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DESCRIPTION 

Title of Invention: DOOR APPARATUS OF RAILCAR 

Technical Field 

[0001] The present disclosure relates to a door apparatus of a railcar. 

 

Background Art 

[0002] To prevent water from entering into a railcar from an outside or to prevent clothes of 

passengers and the like from being caught in a door, a door stop rubber is attached to a tip of a 

side sliding door that opens and closes a door opening portion of a side bodyshell of the railcar.  

As the door stop rubber, there are a non-contact door stop rubber and a contact door stop rubber. 

[0003] PTL 1 discloses a side sliding door including a pair of non-contact door stop rubbers 

(elastic structures).  When this side sliding door is in a door fully closed state, the pair of door 

stop rubbers are fitted to each other without contacting each other. 

 

Citation List 

Patent Literature 

[0004] PTL 1: Japanese Patent No. 5759635 

 

Summary of Invention 

Technical Problem 

[0005] However, according to the non-contact door stop rubbers, there is a space between 

the door stop rubbers.  Therefore, wind may flow through the space, and sound outside the 

railcar may enter into the railcar through the space.  Therefore, there is still room for 

improvement in terms of soundproofing. 

[0006] An object of one aspect of the present disclosure is to improve a door apparatus 

including a non-contact door stop rubber to improve a soundproof property of the door 

apparatus. 

 

Solution to Problem 

[0007] A door apparatus of a railcar according to one aspect of the present disclosure 

includes: a side sliding door that opens and closes a door opening of a side bodyshell of the 

railcar; a first elastic structure attached to a door end of the side sliding door in a vertical 

direction; a second elastic structure that is opposed to the first elastic structure in a non-contact 

state when the side sliding door is in a fully closed state; and an elastic fin separable from the 
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first elastic structure and the second elastic structure.  The first elastic structure includes a first 

base portion and a first projecting wall portion projecting from the first base portion toward the 

second elastic structure.  The second elastic structure includes a second base portion and a 

second projecting wall portion projecting from the second base portion toward the first elastic 

structure.  When the side sliding door is in the fully closed state, there is a space between the 

first elastic structure and the second elastic structure, and the first projecting wall portion and the 

second projecting wall portion are located so as to overlap each other when viewed in a thickness 

direction of the side sliding door.  The elastic fin includes: an attaching portion detachably 

attached to one of the first elastic structure or the second elastic structure; and a fin portion 

projecting from the attaching portion.  When the side sliding door is in the fully closed state, the 

fin portion contacts the other of the first elastic structure or the second elastic structure. 

 

Advantageous Effects of Invention 

[0008] According to one aspect of the present disclosure, when the side sliding door is in 

the fully closed state, a route between a car outside and a car inside in the space is blocked by the 

elastic fin.  Therefore, when the elastic fin is included in the door apparatus in which the first 

elastic structure and the second elastic structure are of a non-contact type, the soundproof 

property can be improved.  In addition, since the elastic fin is detachably attached to the first 

elastic structure or the second elastic structure, only the elastic fin is replaceable, and this can 

reduce the maintenance cost. 

 

Brief Description of Drawings 

[0009] FIG. 1 is a side view showing a door apparatus of a railcar according to an 

embodiment and its vicinity. 

 FIG. 2 is a horizontal sectional view taken along line II-II of FIG. 1. 

 FIG. 3 is a diagram corresponding to FIG. 2 and showing a state immediately before 

a side sliding door closes. 

 FIG. 4 is a schematic diagram showing the railcar that is passing through a tunnel. 

 FIG. 5 is a side view showing Modified Example 1 of an elastic fin of FIG. 3. 

 FIG. 6 is a side view showing Modified Example 2 of the elastic fin of FIG. 3. 

 

Description of Embodiments 

[0010] FIG. 1 is a side view showing a door apparatus 10 of a railcar 1 according to an 

embodiment and its vicinity.  As shown in FIG. 1, the railcar 1 includes: a side bodyshell 2 
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including a door opening 2a; and the door apparatus 10 which is of a double door type and opens 

and closes the door opening 2a.  The door apparatus 10 includes: a first side sliding door 11 and 

a second side sliding door 12 which approach each other and separate from each other, i.e., 

slidingly close and open; a first elastic structure 21 and a second elastic structure 22 which are a 

pair of door stop rubbers attached to respective door ends of the side sliding doors 11 and 12 in a 

vertical direction; and an elastic fin 40 detachably attached to the first elastic structure 21. 

[0011] Pulleys 3 are attached to an upper portion of the first side sliding door 11, and 

pulleys 4 are attached to an upper portion of the second side sliding door 12.  The pulleys 3 and 

4 are guided by a guide rail 8 located above the door opening 2a.  A door driver 7 that slidingly 

opens and closes the first and second side sliding doors 11 and 12 is located above the first and 

second side sliding doors 11 and 12 through brackets 5 and 6.  The door driver 7 may be a 

pneumatic actuator that drives by using compressed air or may be an electric actuator that drives 

by using a motor.  An abnormality detector 9 is located at the door driver 7.  The abnormality 

detector 9 detects catching of a foreign matter from resistance generated when the first and 

second side sliding doors 11 and 12 close.  As the arrangement of the door driver, a guide 

mechanism of the side sliding door, and the like, there are various types, and they are not limited 

to the present embodiment. 

[0012] FIG. 2 is a horizontal sectional view taken along line II-II of FIG. 1.  FIG. 3 is a 

diagram corresponding to FIG. 2 and showing a state immediately before the side sliding doors 

11 and 12 close.  As shown in FIGS.  2 and 3, the first elastic structure 21 and the second 

elastic structure 22 are made of rubber and has such a shape as to be symmetrical with respect to 

a center line C of the side sliding doors 11 and 12 in a door thickness direction.  When the first 

and second side sliding doors 11 and 12 are in a fully closed state, the first elastic structure 21 

and the second elastic structure 22 are opposed to each other in a non-contact state.  The door 

thickness direction is the same as a car width direction. 

[0013] The first elastic structure 21 includes a first base portion 23 and a first projecting 

wall portion 25.  The first base portion 23 is fixed to a tip of the first side sliding door 11.  The 

first projecting wall portion 25 projects in a door slide direction toward the second elastic 

structure 22 so as to extend on the center line C from a door thickness direction middle portion 

of the first base portion 23.  The second elastic structure 22 includes a second base portion 24, a 

second projecting wall portion 26, and a third projecting wall portion 27.  The second base 

portion 24 is fixed to a tip of the second side sliding door 12.  The second projecting wall 

portion 26 projects in the door slide direction toward the first elastic structure 21 from one of 

door thickness direction end portions of the second base portion 24.  The third projecting wall 
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portion 27 projects in the door slide direction toward the first elastic structure 21 from the other 

door thickness direction end portion of the second base portion 24.  The door slide direction is 

the same as a car longitudinal direction. 

[0014] The first base portion 23 includes a hollow portion 23a extending in the vertical 

direction, and a metal plate 31 is in the hollow portion 23a.  The second base portion 24 

includes a hollow portion 24a extending in the vertical direction, and a metal plate 32 is in the 

hollow portion 24a.  Then, the first elastic structure 21 is fixed to the first side sliding door 11 

in such a manner that a screw 33 is fixed to the metal plate 31 from an inside of the side sliding 

door 11 through the base portion 23, and the second elastic structure 22 is fixed to the second 

side sliding door 12 in such a manner that a screw 34 is fixed to the metal plate 32 from an inside 

of the side sliding door 12 through the base portion 24.  As the method of attaching the elastic 

structures 21 and 22 to the side sliding doors 11 and 12, there are various methods, and it is not 

limited to the present embodiment.  For example, the elastic structures 21 and 22 may be 

engaged with the respective side sliding doors 11 and 12. 

[0015] When the side sliding doors 11 and 12 are set to the fully closed state by the door 

driver 7 (FIG. 1), there is a space S between the first elastic structure 21 and the second elastic 

structure 22.  When the side sliding doors 11 and 12 are in the fully closed state, the first to 

third projecting wall portions 25 to 27 are located so as to overlap each other when viewed in the 

thickness direction of the side sliding doors 11 and 12. 

[0016] The first projecting wall portion 25 includes grooves 25a on both side surfaces 

facing the space S.  The grooves 25a are depressed in the door thickness direction and extend 

from an upper end to a lower end in the vertical direction.  The second projecting wall portion 

26 includes grooves 26a on an inner side surface facing the space S, and the third projecting wall 

portion 27 includes grooves 27a on an inner side surface facing the space S.  The grooves 26a 

and 27a are depressed in the door thickness direction and extend from an upper end to a lower 

end in the vertical direction. 

[0017] Both door thickness direction end portions of the first base portion 23 are opposed to 

respective tips of the second and third projecting wall portions 26 and 27.  The first elastic 

structure 21 further includes convex portions 28 and 29 that respectively project from both door 

thickness direction end portions of the first base portion 23 toward the tips of the second and 

third projecting wall portions 26 and 27.  The convex portions 28 and 29 are spaced apart from 

the first projecting wall portion 25 in the door thickness direction.  The amount of projection of 

each of the convex portions 28 and 29 is smaller than the amount of projection of the first 

projecting wall portion 25. 



5 
 

[0018] The convex portions 28 and 29 extend from the upper end of the first base portion 23 

to the lower end of the first base portion 23 in the vertical direction.  A tip portion of the convex 

portion 28 includes a rib 28a projecting in the door thickness direction toward the first projecting 

wall portion 25, and a tip portion of the convex portion 29 includes a rib 29a projecting in the 

door thickness direction toward the first projecting wall portion 25.  The rib 28a extends from 

the upper end of the convex portion 28 to the lower end of the convex portion 28 in the vertical 

direction, and the rib 29a extends from the upper end of the convex portion 29 to the lower end 

of the convex portion 29 in the vertical direction.  The rib 28a projects in a tapered shape 

toward the first projecting wall portion 25 at the tip portion of the convex portion 28, and the rib 

29a projects in a tapered shape toward the first projecting wall portion 25 at the tip portion of the 

convex portion 29. 

[0019] The first elastic structure 21 includes: an engaged groove 35 defined by the first base 

portion 23, the first projecting wall portion 25, and the convex portion 28; and an engaged 

groove 36 defined by the first base portion 23, the first projecting wall portion 25, and the 

convex portion 29.  Each of the engaged grooves 35 and 36 has such a shape that an entrance 

thereof is narrow.  The engaged groove 35 has such a shape as to narrow toward the second 

elastic structure 22 in the door slide direction.  The engaged groove 35 serves as a fitted portion 

to which the elastic fin 40 is fitted. 

[0020] The convex portion 28 of the first elastic structure 21 includes an opposing surface 

28b that is opposed to a tip of the second projecting wall portion 26 of the second elastic 

structure 22 in the door slide direction.  The convex portion 29 of the first elastic structure 21 

also includes an opposing surface 29b that is opposed to a tip of the third projecting wall portion 

27 of the second elastic structure 22 in the door slide direction.  When the side sliding doors 11 

and 12 are in the fully closed state, there is a gap G1 between the opposing surface 28b of the 

convex portion 28 of the first elastic structure 21 and the tip of the second projecting wall portion 

26 of the second elastic structure 22.  When the side sliding doors 11 and 12 are in the fully 

closed state, there is also a gap G2 between the opposing surface 29b of the convex portion 29 of 

the first elastic structure 21 and the tip of the third projecting wall portion 27 of the second 

elastic structure 22. 

[0021] When the side sliding doors 11 and 12 are in the fully closed state, the space S 

includes: a car outside opening P1 facing a car outside in the car width direction; and a car inside 

opening P2 facing a car inside in the car width direction.  The car outside opening P1 is an 

entrance to the space S from the car outside, and the car inside opening P2 is an entrance to the 

space S from the car inside.  In the present embodiment, the gap G1 is the car outside opening 
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P1, and the gap G2 is the car inside opening P2. 

[0022] The elastic fin 40 is detachably attached to the first elastic structure 21.  The elastic 

fin 40 is separable from the first elastic structure 21 and the second elastic structure 22.  The 

elastic fin 40 extends from the upper end of the space S to the lower end of the space S in the 

vertical direction.  The elastic fin 40 includes an attaching portion 41 and a fin portion 42.  

The attaching portion 41 is detachably attached to the first elastic structure 21.  The fin portion 

42 projects from the attaching portion 41.  The attaching portion 41 is engaged with the 

engaged groove 36.  The attaching portion 41 tightly contacts an inner surface of the engaged 

groove 36.  Since the engaged groove 36 has such a shape that the entrance thereof is narrow, 

the attaching portion 41 does not fall off in the door slide direction. 

[0023] The fin portion 42 projects from the first projecting wall portion 25 toward the car 

inside in the door thickness direction.  The fin portion 42 is opposed to the tip of the third 

projecting wall portion 27 of the second elastic structure 22.  When the side sliding doors 11 

and 12 are in the fully closed state, the fin portion 42 is in contact with the tip of the third 

projecting wall portion 27 of the second elastic structure 22 in the door slide direction and is 

elastically deformed.  Thus, when the side sliding doors 11 and 12 are in the fully closed state, a 

route between the car outside and the car inside in the space S is blocked by the elastic fin 40. 

[0024] The elastic fin 40 is located at a downstream region of the route between the car 

outside and the car inside in the space S.  The grooves 25a, 26a, and 27a are located upstream 

of the elastic fin 40 in the route between the car outside and the car inside in the space S.  When 

the side sliding doors 11 and 12 are in the fully closed state, the fin portion 42 of the elastic fin 

40 overlaps the car inside opening P2 when viewed from the car inside in the car width direction.  

The fin portion 42 is located at the car inside opening P2.  The fin portion 42 of the elastic fin 

40 is located so as to be visible from the car inside.  A contact portion where the fin portion 42 

of the elastic fin 40 and the third projecting wall portion 27 of the second elastic structure 22 

contact each other is visible from the car inside.  When the side sliding doors 11 and 12 are in 

the fully closed state, the fin portion 42 is located in the gap G2, and the attaching portion 41 is 

located outside the gap G2. 

[0025] A material of the elastic fin 40 includes a material which is lower in friction 

coefficient and more flexible than a material of the first elastic structure 21 and the second elastic 

structure 22.  For example, the first elastic structure 21 and the second elastic structure 22 are 

made of EPDM rubber, and at least the fin portion 42 of the elastic fin 40 is made of a mixture of 

natural rubber and EPDM rubber.  The natural rubber is more flexible than the EPDM rubber.  

A surface of the elastic fin 40 is made of the EPDM rubber.  Therefore, the elastic fin 40 is 
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flexible as a whole and is improved in surface hardness.  The material of the elastic fin 40 is not 

limited to this and may be a different material as long as it is an elastic material. 

[0026] FIG. 4 is a schematic diagram showing the railcar 1 that is passing through a tunnel.  

As shown in FIG. 4, the railcar 1 is, for example, a train including three cars 51 to 53 or more 

coupled to each other.  The cars 51 to 53 are connected to each other through gangways 61 and 

62.  Car inner spaces of the cars 51 to 53 communicate with each other through spaces of the 

gangways 61 and 62.  At each of the gangways 61 and 62, there is no door that separates the car 

inner spaces of the adjacent cars from each other. 

[0027] If the door stop rubbers of the door apparatus 10 are of a non-contact type, and the 

car 51 that is a head car of the railcar 1 enters a tunnel T, air enters from the car outside to the car 

inside of the head car 51 through the space S (see FIG. 2) of the door apparatus 10 of the head 

car 51, and the entered air flows toward the cars 52 and 53 at a rear side through the gangways 

61 and 62.  Then, when the car 52 that is a middle car of the railcar 1 enters the tunnel T, air 

enters from the car outside to the car inside of the middle car 52 through the space S (see FIG. 2) 

of the door apparatus 10 of the middle car 52, and the entered air flows toward the car 53 at the 

rear side through the gangway 62. 

[0028] To be specific, the air flowing from the cars 51 and 52 at the front side are 

accumulated in the car inside of the car 53 at a rear end, and this increases the pressure of the car 

inside of the car 53 at the rear end.  Therefore, the air is discharged from the car inside of the 

car 53 at the rear end to the car outside through the space S (see FIG. 2) of the door apparatus 10 

of the car 53, and this may generate discharge sound.  However, in the present embodiment, the 

route between the car outside and the car inside in the space S in the door apparatus 10 is 

blocked by the elastic fin 40.  Therefore, the generation of the discharge sound of the air is 

prevented, and this can improve a soundproof property. 

[0029] According to the above-described configuration, when the side sliding doors 11 and 

12 are in the fully closed state, the route between the car outside and the car inside in the space S 

is blocked by the elastic fin 40, and this can improve the soundproof property.  In addition, 

since the elastic fin 40 is detachably attached to the first elastic structure 21 or the second elastic 

structure 22, only the elastic fin 40 is replaceable, and this can reduce the maintenance cost. 

[0030] The elastic fin 40 is located at the opening P2 of the space S.  Therefore, it is easy 

to visually confirm the state of the elastic fin 40 when the side sliding doors 11 and 12 are in the 

fully closed state, and this improves the ease of maintenance. 

[0031] The elastic fin 40 is located at the car inside opening P2.  Therefore, water having 

entered into the space S from the car outside is captured by the grooves 25a, 26a, and 27a.  
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Thus, the application of the water pressure to the elastic fin 40 from the car outside at the time of 

washing of the car body or the like can be suppressed. 

[0032] The attaching portion 41 is engaged with the engaged groove 36.  Since the elastic 

fin 40 is attached by an engagement structure, assembling and disassembling can be made easy. 

[0033] The fin portion 42 contacts the tip of the second elastic structure 22 in the slide 

direction of the side sliding doors 11 and 12.  Therefore, drag of the elastic fin 40 when opening 

and closing the side sliding doors 11 and 12 can be suppressed. 

[0034] The fin portion 42 is located at the gap G2, and the attaching portion 41 is located 

outside the gap G2.  Therefore, since a movable range of the fin portion 42 of the elastic fin 40 

is not narrowed by the attaching portion 41, the increase in resistance when closing the side 

sliding doors 11 and 12 can be prevented. 

[0035] The elastic fin 40 extends from the upper end of the space S to the lower end of the 

space S in the vertical direction.  Therefore, the soundproof property can be improved over the 

entirety from the upper end of the space S to the lower end of the space S. 

[0036] The material of the elastic fin 40 includes a material which is lower in friction 

coefficient and more flexible than the material of the first elastic structure 21 and the second 

elastic structure 22.  Therefore, the resistance generated when pulling out clothes and the like 

caught between the first elastic structure 21 and the second elastic structure 22 can be reduced. 

[0037] FIG. 5 is a side view showing Modified Example 1 of the elastic fin 40 of FIG. 3.  

As shown in FIG. 5, an elastic fin 140 of Modified Example 1 has the same horizontal section as 

the elastic fin 40 of the above embodiment.  To be specific, the elastic fin 140 includes the 

attaching portion 41 and a fin portion 142.  The attaching portion 41 is detachably attached to 

the first elastic structure 21 (see FIG. 2).  The fin portion 142 projects from the attaching 

portion 41.  The fin portion 142 includes slits 142a located at intervals in the vertical direction.  

The slits 142a extend in the horizontal direction from a horizontal direction tip of the fin portion 

142 toward the attaching portion 41.  According to this configuration, the resistance generated 

when pulling out clothes and the like caught between the first elastic structure 21 (see FIG. 2) 

and the second elastic structure 22 (see FIG. 2) can be reduced. 

[0038] FIG. 6 is a side view showing Modified Example 2 of the elastic fin 40 of FIG. 3.  

As shown in FIG. 6, an elastic fin 240 of Modified Example 2 is divided in the vertical direction.  

To be specific, elastic fins 240A to 240C each of which includes the attaching portion 41 and the 

fin portion 42 and which are lined up in the vertical direction are included in the elastic fin 240.  

According to this configuration, the resistance generated when pulling out clothes and the like 

caught between the first elastic structure 21 (see FIG. 2) and the second elastic structure 22 (see 
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FIG. 2) can be reduced. 

[0039] Each of the shapes of the first elastic structure 21 and the second elastic structure is 

merely one example and is not especially limited as long as the shape is of a non-contact type.  

The above embodiment describes the side sliding doors 11 and 12 of a double door type.  

However, a side sliding door of a single door type may be adopted.  For example, the first 

elastic structure may be attached to a door end of the side sliding door of a single door type, and 

the second elastic structure may be attached to the side bodyshell at a position opposed to the 

first elastic structure when the side sliding door is in the fully closed state. 

[0040] The attaching portion 41 of the elastic fin 40 is attached to the first elastic structure 

21 by the engagement.  However, the attaching portion 41 of the elastic fin 40 may be attached 

to the first elastic structure 21 by a fixture.  The elastic fin 40 is located at the car inside 

opening P2 of the space S when viewed from the car inside in the car width direction.  

However, the elastic fin 40 may be located at the car outside opening P1 of the space S when 

viewed from the car outside in the car width direction.  To be specific, the elastic fin 40 may be 

located so as to be engaged with the engaged groove 35.  Moreover, the elastic fins 40 may be 

attached to both of the engaged grooves 35 and 36 of the first elastic structure 21. 

[0041] The foregoing has described the embodiment as an example of the technology 

disclosed in the present application.  However, the technology in the present disclosure is not 

limited to this and is applicable to embodiments in which modifications, replacements, additions, 

omissions, and the like have been suitably made.  Moreover, a new embodiment may be 

prepared by combining the components described in the above embodiment.  For example, 

some of components or methods in one embodiment or one modified example may be applied to 

another embodiment or another modified example.  Some components in an embodiment may 

be separated from the other components in the embodiment and arbitrarily extracted.  

Furthermore, the components shown in the attached drawings and the detailed explanations 

include not only components essential to solve the problems but also components for 

exemplifying the above technology and not essential to solve the problems. 

[0042] The following aspects disclose preferred embodiments. 

[0043] First Aspect 

 A door apparatus of a railcar, including: 

 a side sliding door that opens and closes a door opening of a side bodyshell of the 

railcar; 

 a first elastic structure attached to a door end of the side sliding door in a vertical 

direction; 
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 a second elastic structure that is opposed to the first elastic structure in a non-contact 

state when the side sliding door is in a fully closed state; and 

 an elastic fin separable from the first elastic structure and the second elastic 

structure, wherein: 

 the first elastic structure includes a first base portion and a first projecting wall 

portion projecting from the first base portion toward the second elastic structure; 

 the second elastic structure includes a second base portion and a second projecting 

wall portion projecting from the second base portion toward the first elastic structure; 

 when the side sliding door is in the fully closed state, there is a space between the 

first elastic structure and the second elastic structure, and the first projecting wall portion and the 

second projecting wall portion are located so as to overlap each other when viewed in a thickness 

direction of the side sliding door; 

 the elastic fin includes 

  an attaching portion detachably attached to one of the first elastic structure or the 

second elastic structure and 

  a fin portion projecting from the attaching portion; and 

 when the side sliding door is in the fully closed state, the fin portion of the elastic fin 

contacts the other of the first elastic structure or the second elastic structure. 

[0044] Second Aspect 

 The door apparatus according to the first aspect, wherein: 

 the space includes an opening that faces a car outside or a car inside in a car width 

direction; and 

 the elastic fin overlaps the opening when viewed in the car width direction. 

[0045] Third Aspect 

 The door apparatus according to the second aspect, wherein: 

 at least one of an outer surface of the first projecting wall portion or an outer surface 

of the second projecting wall portion which faces the space includes grooves; 

 the opening includes a car inside opening that faces the car inside in the car width 

direction; and 

 the elastic fin is located at the car inside opening when viewed from the car inside in 

the car width direction. 

[0046] Fourth Aspect 

 The door apparatus according to any one of the first to third aspects, wherein: 

 the one of the first elastic structure or the second elastic structure includes an 
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engaged portion; and 

 the attaching portion is engaged with the engaged portion to be detachably attached 

to the one of the first elastic structure or the second elastic structure. 

[0047] Fifth Aspect 

 The door apparatus according to any one of the first to fourth aspects, wherein the 

fin portion contacts a tip of the other of the first elastic structure or the second elastic structure in 

a slide direction of the side sliding door. 

[0048] Sixth Aspect 

 The door apparatus according to any one of the first to fifth aspects, wherein: 

 the one of the first elastic structure or the second elastic structure includes an 

opposing surface that is opposed to a tip of the other of the first elastic structure or the second 

elastic structure in a slide direction; 

 when the side sliding door is in the fully closed state, there is a gap between the 

opposing surface of the one of the first elastic structure or the second elastic structure and the tip 

of the other of the first elastic structure or the second elastic structure; and 

 the fin portion is located at the gap, and the attaching portion is located outside the 

gap. 

[0049] Seventh Aspect 

 The door apparatus according to any one of the first to sixth aspects, wherein the 

elastic fin extends from an upper end of the space to a lower end of the space in the vertical 

direction. 

[0050] Eighth Aspect 

 The door apparatus according to any one of the first to seventh aspects, wherein a 

material of the elastic fin includes a material that is more flexible than a material of the first 

elastic structure and the second elastic structure. 

[0051] Ninth Aspect 

 The door apparatus according to any one of the first to eighth aspects, wherein the 

fin portion includes a slit that extends in a horizontal direction from a horizontal direction tip of 

the fin portion. 

[0052] Tenth Aspect 

 The door apparatus according to any one of the first to ninth aspects, wherein the 

elastic fin is divided in the vertical direction. 

 

Reference Signs List 
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[0053] 1   railcar 

 11   first side sliding door 

 12   second side sliding door 

 21   first elastic structure 

 22   second elastic structure 

 23   first base portion 

 24   second base portion 

 25   first projecting wall portion 

 26   second projecting wall portion 

 27   third projecting wall portion 

 35, 36   engaged groove 

 40, 140, 240   elastic fin 

 41   attaching portion 

 42   fin portion 

 142a   slit 

 P1   car outside opening 

 P2   car inside opening 

 G1, G2   gap 

 S   space 
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CLAIMS 

[Claim 1] A door apparatus of a railcar, comprising: 

 a side sliding door that opens and closes a door opening of a side bodyshell of the 

railcar; 

 a first elastic structure attached to a door end of the side sliding door in a vertical 

direction; 

 a second elastic structure that is opposed to the first elastic structure in a non-contact 

state when the side sliding door is in a fully closed state; and 

 an elastic fin separable from the first elastic structure and the second elastic 

structure, wherein: 

 the first elastic structure includes a first base portion and a first projecting wall 

portion projecting from the first base portion toward the second elastic structure; 

 the second elastic structure includes a second base portion and a second projecting 

wall portion projecting from the second base portion toward the first elastic structure; 

 when the side sliding door is in the fully closed state, there is a space between the 

first elastic structure and the second elastic structure, and the first projecting wall portion and the 

second projecting wall portion are located so as to overlap each other when viewed in a thickness 

direction of the side sliding door; 

 the elastic fin includes 

  an attaching portion detachably attached to one of the first elastic structure or the 

second elastic structure and 

  a fin portion projecting from the attaching portion; and 

 when the side sliding door is in the fully closed state, the fin portion contacts the 

other of the first elastic structure or the second elastic structure. 

 

[Claim 2] The door apparatus according to claim 1, wherein: 

 the space includes an opening that faces a car outside or a car inside in a car width 

direction; and 

 the elastic fin overlaps the opening when viewed in the car width direction. 

 

[Claim 3] The door apparatus according to claim 2, wherein: 

 at least one of an outer surface of the first projecting wall portion or an outer surface 

of the second projecting wall portion which faces the space includes grooves; 

 the opening includes a car inside opening that faces the car inside in the car width 
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direction; and 

 the elastic fin is located at the car inside opening when viewed from the car inside in 

the car width direction. 

 

[Claim 4] The door apparatus according to claim 1 or 2, wherein: 

 the one of the first elastic structure or the second elastic structure includes an 

engaged portion; and 

 the attaching portion is engaged with the engaged portion to be detachably attached 

to the one of the first elastic structure or the second elastic structure. 

 

[Claim 5] The door apparatus according to claim 1 or 2, wherein the fin portion contacts a tip 

of the other of the first elastic structure or the second elastic structure in a slide direction of the 

side sliding door. 

 

[Claim 6] The door apparatus according to claim 1 or 2, wherein: 

 the one of the first elastic structure or the second elastic structure includes an 

opposing surface that is opposed to a tip of the other of the first elastic structure or the second 

elastic structure in a slide direction; 

 when the side sliding door is in the fully closed state, there is a gap between the 

opposing surface of the one of the first elastic structure or the second elastic structure and the tip 

of the other of the first elastic structure or the second elastic structure; and 

 the fin portion is located at the gap, and the attaching portion is located outside the 

gap. 

 

[Claim 7] The door apparatus according to claim 1 or 2, wherein the elastic fin extends from an 

upper end of the space to a lower end of the space in the vertical direction. 

 

[Claim 8] The door apparatus according to claim 1 or 2, wherein a material of the elastic fin 

includes a material that is lower in friction coefficient and more flexible than a material of the 

first elastic structure and the second elastic structure. 

 

[Claim 9] The door apparatus according to claim 1 or 2, wherein the fin portion includes a slit 

that extends in a horizontal direction from a horizontal direction tip of the fin portion. 
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[Claim 10] The door apparatus according to claim 1 or 2, wherein the elastic fin is divided in the 

vertical direction. 




