
derailing of the first door roller 110 and the second door
roller 120 from the rail unit 200 is reliably prevented. As
a result, even when the right door leaf 720 and the left
door leaf 710 are subject to a vertically upward or down-
ward force or a swing force, the first door roller 110 and
the second door roller do not derail from the rail unit 200,
and smooth and stable movement of the door roller de-
vice 100 along the rail unit 200 is enabled.

[0053] Further, at the time of manufacturing or install-
ing the door roller device 100, the right plate 160 and the
left plate 170 are provided on both sides of the shared
plate 180, respectively. The door roller device 100 there-
fore is handled as a single unit, and the distance between
the suspenders 150 and the screw fastener parts 140 of
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the right plate 160 and the left plate 170 are made con-
stant. This is more advantageous than a case of sepa-
rately providing these members because the door leaf
710 and the right door leaf 720 are easily suspended
without a need for a positioning process.

[0054] Further, the holes 751, 752, 761, 762 and the
slotted holes 753, 754, 763, 764 which enables suspen-
sion of the right door leaf 720 and the left door leaf 710
are formed on the suspension members 750 of the right
door leaf 720 and the left door leaf 710. Therefore, it is
possible to omit a conventionally-required step of attach-
ing, to the right door leaf 720 and the left door leaf 710,
a separate member having the holes that enables sus-
pension. This allows easier manufacturing of the railroad
vehicle door device 800 including the door roller device
100.

[0055] Further, rotating the decentralized disc-like
member 152 of the door roller device 100 to move the
disc-like member 152 to the position of the disc-like mem-
ber 152a enables adjustment of the suspenders 150 in
relation to vertically upward or downward direction. As a
result, the levelness and the height of the right door leaf
720 and the left door leaf 710 are easily adjustable. Fur-
ther, the slotted holes 753, 754, 763, 764 formed on the
suspension members 750 of the right door leaf 720 and
the left door leaf 710 hold the shafts 112 and 122 of the
first door roller 110 and the second door roller 120. Fur-
ther, the bolt B fixes not only the suspenders 150 but also
the right plate 160 to the shared plate 180. Therefore,
fixing the position in relation to the vertical position also
allows, at the same time, fixing the door roller device 100
with the first door roller 110 and the second door roller
120 being rotatably abutted to the rail unit 200. This re-
duces the amount of work in manufacturing or installing
as compared with the case of separately fixing the sus-
penders 150 and the right plate 160.

[0056] Further, the suspension members 750 of the
right door leaf 710 and the left door leaf 720 are provided
so as to extend over the portion to be suspended from
the suspenders 150. Therefore, the suspension mem-
bers 750 reliably hold the vertically downward load from
the right door leaf 720 and the left door leaf 710. As a
result, there is no unnecessary return force or a moment
force between the suspender 150 and the suspension
member 750, and the suspender 150 therefore is able to
stably hold the suspension member 750.

[0057] The present embodiment deals with a case
where the first door roller 110 and the second door roller
120 have the concave 110a and the rail-facing portion
concave 120a. However, the presentinvention is not lim-
ited to this. The first door roller 110 and the second door
roller 120 may have a different shape corresponding to
the shape of the convex rails 200a of the rail unit 200.
Further, in the present embodiment, the suspension
member 750 has the notch portion 770 at its middle por-
tion. However, the present invention is not limited to this,
and the notch portion 770 does not have to be formed.
[0058] In the embodiment, the left door leaf 710 and
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the right door leaf 720 corresponds to the doors at the
entrance port. The railroad vehicle door system 500 cor-
responds to therailroad vehicle door system. Therailroad
vehicle door device 800 corresponds to the railroad ve-
hicle door device. The drive mechanism 300 corresponds
to the drive mechanism. The rail unit 200 corresponds to
the rail unit. The right plate 160 and the left plate 170
each corresponds to the support unit. The first door roller
110 corresponds to the first door roller. The second door
roller 120 corresponds to the second door roller. The sus-
pender 150 corresponds to the suspenders. The shared
plate 180 corresponds to the plate member. The angle
0 corresponds to the slope angle. The concave rail-facing
portion 110a and the concave rail-facing portion 120a
correspond to the concave rail-facing portion. The con-
vex rails 200a correspond to a pair of convex rails. The
suspension member 750 corresponds to the core mate-
rial forming the door of the car. The hole 751, 752, 761,
762 correspond to the hole shapes that enables suspen-
sion. The shafts 112 and 113 correspond to the shafts
of the first door roller and the second door roller. The
slotted holes 753, 754, 763, 764 correspond to the plu-
rality of slotted holes. The disc-like member 152 corre-
sponds to the disc-like member. The suspenders 781
and 782 correspond to portions which is suspended. The
screw fastener part 140 corresponds to the screw fas-
tener part. Further, the convex rail 200a corresponds to
the rails and the concave rail-facing portion 110a and the
concave rail-facing portion 120a corresponds to the rail-
facing portion. Structuring in this way enables use of the
suspension member 750 also as the core material form-
ing the door of a car, and reduces manufacturing and
installing costs as compared with a case of forming sep-
arate members.

Claims
1. A railroad vehicle door device (800), comprising:

a door (710, 720) provided at an entrance port
of a railroad vehicle;

arail unit (200) having a C-shape cross section;
a support unit (160, 170) formed along a length
direction of the rail unit;

a first door roller (110) provided to the support
unit, which is capable of traveling in the C-shape
cross section of the rail unit;

a second door roller (120) provided to one end
of the support unit, which is capable of traveling
in the C-shape cross section of the rail unit; and
a suspender (150) provided to another end por-
tion of the support unit, which is capable of sus-
pending the door, characterized in that:

a core material (750) of the door (710, 720)
is provided so as to extend over a portion
which is suspended from the suspender
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(150).

2. The railroad vehicle door device according to claim

1, further comprising:

a plate member (180) formed along a length di-
rection of the rail unit,

wherein the support unit is provided symmetri-
cally on each side of the plate member, the sup-
port unit being provided with the first door roller,
the second door roller, and the suspender.

The railroad vehicle door device according to any
one of claims 1 and 2, wherein an imaginary line
connecting a shaft of the first door roller and a shaft
of the second door roller is slightly tilted from the
length direction of the rail unit.

The railroad vehicle door device according to any
one of claims 1 to 3, wherein:

an opening of the C-shape cross section of the
rail unit has a pair of convex rails (200a), and
the outer circumferential surface of the first door
roller has a concave rail-facing portion (110a),
or the opening of the C-shape cross section of
the rail unit has a pair of concave rails, and the
outer circumferential surface of the firstdoor roll-
er has a convex rail-facing portion; and

the shortest spacing distance (L11) between the
convex or the concave rails of said pair of rails
is shorter than the maximum circumference di-
ameter (D10) of the first door roller.

5. The railroad vehicle door device according to any

one of claims 1 to 4, wherein:

an opening of the C-shape cross section of the
rail unit has a pair of convex rails (200a), and
the outer circumferential surface of the second
door roller has a concave rail-facing portion
(120a), or the opening of the C-shape cross sec-
tion of the rail unit has a pair of concave rails,
and the outer circumferential surface of the sec-
ond door roller has a convex rail-facing portion;
and

the shortest spacing distance (L11) between the
convex or the concave rails of said pair of rails
is shorter than the maximum circumference di-
ameter (D13) of the second door roller.

The railroad vehicle door device according to any
one of claims 1 to 5, wherein a hole (751, 761) that
enables suspension from the suspender (150) is
formed on a core material (750) forming the door.

The railroad vehicle door device according to any
one of claims 1 to 6, wherein a plurality of slotted
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10.

1.

holes (753, 754, 763, 764) are formed on a core ma-
terial forming the door, the plurality of slotted holes
(753, 754, 763, 764) being capable of holding shafts
(112, 122) on the opposite side of the first door roller
and the second door roller, the shafts being held at
one end by the support unit.

The railroad vehicle door device according to claim
2, wherein: the suspender (150) is provided to the
support unit and is rotatable by a disc-like member
(152) and a decentralized shaft (B) of the disc-like
member, and the suspender (781, 782) of the door
is suspended from the disc-like member so as to
enable adjustment of the levellness of the door.

The railroad vehicle door device according to claim
2, wherein: the support unit further includes a screw
fastener part (140) for fixation on the plate member.

The railroad vehicle door device according to any of
claims 1 to 9, wherein by causing the slotted holes
formed on the core material to be engaged with the
shafts on the opposite side so that a load is not ap-
plied to shafts on the opposite side, the first door
roller and the second door roller are provided be-
tween the support unit and the core material.

A railroad vehicle door system, comprising: the rail-
road vehicle door device according to any of claims
1to 10, and

a drive mechanism (300) which opens or closes the
door of the railroad vehicle door device.

Patentanspriiche

1.

Schienenfahrzeug-Turvorrichtung (800), umfas-

send:

eine Tur (710, 720), die an einer Eingangsoff-
nung eines Schienenfahrzeugs vorgesehen ist,
eine Schieneneinheit (200) mit einem C-férmi-
gen Querschnitt,

eine Tragereinheit (160, 170), die entlang einer
Langsrichtung der Schieneneinheit ausgebildet
ist,

eine erste Turrolle (110), dieinder Tragereinheit
vorgesehen istund die in dem C-férmigen Quer-
schnitt der Schieneneinheit laufen kann,

eine zweite Turrolle (120), die an einem Ende
der Tragereinheit vorgesehen ist und die in dem
C-férmigen Querschnitt der Schieneneinheit
laufen kann, und

eine Aufhangung (150), die an einem anderen
Endabschnitt der Tragereinheit vorgesehen ist
und an der die Tur aufgehdngt werden kann,

dadurch gekennzeichnet, dass:
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ein Kernmaterial (750) der Tur (710,
720) derart bereitgestellt ist, dass es
sich Uber einen Abschnitt erstreckt, der
an der Aufthangung (150) aufgehangt
ist.

2. Schienenfahrzeug-Turvorrichtung nach Anspruch 1,

ferner umfassend:

ein Plattenelement (180), das entlang einer
Langsrichtung der Schieneneinheit ausgebildet
ist,

wobei die Tragereinheit symmetrisch an jeder
Seite des Plattenelements bereitgestellt ist, wo-
bei die Tragereinheit mit der ersten Tirrolle, der
zweiten Turrolle und der Authdngung versehen
ist.

Schienenfahrzeug-Tirvorrichtung nach einem der
Anspriiche 1 und 2, wobei eine imaginare Linie, die
eine Welle der ersten Turrolle und eine Welle der
zweiten Turrolle verbindet, leicht aus der Langsrich-
tung der Schieneneinheit geneigt ist.

Schienenfahrzeug-Tirvorrichtung nach einem der
Anspriche 1 bis 3, wobei

eine Offnung des C-férmigen Querschnitts der
Schieneneinheit ein Paar konvexe Schienen (200a)
aufweist und die AuRenumfangsflache der ersten
Turrolle einen konkaven der Schiene gegentiberlie-
genden Abschnitt (110a) aufweist oder die Offnung
des C-férmigen Querschnitts der Schieneneinheit
ein Paar konkave Schienen aufweist und die Aullen-
umfangsflache der ersten Turrolle einen konvexen
der Schiene gegeniberliegenden Abschnitt auf-
weist, und

der klrzeste Abstand (L11) zwischen den konvexen
oder den konkaven Schienen des Schienenpaars
kirzer ist als der maximale Umfangsdurchmesser
(D10) der ersten Turrolle.

Schienenfahrzeug-Tirvorrichtung nach einem der
Anspriiche 1 bis 4, wobei

eine Offnung des C-férmigen Querschnitts der
Schieneneinheit ein Paar konvexe Schienen (200a)
aufweist und die AuRenumfangsflache der zweiten
Turrolle einen konkaven der Schiene gegentiberlie-
genden Abschnitt (120a) aufweist oder die Offnung
des C-férmigen Querschnitts der Schieneneinheit
ein Paar konkave Schienen aufweist und die Aullen-
umfangsflache der zweiten Tirrolle einen konvexen
der Schiene gegeniberliegenden Abschnitt auf-
weist, und

der klrzeste Abstand (L11) zwischen den konvexen
oder den konkaven Schienen des Schienenpaars
kurzer ist als der maximale Umfangsdurchmesser
(D13) der zweiten Turrolle.
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1.

Schienenfahrzeug-Turvorrichtung nach einem der
Anspriiche 1 bis 5, wobei an einem die Tur ausbil-
denden Kernmaterial (750) ein Loch (751, 761) aus-
gebildetist, das das Aufhangen von der Aufhangung
(150) ermdglicht.

Schienenfahrzeug-Turvorrichtung nach einem der
Anspriiche 1 bis 6, wobei auf einem die Tir ausbil-
denden Kernmaterial eine Mehrzahl von Schlitzl6-
chern (753, 754, 763, 764) ausgebildet ist, wobei die
Mehrzahl an Schlitzléchern (753, 754, 763, 764)
Wellen (112, 122) an der gegeniberliegenden Seite
der ersten Turrolle und der zweiten Trrolle halten
kann, wobei die Wellen an einem Ende von der Tra-
gereinheit gehalten werden.

Schienenfahrzeug-Turvorrichtung nach Anspruch 2,
wobei die Aufhangung (150) an der Tragereinheit
vorgesehen ist und mittels eines scheibendhnlichen
Elements (152) und einer nicht mittig angeordneten
Welle (B) des scheibenahnlichen Elements drehbar
ist und wobei die Aufhdngung (781, 782) der Tir an
dem scheibenahnlichen Element derart aufgehangt
ist, dass eine Hoheneinstellung der Tir ermdglicht
wird.

Schienenfahrzeug-Turvorrichtung nach Anspruch 2,
wobei die Tragereinheit ferner ein Schraubenbefes-
tigungsteil (140) zum Fixieren des Plattenelements
einschliel3t.

Schienenfahrzeug-Turvorrichtung nach einem der
Anspriiche 1 bis 9, wobei die erste Tlrrolle und die
zweite Turrolle durch Auslésen des Eingreifens der
in dem Kernmaterial ausgebildeten Schlitzlécher mit
den Wellen an der gegenuberliegenden Seite, so-
dass keine Last an den Wellen an der gegenuber-
liegenden Seite anliegt, zwischen der Tragereinheit
und dem Kernmaterial bereitgestellt sind.

Schienenfahrzeug-Tursystem, umfassend:

die Schienenfahrzeug-Turvorrichtung nach ei-
nem der Anspriiche 1 bis 10 und

einen Antriebsmechanismus (300), der die Tir
der Schienenfahrzeug-Turvorrichtung 6ffnet
oder schlief3t.

Revendications

1.

Dispositif de porte de véhicule ferroviaire (800),
comprenant :

une porte (710, 720) prévue au niveau d'une
entrée d’un véhicule ferroviaire,

une unité de rail (200) ayant une section trans-
versale en forme de C ;
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une unité de support (160, 170) formée le long
d’une direction de la longueur de I'unité de rail ;
un premier galet de porte (110) prévu sur l'unité
de support, qui est capable de se déplacer dans
la section transversale en forme de C de l'unité
de rail ;

un deuxiéme galet de porte (120) prévu a une
extrémité de l'unité de support, qui est capable
de se déplacer dans la section transversale en
forme de C de 'unité de rail ; et

une suspente (150) prévue sur une autre partie
d’extrémité de I'unité de support, qui est capable
de suspendre la porte, caractérisé en ce que :

un matériau intérieur (750) de la porte (710,
720) est prévu de fagon a s’étendre sur une
partie qui est suspendue depuis la suspente
(150).

2. Dispositif de porte de véhicule ferroviaire selon la

revendication 1, comprenant en outre :

un élément de plaque (180) formé le long d’'une
direction de la longueur de I'unité de ralil,

dans lequel l'unité de support est prévue symé-
triqguement de chaque c6té de I'élément de pla-
que, l'unité de support étant dotée du premier
galet de porte, du deuxiéme galet de porte et de
la suspente.

Dispositif de porte de véhicule ferroviaire, selonl'une
quelconque des revendications 1 et 2, dans lequel
une ligne imaginaire reliant un arbre du premier galet
de porte et un arbre du deuxiéme galet de porte est
légérement inclinée par rapport a la direction de la
longueur de l'unité de rail.

Dispositif de porte de véhicule ferroviaire selon 'une
quelconque des revendications 1 a 3, dans lequel :

une ouverture de la section transversale en for-
me de C de l'unité de rail a une paire de rails
convexes (200a), et la surface circonférentielle
extérieure du premier galet de porte a une partie
faisant face au rail concave (110a), ou l'ouver-
ture de la section transversale en forme de C de
I'unité de rail a une paire de rails concaves, et
la surface circonférentielle extérieure du pre-
mier galet de porte a une partie faisant face au
rail convexe ; et

la distance d’espacement la plus courte (L11)
entre les rails convexes et concaves de ladite
paire de rails est plus courte que le diamétre de
circonférence maximum (D10) du premier galet
de porte.

5. Dispositif de porte de véhicule ferroviaire selon I'une

quelconque des revendications 1 a 4, dans lequel :
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une ouverture de la section transversale en for-
me de C de l'unité de rail a une paire de rails
convexes (200a), et la surface circonférentielle
extérieure du deuxiéme galet de porte aune par-
tie faisant face au rail concave (120a), ou
I'ouverture de la section transversale en forme
de C de l'unité de rail a une paire de rails con-
caves, et la surface circonférentielle extérieure
du deuxiéme galet de porte a une partie faisant
face au rail convexe ; et

la distance d’espacement la plus courte (L11)
entre les rails convexes et concaves de ladite
paire de rails est plus courte que le diameétre de
circonférence maximum (D13) du deuxiéme ga-
let de porte.

Dispositif de porte de véhicule ferroviaire selon 'une
quelconque des revendications 1 a 5, dans lequel
un trou (751, 761) qui permet la suspension a partir
de la suspente (150) est formé sur un matériau in-
térieur (750) formant la porte.

Dispositif de porte de véhicule ferroviaire selon 'une
quelconque des revendications 1 a 6, dans lequel
une pluralité de trous fendus (753, 754, 763, 764)
sont formés sur un matériau intérieur formant la por-
te, la pluralité de trous fendus (753, 754, 763, 764)
étant capable de maintenir des arbres (112, 122) sur
le c6té opposé du premier galet de porte et du
deuxiéme galet de porte, les arbres étant maintenus
a une extrémité par l'unité de support.

Dispositif de porte de véhicule ferroviaire selon la
revendication 2, dans lequel : la suspente (150) est
prévue sur l'unité de support et peut étre mise en
rotation par un élément de type disque (152) et un
arbre décentralisé (B) de I'élément de type disque,
et la suspente (781, 782) de la porte est suspendue
a partir de I'élément de type disque de fagon a per-
mettre I'ajustement de la planéité de la porte.

Dispositif de porte de véhicule ferroviaire selon la
revendication 2, danslequel : 'unité de support com-
prend en outre une partie de fixation a vis (140) pour
la fixation sur I'élément de plaque.

Dispositif de porte de véhicule ferroviaire selon 'une
quelconque des revendications 1 a 9, dans lequel,
en provoquant la mise en prise des trous fendus for-
més sur le matériau intérieur avec les arbres sur le
cbté opposé, de sorte qu'aucune charge ne soit ap-
pliquée sur les arbres sur le c6té opposé, le premier
galet de porte et le deuxiéme galet de porte sont
prévus entre l'unité de support et le matériau inté-
rieur.

véhicule

Systeme de porte de ferroviaire,

comprenant :
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le dispositif de porte de véhicule ferroviaire selon
'une quelconque des revendications 1 a 10, et
un mécanisme d’entrainement (300) qui ouvre
ou ferme la porte du dispositif de porte de véhi-
cule ferroviaire.
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FIG.4
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CROSS SECTIONAL VIEW TAKEN ALONG LINE A-A
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FIG.5
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FIG.6
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FIG.7
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