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(67)  The presentinvention relates to a foreign matter
removing device for use in a turnout comprising an inlet
member including an inlet channel for introducing a for-
eign matter removable medium, the inlet member extend-
ing in a width direction of the base rail in a region lower
than a bottom surface of the base rail; and a connecting
portion including a communication channel for commu-
nicating a nozzle portion which injects the foreign matter
removable medium to between the base rail and the
tongue rail, and the inlet channel, wherein the connecting
portion is connected to one end portion of the inlet mem-
ber in the region lower than the bottom surface of the
base rail, view such that an operatoris allowed to connect
the one end portion of the inlet member to the connecting
portion, and the connecting portion includes an opposing
portion which faces the firstleg portion in a width direction
of the base rail, a holding plate to be mounted on the
second leg portion; and a pulling member to be hooked
onto the inlet member, and to exert a pulling force on the
Inlet member in such a manner that the opposing portion
is pressed against the first leg portion, utilizing a coun-
terforce of the holding plate, and the holding plate holds
the pulling member in such a manner that a relative po-
sition of the pulling member with respect to the inlet mem-
ber is changeable in the width direction of the base rail.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relatesto aforeign matter
removing device for use in a turnout, and a method for
installing a foreign matter removing device for use in a
turnout.

Description of Background Art

[0002] Conventionally, aturnoutofrailways is provided
with base rails, and tongue rails disposed adjacent to the
base rails. The turnout is configured such that moving
the tongue rails toward and away from the base rails
makes it possible to change the traveling direction of a
train passing through the turnout. When the turnout is
installed in e.g. a snowfall area, foreign matter such as
frozen snow may be deposited between the base rails
and the tonguerails. If foreign matter such as frozen snow
is deposited between the base rails and the tongue rails,
the tongue rails may be unable to come into contact with
the base rails. In view of the above, Patent Literature 1
(International Unexamined Patent Publication No.
2013/038657) and Patent Literature 2 (Japanese Unex-
amined Patent Publication No. 2000-144602) propose
foreign matter removing devices for removing foreign
matter from between the base rails and the tongue rails.
[0003] The foreign matter removing device disclosed
in Patent Literature 1is, asillustrated in FIG. 11, provided
with a joint portion 74 extending from the side opposite
to a tongue rail 72 with respect to a base rail 71 to a
region lower than a bottom surface 73 of the base rail
71; a bent portion 75 joined to a tongue-rail-72-side end
of the joint portion 74; and a nozzle portion 76 joined to
the bent portion 75, and disposed between the base rail
71 and the tongue rail 72. The foreign matter removing
device disclosed in Patent Literature 1 is configured such
that compressed air fed from an air tank as an external
device to the joint portion 74 is injected through the nozzle
portion 76 via the bent portion 75. In this way, foreign
matter such as frozen snow deposited between the base
rails 71 and the tongue rails 72 is removed.

[0004] The foreign matter removing device disclosed
in Patent Literature 2is, asillustrated in FIG. 12, provided
with a pipe joint portion 83 extending from the side op-
posite to a tongue rail with respect to a base rail 81 to a
region lower than a bottom surface 82 of the base rail
81; a prismatic pipe 84 joined to a tongue-rail-side end
ofthe pipe joint portion 83, and extending along the length
direction of each rail between the base rail 81 and the
tongue rail; and a nozzle portion formed in the prismatic
pipe 84. The pipe joint portion 83 is divided into one part
83a and the other part 83b in the region lower than the
bottom surface 82 of the base rail 81. The one part 83a
and the other part 83b are fixed to each other by screw
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members 85. In the foreign matter removing device dis-
closed in Patent Literature 2, compressed air fed from a
compressed air source device as an external device to
the pipe joint portion 83 is injected through the nozzle
portion via the prismatic pipe 84. In this way, foreign mat-
ter such as frozen snow deposited between the base rails
81 and the tongue rails is removed.

[0005] Inthe foreign matter removing device disclosed
in Patent Literature 1, for instance, when the joint portion
74, the bent portion 75, and the nozzle portion 76 are
integrally formed, it is difficult to install the foreign matter
removing device in a turnout. Specifically, when the dis-
tance between the base rail 71 and the tongue rail 72 is
relatively narrow, it is difficult to insert the joint portion 74
of the foreign matter removing device integrally formed
of the joint portion 74, the bent portion 75, and the nozzle
portion 76 into a region lower than the bottom surface 73
of the base rail 71 from between the base rail 71 and the
tongue rail 72. As a method for installing the foreign mat-
ter removing device integrally formed of the joint portion
74, the bent portion 75, and the nozzle portion 76 in the
turnout, there is proposed a method, in which the operator
inserts the nozzle portion 76, the bent portion 75, and
the joint portion 74 into the region lower than the base
rail 71 from the side opposite to the tongue rail 72 with
respect to the base rail 71, and then, the operator mounts
the nozzle portion 75 between the base rail 71 and the
tongue rail 72. However, when the turnout is applied to
a slab track, for instance, it is difficult to insert the nozzle
portion 76 and the bent portion 75 into the space lower
than the bottom surface 73 of the base rail 71, because
the space is narrow.

[0006] Further, in the foreign matter removing device
disclosed in Patent Literature 2, the pipe joint portion 83
is divided into the one part 83a and the other part 83b in
the region lower than the bottom surface 82 of the base
rail 81. Therefore, when the foreign matter removing de-
vice disclosed in Patent Literature 2 is installed in a turn-
out, for instance, the operator places the one part 83a,
the prismatic pipe 84, and the nozzle portion in an inte-
grally formed state at a predetermined installation posi-
tion from between the base rail 81 and the tongue rail.
Then, the operator inserts the other part 83b into the re-
gion lower than the base rail 81 from the side opposite
to the tongue rail with respect to the base rail 81. Accord-
ing to this configuration, it is easy for the operator toinstall
the foreign matter removing device in the turnout, even
when the space lower than the bottom surface 82 of the
base rail 81 is narrow. However, when the foreign matter
removing device disclosed in Patent Literature 2 is in-
stalled in the turnout by the aforementioned method, it is
required to fix the one part 83a and the other part 83b to
each other by the screw members 85 in the region lower
than the bottom surface 82 of the base rail 81. This may
lower the work efficiency.



3 EP 3 434 824 A1 4

SUMMARY OF THE INVENTION

[0007] In view of the above, an object of the invention
is to provide a foreign matter removing device for use in
aturnout, which enables to facilitate installation while pre-
venting lowering the work efficiency, and a method for
installing the foreign matter removing device for use in a
turnout.

[0008] A foreign matter removing device for use in a
turnout according to an aspect of the invention is a foreign
matter removing device for use in a turnout, wherein the
foreign matter removing device is provided with a base
rail, and a tongue rail disposed adjacent to the base rail
and movable toward and away from the base rail. The
foreign matter removing device is provided with an inlet
member including an inlet channel for introducing a for-
eign matter removable medium, the inlet member extend-
ing in a width direction of the base rail in a region lower
than a bottom surface of the base rail; and a connecting
portion including a communication channel for commu-
nicating a nozzle portion which injects the foreign matter
removable medium to between the base rail and the
tongue rail, and the inlet channel. The connecting portion
is connected to one end portion of the inlet member in
the region lower than the bottom surface of the base rail.
The other end portion of the inlet member disposed on
the outside of the bottom surface of the base rail in top
plan view is configured such that an operator is allowed
to connect the one end portion of the inlet member to the
connecting portion.

[0009] These and other objects, features and advan-
tages of the present invention will become more apparent
uponreading the following detailed description along with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG. 1is a schematic configuration diagram of a turn-
out, foreign matter removing devices, and a com-
pressed air source according to an embodiment of
the invention;

FIG. 2is a perspective view illustrating the schematic
configuration of the foreign matter removing device
according to the embodiment, specifically, illustrat-
ing a state that the foreign matter removing device
is mounted on a base rail;

FIG. 3isaperspective view illustrating the schematic
configuration of the foreign matter removing device
according to the embodiment, as viewed from the
side opposite to FIG. 2, specifically, illustrating a
state that the foreign matter removing device is
mounted on the base rail;

FIG. 4 is a side view illustrating the schematic con-
figuration of the foreign matter removing device ac-
cording to the embodiment;

FIG. 5 is an essential part sectional view of the for-
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eign matter removing device according to the em-
bodiment, specifically, a diagram in which illustration
of a holding plate and a pulling member is omitted;
FIG. 6 is a side view illustrating the schematic con-
figuration of a modification of the foreign matter re-
moving device according to the embodiment;

FIG. 7 is a diagram illustrating the schematic config-
uration of another modification of the foreign matter
removing device according to the embodiment, spe-
cifically, a front view of a connecting portion as
viewed from the tongue rail side;

FIG. 8 is an essential part perspective view illustrat-
ing the schematic configuration of another modifica-
tion of the foreign matter removing device according
to the embodiment, specifically, illustrating a state
before one end portion of an inlet member is held on
a connecting portion of an outlet member;

FIG. 9 is an essential part front view of a lower end
of the connecting portion in the modification illustrat-
edin FIG. 8;

FIG. 10 is a side view illustrating the schematic con-
figuration of yet another modification of the foreign
matter removing device according to the embodi-
ment;

FIG. 11 is a side view illustrating the schematic con-
figuration of the foreign matter removing device dis-
closed in Patent Literature 1; and

FIG. 12 is a side view illustrating the schematic con-
figuration of the foreign matter removing device dis-
closed in Patent Literature 2.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0011] Inthe following, an embodiment of the invention
is described in detail referring to the drawings. The fol-
lowing embodiment is an example embodying the inven-
tion, and does not limit the technical scope of the inven-
tion.

[0012] Each of the drawings to be referred to in the
following description briefly illustrates the primary mem-
bers necessary for describing the embodiment among
the constituent members of the embodiment of the in-
vention in order to simplify the description.

[0013] FIG. 1illustrates a turnout X1, which is a portion
where the track of a train is branched, foreign matter re-
moving devices Y1 installed in the turnout X1, and a com-
pressed air source Z1 for supplying compressed air to
the foreign matter removing devices Y1.

[0014] The turnout X1 is a portion at which the traveling
direction of a train is switched on the track of the train.
In the embodiment, the turnout X1 is applied to a ballast
track configured such that a number of railway sleepers
are aligned, and the ground between the sleepers is
graveled. The turnout X1 may be applied to a slab track.
[0015] The turnout X1 includes a pair of base rails 100
disposed away from each other by a predetermined dis-
tance, and a pair of tongue rails 200 disposed between
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the base rail pair 100. The tongue rails 200 are disposed
adjacent to the base rails 100 in the width direction of the
base rail 100. The tongue rails 200 are movable toward
and away from the base rails 100 when the tongue rails
200 are moved in the width direction of the base rail 100.
Specifically, one switch rod 210 is commonly mounted
on tip ends of the tongue rail pair 200. Operating the
switch rod 210 by an unillustrated point switching device
allows for the tongue rail pair 200 to move in the width
direction between the base rail pair 100 in a state that
the distance between the tongue rail pair 200 is kept un-
changed. According to this configuration, the turnout X1
is switched between a state that one of the tongue rails
200 is moved toward one of the base rails 100 whereas
the other of the tongue rails 200 is moved away from the
other of the base rails 100, and a state that the other of
the tongue rails 200 is moved toward the other of the
base rails 100 whereas the one of the tongue rails 200
is moved away from the one of the base rails 100.
[0016] As illustrated in FIG. 2 to FIG. 4, each of the
base rails 100 includes a rail main body 110 and a leg
portion 120.

[0017] The rail main body 110 includes a first portion
111 and a second portion 112. The first portion 111 is a
vertically extending portion of the rail main body 110, and
supports the second portion 112. The first portion 111
includes a first side surface 111a formed on the tongue
rail 200 side, and a second side surface 111b formed on
the side opposite to the first side surface 111a. The sec-
ond portion 112 is joined to the upper end of the first
portion 111. The second portion 112 is formed to have a
larger width than the first portion 111 in the width direction
of the base rail 100. The wheels of a train roll on the upper
surface of the second portion 112. Further, the second
portion 112 is a portion which comes into contact with
the tongue rail 200. When the tongue rail 200 is kept in
contact with the second portion 112 of the base rail 100,
there is formed a clearance between the tongue rail 200,
and the first side surface 111a of the first portion 111. In
FIG. 1, illustration of the second portion 112 of one of the
base rail pair 100 is omitted.

[0018] The leg portion 120 is a portion that supports
the rail main body 110. The leg portion 120 is joined to
the lower end of the first portion 111. The leg portion 120
includes a first leg portion 121 extending from the rail
main body 110 toward the tongue rail 200 side in the
width direction of the base rail 100, and a second leg
portion 122 extending toward the side opposite to the
first leg portion 121. The lower surface of the leg portion
120 serves as a bottom surface B1 of the base rail 100.
As illustrated in FIG. 4, there is formed a clearance be-
tween the bottom surface B1 of the base rail 100, and
the ground below the bottom surface B1.

[0019] The foreign matter removing device Y1 is a de-
vice for removing foreign matter such as frozen snow
deposited between the base rails 100 and the tongue
rails 200. In the embodiment, as illustrated in FIG. 1, a
plurality of the foreign matter removing devices Y1 are
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disposed away from each other at a predetermined in-
terval along the length direction of the base rail 100. The
foreign matter removing devices Y1 are mounted on the
base rail 100 at a position between the railway sleepers
constituting a ballast track. In FIG. 1, only the foreign
matter removing devices Y1 mounted on one of the base
rail pair 100 are illustrated. It should be noted that the
foreign matter removing devices Y1 are also mounted on
the other of the base rail pair 100 in the same manner
as described above.

[0020] The foreign matter removing device Y1 injects
compressed air to be supplied from the compressed air
source Z1 to between the base rail 100 and the tongue
rail 200. Specifically, the compressed air source Z1 is
provided with a connection pipe 300 commonly connect-
ed to the foreign matter removing devices Y1, an elec-
tromagnetic valve 400 that is configured to open and
close the connection pipe 300, an air tank 500 connected
to the connection pipe 300 at a position upstream of the
electromagnetic valve 400, and a compressor 600 con-
nected to the air tank 500. The compressed air source
Z1introduces airin the air tank 500, which has undergone
compression by the compressor 600, to each of the for-
eign matter removing devices Y1 through the connection
pipe 300 by opening the electromagnetic valve 400. Each
of the foreign matter removing devices Y1 injects the
compressed air introduced from the compressed air
source Z1 to between the base rail 100 and the tongue
rail 200 for removing foreign matter such as frozen snow.
[0021] In the embodiment, compressed air is intro-
duced to the foreign matter removing devices Y1, as a
foreign matter removable medium for removing foreign
matter such as frozen snow. The embodiment is not lim-
ited to the above. For instance, introducing warm water
as aforeign matter removable medium to the foreign mat-
ter removing devices Y1, and melting the foreign matter
such as frozen snow deposited between the base rails
100 and the tongue rails 200 makes it possible to remove
the foreign matter.

[0022] As illustrated in FIG. 2 to FIG. 4, the foreign
matter removing device Y1 includes an outlet member
2, a shim member 3, an inlet member 4, a holding plate
5, and a pulling member 6.

[0023] The outlet member 2 is a member for drawing
out compressed air that is introduced from the com-
pressed air source Z1 to the foreign matter removing de-
vice Y1. The outlet member 2 includes a nozzle portion
21 and a connecting portion 22. In the embodiment, the
nozzle portion 21 and the connecting portion 22 are in-
tegrally formed.

[0024] The nozzle portion 21 is a portion for injecting
compressed air to between the base rail 100 and the
tongue rail 200. The nozzle portion 21 is disposed be-
tween the tongue rail 200 and the base rail 100. In the
embodiment, the nozzle portion 21 is a flat member, and
has a substantially rectangular shape in plan view. The
nozzle portion 21 is disposed to extend along the first
side surface 111a of the first portion 111 of the rail main
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body 110. A clearance S1 is formed between the nozzle
portion 21 and the first side surface 111a. The nozzle
portion 21 and the first side surface 111a may come into
contact with each other.

[0025] The nozzle portion 21 includes a plurality of in-
jection ports 21a for injecting compressed air. The injec-
tion ports 21a are opened toward a longitudinal end sur-
face of the nozzle portion 21 so that compressed air is
injected in the length direction of the base rail 100.
[0026] The connecting portion 22 is a member for con-
necting the nozzle portion 21 and the inlet member 4.
The connecting portion 22 is joined to the nozzle portion
21, and extends downward with respect to the nozzle
portion 21. Specifically, as illustrated in FIG. 2, the con-
necting portion 22 has a smaller width than the nozzle
portion 21 in the length direction of the base rail 100.
[0027] The connecting portion 22 includes an upper
end 22A disposed above the first leg portion 121, a lower
end 22B disposed on the side opposite to the upper end
22A with respect to the first leg portion 121, and a joint
portion 22C for connecting the upper end 22A and the
nozzle portion 21.

[0028] The upper end 22A extends in the width direc-
tion of the base rail 100. The lower end 22B is disposed
in a region lower than the bottom surface B1. The con-
necting portion 22 is formed to extend along the first side
surface 111a of the first portion 111, the first leg portion
121, and the bottom surface B1 from the upper end 22A
to the other end 22B. The upper end 22A and the lower
end 22B vertically sandwich the first leg portion 121 ther-
ebetween. The size of each of the upper end 22A and
the lower end 22B in the length direction of the base rail
100is slightly larger than the diameter of the inlet member
4.

[0029] The joint portion 22C connects the end of the
upper end 22A on the side opposite to the tongue rail
200 in the width direction of the base rail 100, namely, a
tip end 22m of the upper end 22A most proximate to the
first portion 111; and the lower end of the middle portion
of the substantially rectangular nozzle portion 21 in the
length direction of the base rail 100. According to this
configuration, the joint portion 22C extends vertically. In
the embodiment, the width of the joint portion 22C is
slightly smaller than the width of the upper end 22A and
of the lower end 22B in the length direction of the base
rail 100.

[0030] The connecting portion 22 includes anopposing
portion 22a, a female screw portion 22b, and a commu-
nication channel 22c.

[0031] The opposing portion 22a is a portion to be
joined to the upper end 22A and the other end 22B. The
opposing portion 22a faces the first leg portion 121 in the
width direction of the base rail 100.

[0032] The opposing portion 22a includes an opposing
surface facing the first leg portion 121 in the width direc-
tion of the base rail 100. The shim member 3 is mounted
on the opposing surface. The shim member 3 is sand-
wiched between the firstleg portion 121 and the opposing
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portion 22a in the width direction of the base rail 100.
The shim member 3 may be omitted, and the first leg
portion 121 and the opposing surface of the opposing
portion 22a may directly come into contact with the each
other in the width direction of the base rail 100.

[0033] The female screw portion 22b is a portion to be
engaged with a male screw portion 41a of the inlet mem-
ber 4 to be described later. The female screw portion 22b
is disposed in a region lower than the bottom surface B1.
Specifically, the female screw portion 22b is formed by
recessing a part of the inlet-member-4-side surface of
the lower end 22B in the width direction of the base rail
100 toward the tongue rail 200 side. The female screw
portion 22b is formed in the middle portion of the con-
necting portion 22 in the length direction of the base rail
100. In the embodiment, the female screw portion 22b is
formed in a region lower than the bottom surface B1. The
embodiment is not limited to the above, as far as the
female screw portion 22b is formed in a region lower than
the bottom surface B1. Specifically, the female screw por-
tion 22b may be formed in a region lower than the imag-
inary plane horizontally extending from the bottom sur-
face B1.

[0034] The communication channel 22c is a channel
for communicating each of the injection ports 21a of the
nozzle portion 21 with an inlet channel 44 of the outlet
member 2 to be described later. The communication
channel 22c is commonly communicated with each of
the injection ports 21a, and is opened toward the female
screw portion 22b.

[0035] The inlet member 4 is a member for introducing
compressed air from the compressed air source Z1. The
inlet member 4 includes one end portion 41, the other
end portion 42, an intermediate portion 43 between the
one end portion 41 and the other end portion 42, and the
inlet channel 44 linearly extending from the one end por-
tion 41 to the other end portion 42. The inlet member 4
is constituted of a pipe member having a linear shape
from the one end portion 41 to the other end portion 42.
[0036] The one end portion 41 of the inlet member 4
is disposed in the region lower than the bottom surface
B1 of the base rail 100. The one end portion 41 includes
the male screw portion 41a. The male screw portion 41a
has a tapered shape toward the tip end of the one end
portion 41. Further, the male screw portion 41a is en-
gaged in the female screw portion 22b. According to this
configuration, the one end portion 41 is connected to the
connecting portion 22. In this state, the one end portion
41 is held in a state that the one end portion 41 does not
fall off from the connecting portion 22 in the width direc-
tion of the base rail, and the inlet channel 44 opened
toward the male screw portion 41ais communicated with
the communication channel 22c opened toward the fe-
male screw portion 22b.

[0037] The other end portion 42 of the inlet member 4
is disposed on the outside of the bottom surface B1 of
the base rail 100 in top plan view, and extends in the
width direction of the base rail 100. According to this con-
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figuration, the other end portion 42 serves as a portion
capable of being held by the operator, when the operator
connects the one end portion 41 to the connecting portion
22. Specifically, the other end portion 42 is a portion ca-
pable of being held by the operator, when the operator
engages the male screw portion 41a in the female screw
portion 22b. The operator who installs the foreign matter
removing device Y1 can pivot the other end portion 42
while holding the other end portion 42 on the outside of
the bottom surface B1 of the base rail 100 in top plan
view, and can engage the male screw portion 41a in the
female screw portion 22b. Thus, the operator can con-
nect the one end portion 41 to the connecting portion 22.
The other end portion 42 is connected to the connection
pipe 300 of the compressed air source Z1. Compressed
air is introduced to the inlet channel 44 opened toward
the other end portion 42 through the connection pipe 300.
[0038] The intermediate portion 43 of the inlet member
4 is disposed in the region lower than the bottom surface
B1 between the one end portion 41 and the other end
portion 42. As illustrated in FIG. 4 and FIG. 5, the inter-
mediate portion 43 includes a first projection 43a and a
second projection 43b. The first projection 43a vertically
projects in one direction. The second projection 43b
projects toward the side opposite to the first projection
43a. Specifically, the first projection 43a and the second
projection 43b are disposed to be away from each other
with a phase difference of 180° around the axis of the
inlet member 4. In the embodiment, the first projection
43a comes into contact with the bottom surface BI, and
a U-bolt 61 of the pulling member 6 to be described later
is hooked onto the second projection 43b. The first pro-
jection 43a and the second projection 43b are formed
independently of each other, and have substantially the
same thickness T1.

[0039] In the embodiment, the first projection 43a
projects vertically upward. The embodiment is not limited
to the above. The first projection 43a may project verti-
cally downward. In this case, the second projection 43b
comes into contact with the bottom surface BI, and the
U-bolt of the pulling member 6 to be described later is
hooked onto the first projection 43a.

[0040] Further, in the embodiment, the intermediate
portion 43 includes two projections i.e. the first projection
43a and the second projection 43b. The embodiment is
not limited to the above. The intermediate portion 43 may
include one projection, or more than two projections. Fur-
ther, in the embodiment, the first projection 43a and the
second projection 43b are disposed to be away from each
other with a phase difference of 180° around the axis of
the inlet member 4. The phase difference between the
projections is not limited to the above. For instance, the
projections may be disposed to be away from each other
with a phase difference of 90°.

[0041] The holding plate 5 and the pulling member 6
are members for fixing the foreign matter removing de-
vice Y1 to the base rail 100.

[0042] The holding plate 5 includes a pressing portion
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51 and a tilt portion 52. The pressing portion 51 is dis-
posed to come into contact with the upper surface of the
second leg portion 122. The pressing portion 51 is a por-
tion for pressing the second leg portion 122 from above.
The tilt portion 52 is joined to the pressing portion 51.
The tilt portion 52 extends from the pressing portion 51
to be inclined downward toward the side opposite to the
first leg portion 121 in the width direction of the base rail
100. The tilt portion 52 is formed with oblong holes 52a
and 52b extending along the tilt direction of the tilt portion
52. The oblong holes 52a and 52b are formed to sand-
wich the inlet member 4 therebetween in top plan view.
[0043] The pulling member 6 includes the U-bolt 61,
and nuts 62a and 62b. A bent portion of the U-bolt 61 is
hooked onto the second projection 43b, and both ends
of the U-bolt 61 are respectively received in the oblong
holes 52a and 52b. Both ends of the U-bolt 61 received
inthe oblong holes 52a and 52b are respectively fastened
by the nuts 62a and 62b. According to this configuration,
the pulling member 6 is fixed to the tilt portion 52 in a
state that the U-bolt 61 extends in a direction orthogonal
to the tilt portion 52.

[0044] The U-bolt 61 exerts a force on the second pro-
jection 43b in a state that the U-bolt 61 is fixed to the tilt
portion 52 by the nuts 62a and 62b. According to this
configuration, the pulling member 6 pulls the inlet mem-
ber 4 toward the other end portion 42 side in the width
direction of the base rail 100, utilizing the counterforce
of the holding plate 5. As the pulling member 6 pulls the
inlet member 4, a pulling force is also exerted on the
outlet member 2 connected to the inlet member 4. This
allows for the opposing portion 22a to be pressed against
the first leg portion 121, while interposing the shim mem-
ber 3 in the width direction of the base rail 100. In this
way, the holding plate 5 and the pulling member 6 cause
the opposing portion 22a to be pressed against the first
leg portion 121. In this way, the foreign matter removing
device Y1 is mounted on the base rail 100.

[0045] Next, a method for installing the foreign matter
removing device Y1 is described.

1) Disposing step

[0046] First of all, the operator inserts the outlet mem-
ber 2 from above into between the base rail 100 and the
tongue rail 200. When the operator carries out this oper-
ation, the operator inserts the lower end 22B of the con-
necting portion 22 into the region lower than the bottom
surface B1 of the base rail 100. Subsequently, the oper-
ator stops the insertion at a position where the first leg
portion 121 faces the opposing portion 22a in the width
direction of the base rail 100. Then, the operator disposes
the connecting portion 22 at such a position that the upper
end 22A and the lower end 22B vertically sandwich the
first leg portion 121. By performing the aforementioned
operation, the female screw portion 22b formed in the
lower end 22B is disposed to be recessed toward the
tongue rail 200 side in the width direction of the base rail
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100 in a region lower than the bottom surface B1.
2) Connecting step

[0047] Subsequently, the operator inserts the one end
portion 41 of the inlet member 4 into the region lower
than the bottom surface B1 from the second leg portion
122 side along the width direction of the base rail 100,
while holding the other end portion 42 of the inlet member
4. When the operator carries out this operation, the op-
erator inserts the one end portion 41 of the inlet member
4 toward the middle portion of the connecting portion 22
in the length direction of the base rail 100, while viewing
the base rail 100 and the outlet member 2 from above.
By performing the aforementioned operation, the male
screw portion 41a is inserted into the female screw por-
tion 22b. Subsequently, when the operator pivots the oth-
er end portion 42 while holding the other end portion 42
on the outside of the bottom surface B1 in top plan view,
the male screw portion 41a is engaged in the female
screw portion 22b. By performing the aforementioned op-
eration, the one end portion 41 of the inlet member 4 is
connected to the connecting portion 22. In this state, the
one end portion 41 of the inlet member 4 is held in a state
that the one end portion 41 does not fall off from the
connecting portion 22 in the width direction of the base
rail 100. Thus, the inlet channel 44 opened toward the
male screw portion 41a is communicated with the com-
munication channel 22c opened toward the female screw
portion 22b.

[0048] When the aforementioned operation is per-
formed, the operator adjusts the engagement position of
the male screw portion 41a with respect to the female
screw portion 22b in such a manner that the first projec-
tion 43a projects vertically upward, and comes into con-
tact with the bottom surface B1. When it is difficult to
adjust the axial orientation of the inlet member 4 in such
a manner that the first projection 43a projects vertically
upward, the operator may adjust the engagement posi-
tion of the male screw portion 41a with respect to the
female screw portion 22b in such a manner that the sec-
ond projection 43b projects vertically upward.

3) Mounting step

[0049] Subsequently, the operator places the holding
plate 5 in such a manner that the pressing portion 51 is
disposed above the second leg portion 122, and the tilt
portion 52 is inclined downward toward the side opposite
to the first leg portion 121. Then, the operator hooks the
bent portion of the U-bolt 61 onto the second projection
43b, andinserts both ends of the U-bolt 61 into the oblong
holes 52a and 52b formed in the tilt portion 52, respec-
tively. After inserting both ends of the U-bolt 61 into the
oblong holes 52a and 52b, the operator fastens both ends
ofthe U-bolt 61, and the nuts 62a and 62b together, while
keeping the U-bolt 61 orthogonal to the tilt portion 52. By
performing the aforementioned operation, the U-bolt 61
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is fixed in a state that a puling force is exerted on the inlet
member 4, utilizing the counterforce at the tilt portion 52,
and the connecting portion 22 holding the inlet member
4 is pulled toward the base rail 100 side. As a result of
the aforementioned operation, the opposing portion 22a
is pressed against the first leg portion 121 while interpos-
ing the shim member 3. In this way, the foreign matter
removing device Y1 is mounted on the base rail 100, and
installation of the foreign matter removing device Y1 is
completed.

[0050] When the operator fastens the U-bolt 61, and
the nuts 62a and 62b together, the operator changes the
position of the U-bolt 61 within the oblong holes 52a and
52b, as necessary, depending on the position of the sec-
ond projection 43b. Specifically, when the second pro-
jection 43b is nearer to the connecting portion 22 in the
width direction of the base rail 100, the operator places
both ends of the U-bolt 61 at a position close to the upper
ends of the oblong holes 52a and 52b, and fastens both
ends of the U-bolt 61, and the nuts 62a and 62b together
in this state. On the other hand, when the second pro-
jection 43b is nearer to the side opposite to the connect-
ing portion 22 in the width direction of the base rail 100,
the operator places both ends ofthe U bolt 61 at a position
close to the lower ends of the oblong holes 52a and 52b,
and fastens both ends of the U-bolt 61, and the nuts 62a
and 62b together in this state. In this way, the operator
changes the relative position between the oblong holes
52a and 52b, and the U-bolt 61, as necessary. This
makes it possible to change the relative position of the
U-bolt 61 with respect to the inlet member 4 depending
on the position of the second projection 43b. In this way,
the U-bolt 61 is fixed onto the tilt portion 52 in a state that
the tilt portion 52 and the U-bolt 61 are orthogonal to each
other.

[0051] Inthe foreign matter removing device Y1 as de-
scribed above, the inlet member 4 and the connecting
portion 22 are separated from each other, and the one
end portion 41 of the inlet member 4 is connected to the
connecting portion 22 in a region lower than the bottom
surface B1 of the base rail 100. The other end portion 42
of the inlet member 4 is disposed on the outside of the
bottom surface B1 of the base rail 100 in top plan view.
According to this configuration, the operator who installs
the foreign matter removing device Y1 is allowed to place
the outlet member 2 at a predetermined installation po-
sition from between the base rail 100 and the tongue rail
200, and to pivot the other end portion 42 while holding
the other end portion 42 of the inlet member 4 in a region
outside of the bottom surface B1 of the base rail 100 in
top plan view. Then, the operator can connect the one
end portion 41 of the inlet member 4 to the connecting
portion 22, while inserting the inlet member 4 into the
region lower than the bottom surface B1 of the base rail
100. This makes it easy for the operator to perform the
installation operation, even when the region lower than
the bottom surface B1 of the base rail 100 is narrow, and
eliminates the need of performing a cumbersome fixing
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operation in the region lower than the bottom surface B1
of the base rail 100. This is advantageous in preventing
lowering the work efficiency.

[0052] Further, in the foreign matter removing device
Y1, the inlet member 4 has a linear shape from the one
end portion 41 to the other end portion 42. Therefore,
when the operator installs the foreign matter removing
device Y1, the operator can easily pivot the other end
portion 42 in a state that the inlet member 4 is inserted
into the region lower than the bottom surface B1 of the
base rail 100. This makes it easy for the operator to per-
form the operation of connecting the one end portion 41
to the connecting portion 22, while pivoting the other end
portion 42. This is advantageous in enhancing the work
efficiency.

[0053] Further, in the foreign matter removing device
Y1, when the operator installs the foreign matter remov-
ing device Y1, the operator can easily connect the one
end portion 41 to the connecting portion 22 by engaging
the male screw portion 41a in the female screw portion
22b while pivoting the other end portion 42.

[0054] Further, in the foreign matter removing device
Y1, the male screw portion 41a and the female screw
portion 22b are disposed in the region lower than the
bottom surface B1 of the base rail 100. This allows for
the operator to hold the one end portion 41 of the inlet
member 4 with respect to the connecting portion 22, while
efficiently using the space lower than the bottom surface
B1 of the base rail 100.

[0055] Further, in the foreign matter removing device
Y1, the male screw portion 41a has a tapered shape.
This makes it easy for the operator to adjust the axial
orientation of the inlet member 4 when the operator en-
gages the male screw portion 41a in the female screw
portion 22b. In addition, engagement of the tapered male
screw portion 41 ain the female screw portion 22b makes
it possible to prevent leakage of compressed air from
between the one end portion 41 and the connecting por-
tion 22. This eliminates the need of providing a gasket
between the one end portion 41 and the connecting por-
tion 22, and makes it possible to reduce the number of
parts. In particular, in the embodiment, the nozzle portion
21 and the connecting portion 22 of the outlet member 2
are integrally formed. Therefore, there is no likelihood
that compressed air leaks from a portion of the outlet
member 2 other than the injection ports 21a. This is ad-
vantageous in enhancing the use efficiency of com-
pressed air to be introduced from the compressed air
source Z1 to the foreign matter removing device Y1.
[0056] Further, in the foreign matter removing device
Y1, the oblong holes 52a and 52b are formed in the hold-
ing plate 5. Changing the position of the U-bolt 61 within
the oblong holes 52a and 52b makes it possible to change
the relative position of the U-bolt 61 with respect to the
inlet member 4. According to this configuration, for in-
stance, even when size error occurs in the length of the
first leg portion 121 in the width direction of the base rail
100, and the positon of the second projection 43b in a
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state that the foreign matter removing device Y1 is fixed
to the base rail 100 is deviated, the operator can stably
hook the U-bolt 61 onto the second projection 43b.
[0057] Further, in the foreign matter removing device
Y1, no matter where the position of the U-bolt 61 is
changed within the oblong holes 52a and 52b, the oper-
ator can fix the U-bolt 61 to the tilt portion 52 in a posture
that the U-bolt 61 is orthogonal to the tilt portion 52. This
is advantageous in stably fixing the U-bolt 61 to the tilt
portion 52.

[0058] Further, in the foreign matter removing device
Y1, one of the first projection 43a and the second pro-
jection 43b that project in the directions opposite to each
other plays the role of an abutment portion with respect
to the bottom surface B1 of the base rail 100, and the
other of the first projection 43a and the second projection
43b plays the role of a portion to be hooked by the U-bolt
61. This makes it possible to reverse the roles of the first
projection 43a and the second projection 43b depending
on the orientation of the inlet member 4, and makes it
easy for the operator to install the inlet member 4. Spe-
cifically, forinstance, if only the first projection 43a playing
the role of an abutment portion is provided out of the first
projection 43a and the second projection 43b, and if the
position of the first projection 43a with respect to the bot-
tom surface B1 of the base rail 100 is deviated, the op-
erator is required to adjust the first projection 43a to an
appropriate position by rotating and fastening the male
screw portion 41a with respect to the female screw por-
tion 22b. In this case, the operator is required to rotate
the male screw portion 22b maximally by a degree close
to 360°. Unlike the aforementioned case, in the foreign
matter removing device Y1, when it is difficult to use the
first projection 43a as an abutment portion of the base
rail 100 due to positional deviation of the first projection
43a with respect to the bottom surface B1 of the base
rail 100, the operator can adjust the second projection
43b at an appropriate position as an abutment portion of
the base rail 100 by rotating and fastening the male screw
portion 41a with respect to the female screw portion 22b.
In this configuration, the rotation amount of the male
screw portion 22b is maximally 180° or smaller. There-
fore, as compared with the aforementioned case where
it is necessary to rotate the male screw portion 22 by a
degree close to 360°, the operator can carry out the
mounting operation with less force.

[0059] Further, in the foreign matter removing device
Y1, providing the shim member 3 between the first leg
portion 121 and the opposing portion 22a depending on
manufacturing error in size of the base rail 100 makes it
possible to set the relative position of the nozzle portion
21 with respect to the rail main body 110 at an optimum
position.

[0060] Further, in the foreign matter removing device
Y1, the clearance S1 is formed between the first side
surface 111a of the base rail 100 and the nozzle portion
21. This makes it possible to reduce the likelihood that
vibrations accompanied by running of a train are trans-



15 EP 3 434 824 A1 16

mitted to the nozzle portion 21 via the base rail 100. This
is advantageous in preventing concentration of stress on
a connecting portion between the nozzle portion 21 and
the connecting portion 22 due to transmission of the vi-
brations. In the aforementioned configuration, it is not
necessary to finely adjust the position of the nozzle por-
tion 21 so that the nozzle portion 21 comes into contact
with the first side surface 111a depending on manufac-
turing error in size of the base rail 100. This makes it easy
for the operator to perform the installation operation of
the foreign matter removing device Y1.

[0061] In the embodiment, the operator connects the
one end portion 41 to the connecting portion 22 by en-
gagement of the male screw portion 41a in the female
screw portion 22b. The embodiment is not limited to the
above. The male screw portion 41a and the female screw
portion 22b may be omitted.

[0062] For instance, a press-in hole may be formed in
the inlet-member-4-side surface of the lower end 22B of
the connecting portion 22 in the width direction of the
base rail 100. Pressingly inserting the one end portion
41 intothe press-in hole allows for the operator to connect
the one end portion 41 to the connecting portion 22.
[0063] Further, the operator may connect the one end
portion 41 to the connecting portion 22 using a pipe joint.
The pipe joint is constituted of two parts. The operator
mounts the one part of the pipe joint on the one end por-
tion 41, and mounts the other part of the pipe joint on the
connecting portion 22. In this state, the operator inserts
the one end portion 41 into the region lower than the
bottom surface B1 of the base rail 100, while holding the
other end portion 42, and connects the one part and the
other part of the pipe joint to each other in the region
lower than the bottom surface B1. By performing the
aforementioned operation, the one end portion 41 is con-
nected to the connecting portion 22.

[0064] Further, in the modification illustrated in FIG. 6,
the connecting portion 22 includes a through-hole 22d,
in place of the female screw portion 22b, and the inlet
member 4 includes a flange portion 45, in place of the
male screw portion 41a.

[0065] The through-hole 22d is formed in a part of the
connecting portion 22 in a region lower than the bottom
surface B1 of the base rail 100. The through-hole 22d
passes through the lower end 22B in the width direction
of the base rail 100. The communication channel 22c is
opened toward the upper portion of the inner surface of
the lower end 22B forming the through-hole 22d.
[0066] The flange portion 45 is formed at the tip end
of the one end portion 41 of the inlet member 4. The inlet
channel 44 is opened toward the upper portion of the
outer surface of the inlet member 4 on the other end
portion 42 side with respect to the flange portion 45. The
flange portion 45 has a diameter larger than the diameter
of the through-hole 22d. Further, the portion of the inlet
member 4 other than the flange portion 45 has a slightly
smaller diameter than the diameter of the through-hole
22d.
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[0067] The inlet member 4 is received in the through-
hole 22d, and the flange portion 45 comes into contact
with the tongue-rail-200-side surface of the lower end
22B. According to this configuration, the inlet member 4
is connected to the connecting portion 22. In this state,
the inlet member 4 is held in a state that the one end
portion 41 does not fall off from the connecting portion
22 on the side opposite to the tongue rail 200, while in-
terposing the base rail 100 in the width direction of the
base rail 100. Further, in this state, the communication
channel 22c opened toward the upper portion of the inner
surface of the lower end 22B, and the inlet channel 44
opened toward the upper portion of the outer surface of
the inlet member 4 are communicated with each other.

[0068] In the modification illustrated in FIG. 6, in order
to connect the inlet member 4 to the connecting portion
22, the operator inserts the other end portion 42 into the
through-hole 22d from the tongue rail 200 side in a state
thatthe flange portion 45 is held. Then, the operator holds
the other end portion 42 that reaches the outside of the
bottom surface B1 of the base rail 100 on the side oppo-
site to the tongue rail 200 with respect to the base rail
100, and pulls the other end portion 42. By performing
the aforementioned operation, the flange portion 45 is
broughtinto contact with the tongue-rail-200-side surface
of the lower end 22B.

[0069] As described above, in the modification illus-
trated in FIG. 6, after inserting the other end portion 42
into the through-hole 22d, the operator holds the other
end portion 42 on the outside of the bottom surface B1
in top plan view, and pulls the other end portion 42. By
performing the aforementioned operation, the operator
can bring the flange portion 45 into contact with the
tongue-rail-200-side surface of the lower end 22B, and
can connect the one end portion 41 to the connecting
portion 22.

[0070] Alternatively, as illustrated in FIG. 7, the con-
necting portion 22 may include a recess portion 22e, in
place of the through-hole 22d. The recess portion 22¢ is
formed in the same position as the through-hole 22d. The
recess portion 22e is formed to be recessed upward. In
this case, the operator holds the other end portion 42
disposed on the outside of the bottom surface B1 on the
side opposite to the tongue rail 200 with respect to the
base rail 100 in a state that a part of the inlet member 4
is inserted into the region lower than the bottom surface
B1, and lifts up the inlet member 4 for engaging the inlet
member 4 into the recess portion 22e. Then, the operator
can connect the one end portion 41 to the connecting
portion by bringing the flange portion 45 into contact with
the tongue-rail-22-side surface of the lower end 22B in
a state that the inlet member 4 is engaged in the recess
portion 22e.

[0071] Further, in the modifications illustrated in FIG.
8 and FIG. 9, the inlet member 4 includes a first convex
portion 46 and a second convex portion 47, in place of
the male screw portion 41a. The connecting portion 22
includes an opening portion 22f in place of the female
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screw portion 22b. In FIG. 8, illustration of the base rail
100 is omitted in order to simplify the description. FIG. 9
is a front view of the inlet-member-4-side surface of the
lower end 22B of the connecting portion 22 illustrated in
FIG. 8 in the width direction of the base rail 100.

[0072] The first convex portion 46 is formed at the tip
end of the one end portion 41. The first convex portion
46 radially projects in a certain direction from the one end
portion 41. The second convex portion 47 is formed at
the tip end of the one end portion 41. The second convex
portion 47 radially projects from the one end portion 41
in a direction opposite to the first convex portion 46.
[0073] The opening portion 22f is configured such that
a part of the inlet-member-4-side surface of the lower
end 22B is recessed toward the tongue rail 200 side in
the width direction of the base rail 100. The opening por-
tion 22f includes a first concave portion 22g and a second
concave portion 22h. The first concave portion 22g is a
portion for receiving the first convex portion 46 when the
operator inserts the one end portion 41 into the opening
portion 22f. The second concave portion 22h is a portion
for receiving the second convex portion 47 when the op-
erator inserts the one end portion 41 into the opening
portion 22f.

[0074] The lower end 22B of the connecting portion 22
includes a first groove portion 22i and a second groove
portion 22j. Specifically, the first groove portion 22i is
configured such that a part of the tongue-rail-200-side
end of the opening portion 22f is radially recessed. A
circumferential end of the first groove portion 22iis joined
to the first concave portion 22g. The width of the first
groove portion 22i is formed to be slightly larger than the
thickness of the first convex portion 46. Further, the sec-
ond groove portion 22j is configured such that a part of
the tongue-rail-200-side end of the opening portion 22f
is radially recessed. The second groove portion 22j is
radially formed on the side opposite to the first groove
portion 22i. A circumferential end of the second groove
portion 22j is joined to the second concave portion 22h.
The width of the first groove portion 22i is formed to be
slightly larger than the thickness of the second convex
portion 47.

[0075] When the operator installs the foreign matter
removing device Y1 as the modifications illustrated in
FIG.8andFIG. 9, the operatorinserts the one end portion
41 of the inlet member 4 into the region lower than the
bottom surface B1, while holding the other end portion
42 on the outside of the bottom surface B1 in top plan
view. Then, the operator inserts the one end portion 41
of the inlet member 4 into the opening portion 22f, while
positioning the first convex portion 46 with respect to the
first concave portion 22g, and positioning the second
convex portion 47 with respect to the second concave
portion 22h. Lastly, when the one end portion 41 reaches
the tongue-rail-200-side end of the opening portion 22f,
the operator pivots the other end portion 42 in the arrow
A1 direction illustrated in FIG. 9 on the outside of the
bottom surface B1 in top plan view. By performing the
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10

aforementioned operation, the first convex portion 46 is
engaged in the first groove portion 22i, and the second
convex portion 47 is engaged in the second groove por-
tion 22j.

[0076] As described above, in the modifications illus-
trated in FIG. 8 and FIG. 9, when the operator pivots the
other end portion 42 on the outside of the bottom surface
B1 in top plan view, the operator can engage the first
convex portion 46 in the first groove portion 22i and en-
gage the second convex portion 47 in the second groove
portion 22j. This allows for the operator to connect the
one end portion 41 to the connecting portion 22.

[0077] Further, in the modification illustrated in FIG.
10, the base rail 100 comes into contact with the inlet
member 4 and with the connecting portion 22 at three
points. Furthermore, in the modification illustrated in FIG.
10, the connecting portion 22 comes into contact with the
first leg portion 121 from above at two points away from
each other in the width direction of the base rail 100. The
modification is described in detail as follows.

[0078] The inlet member 4 comes into contact with the
leg portion 120 at the first projection 43a from below the
leg portion 120. Specifically, the inlet member 4 comes
into contact with the base rail 100 at one point from below
the base rail 100.

[0079] The upper end 22A of the connecting portion
22 includes the tip end 22m and a base end 22n as both
ends of the upper end 22A in the width direction of the
base rail 100. The tip end 22m is disposed on the first
portion 111 side and joined to the nozzle portion 21 via
the joint portion 22C in the width direction of the base rail
100. The base end 22n is disposed on the side opposite
to the tip end 22m and joined to the opposing portion 22a
in the width direction of the base rail 100. The tip end
22m comes into contact with the upper surface of the
first-portion-111-side portion of the first leg portion 121.
The base end 22n comes into contact with the upper
surface of the opposing-portion-22a-side portion of the
first leg portion 121. Specifically, the upper end 22A of
the connecting portion 22 comes into contact with the
base rail 100 from above the base rail 100 at two points
away from each other in the width direction of the base
rail 100.

[0080] In the embodiment, the upper end 22A of the
connecting portion 22 does not come into contact with
the first-portion-111-side portion of the first leg portion
121, and comes into contact only with the opposing-por-
tion-22a-side portion of the first leg portion 121. On the
other hand, in the modification illustrated in FIG. 10, the
tip end 22m of the upper end 22A of the connecting por-
tion 22 comes into contact with the first-portion-111-side
portion of the first leg portion 121 in a region vertically
lower than the nozzle portion 21. Specifically, in the mod-
ification illustrated in FIG. 10, the connecting portion 22
comes into contact with the leg portion 120 of the base
rail 100 on the side closer to the nozzle portion 21, as
compared with the embodiment.

[0081] Further, in the modification illustrated in FIG.
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10, unlike the embodiment, a shim member 3 is not pro-
vided. Therefore, in the modification illustrated in FIG.
10, a clearance is formed between the first leg portion
121 and the opposing portion 22a in the width direction
of the base rail 100. Alternatively, the first leg portion 121
and the opposing portion 22a may come into contact with
each other in the width direction of the base rail 100.
[0082] As described above, in the modification illus-
trated in FIG. 10, the inlet member comes into contact
with the base rail 100 from below the base rail 100, and
the connecting portion 22 comes into contact with the
base rail 100 from above the base rail 100. According to
this configuration, the base rail 100 is sandwiched be-
tween the inlet member 4 and the connecting portion 22.
Therefore, it is easy for the operator to stably mount the
foreign matter removing device Y1 on the base rail 100.
Further, in the modification illustrated in FIG. 10, the for-
eign matter removing device Y1 comes into contact with
the leg portion 120 at three points in such a manner that
the leg portion 120 is vertically sandwiched between the
upper and lower sides. This is advantageous in stably
mounting the foreign matter removing device Y1 on the
base rail 100.

[0083] Furthermore, in the modification illustrated in
FIG. 10, the tip end 22m of the upper end 22A to be
connected to the joint portion 22C comes into contact
with the first leg portion 121 of the base rail 100. Specif-
ically, in the modification illustrated in FIG. 10, the con-
necting portion 22 comes into contact with the leg portion
120 of the base rail 100 in the region vertically lower than
the nozzle portion 21. The portion of the outlet member
2 on the nozzle portion 21 side with respect to the tip end
22m, in other words, the joint portion 22C and the nozzle
portion 21 are in a cantilever state. In the modification
illustrated in FIG. 10, it is possible to bring the contact
point between the connecting portion 22 and the base
rail 100 closer to the nozzle portion 21. This makes it
possible to shorten the length of the joint portion 22C at
the position of the joint portion 22C and the nozzle portion
21 in a cantilever state. This makes it possible to reduce
the displacement of the nozzle portion 21 due to an in-
fluence of vibrations, and to reduce the stress on the
nozzle portion 21. Specifically, it is possible to reduce
the maximum stress on the nozzle portion 21 by about
40%, and to increase the safe rate by two times or more,
as compared with the embodiment. Thus, it is possible
to reduce the probability of damage of the nozzle portion
21 by vibrations.

[0084] Further, in the modification illustrated in FIG.
10, the connecting portion 22 comes into contact with the
base rail 100 at two points i.e. at the tip end 22m and at
the base end 22n away from each other in the width di-
rection of the base rail 100. This makes it easy for the
operator to stably install the foreign matter removing de-
vice Y1 when the operator installs the foreign matter re-
moving device Y1 in the turnout X1.

[0085] Further, in the modification illustrated in FIG.
10, bringing the two points i.e. the tip end 22m and the
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1"

base end 22n into contact with the base rail 100 makes
it possible to stably mount the connecting portion 22 on
the base rail 100. Therefore, itis not necessary to provide
a shim member 3. This makes it possible to reduce the
number of parts.

[0086] In addition, in the modification illustrated in FIG.
10, bringing the tip end 22m of the connecting portion 22
into contact with the first-portion-111-side portion of the
first leg portion 121 makes it possible to reduce the prob-
ability of damage of the nozzle portion 21. This is advan-
tageous in making the structure of the foreign matter re-
moving device Y1 compact.

[0087] Inthe modificationillustratedin FIG. 10, the con-
necting portion 22 is disposed to come into contact with
the base rail 100 at two pointsi.e. at the tip end 22m and
atthe base end 22n. Alternatively, the connecting portion
22 may be disposed to come into contact with the base
rail 100 at three or more points.

[0088] The embodiment and the modifications de-
scribed above should be considered to be illustrative in
all aspects and not to be restrictive. The scope of the
present invention is indicated not by the description of
the above embodiment and modifications, but by the
scope of claims, and includes all changes within the
meaning and range of equivalents to the scope of claims.
[0089] For instance, in the embodiment and the mod-
ifications, the holding plate 5 has a bent shape between
the pressing portion 51 and the tilt portion 52, and the
pressing portion 51 and the upper surface of the second
leg portion 122 come into planar contact with each other.
Alternatively, the holding plate 5 may have a flat shape
without a bent portion. In this case, the flat-plate-shaped
holding plate 5 is disposed to be inclined in such amanner
that the holding plate 5 is bridged between the upper
surface of the inlet member 4 and the upper surface of
the tip end of the second leg portion 122, and comes into
linear contact with the second leg portion 122.

[0090] Further, in the embodiment, after the operator
places the outlet member 2 at a predetermined position
of the base rail 100, the operator inserts the one end
portion 41 of the inlet member 4 into the region lower
than the bottom surface B1 from the second leg portion
122 side, and connects the one end portion 41 to the
connecting portion 22. Alternatively, for instance, when
the space lower than the bottom surface B1 of the base
rail 100 is sufficiently large, or when it is possible to in-
crease the space by digging the ballast below the bottom
surface B1 of the base rail 100, it is possible to dispose
the inlet member 4 in the region lower than the base rail
100 in a state that the inlet member 4 is connected to the
outlet member 2, and thereafter, to fix the inlet member
4 to the base rail 100.

[0091] In this case, first of all, the operator connects
the one end portion 41 of the inlet member 4 to the con-
necting portion 22 by engagement of the male screw por-
tion 41a in the female screw portion 22b. Then, the op-
erator disposes the connecting body of the outlet member
2 and the inlet member 4 in such a manner that the inlet
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member 4 is inserted into the region lower than the bot-
tom surface B1 from the first leg portion 121 side, and
that the nozzle portion 21 is inserted from below the
tongue rail 200 into between the tongue rail 200 and the
base rail 100. In this way, after the operator places the
outlet member 2 and the inlet member 4 at a predeter-
mined position of the base rail 100, the operator places
the U-bolt 61 to be hooked onto the second projection
43b. Then, the operator inserts both ends of the U-bolt
61 into the oblong holes 52a and 52b of the holding plate
5 to fix the U-bolt 61 to the holding plate 5 by the nuts
62a and 62b. In this way, the foreign matter removing
device Y1 is mounted on the base rail 100.

[0092] The following is the summary of the embodi-
ment.

[0093] The aforementioned foreign matter removing
device for use in a turnout is a foreign matter removing
device for use in a turnout, wherein the foreign matter
removing device is provided with a base rail, and atongue
rail disposed adjacent to the base rail and movable to-
ward and away from the base rail. The foreign matter
removing device is provided with an inlet member includ-
ing an inlet channel for introducing a foreign matter re-
movable medium, the inlet member extending in a width
direction of the base rail in a region lower than a bottom
surface of the base rail; and a connecting portion includ-
ing acommunication channel for communicatinga nozzle
portion which injects the foreign matter removable me-
dium to between the base rail and the tongue rail, and
the inlet channel. The connecting portion is connected
to one end portion of the inlet member in the region lower
than the bottom surface of the base rail. The other end
portion of the inlet member disposed on the outside of
the bottom surface of the base rail in top plan view is
configured such that an operator is allowed to connect
the one end portion of the inlet member to the connecting
portion.

[0094] In the foreign matter removing device for use in
a turnout, the inlet member and the connecting portion
are separated from each other, and the one end portion
oftheinlet memberis connected to the connecting portion
in the region lower than the bottom surface of the base
rail. The other end portion of the inlet member is disposed
on the outside of the bottom surface of the base rail in
top plan view. According to this configuration, the oper-
ator who installs the foreign matter removing device is
allowed to place the connecting portion at a predeter-
mined installation position from between the base rail
and the tongue rail, and to operate the other end portion
of the inlet member in the region outside of the bottom
surface of the base rail in top plan view. Then, the oper-
ator is allowed to connect the one end portion of the inlet
member to the connecting portion, while inserting the in-
let member into the region lower than the bottom surface
ofthe base rail. As described above, in the foreign matter
removing device for use in a turnout, the inlet member
and the connecting portion are separated from each oth-
er. Therefore, even when the space lower than the bottom
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surface of the baserail is narrow, itis easy for the operator
to install the foreign matter removing device. Further-
more, there is no need of performing a cumbersome fixing
operation in the region lower than the bottom surface of
the baserail. This is advantageous in preventing lowering
the work efficiency.

[0095] Preferably, the inlet member may have a linear
shape from the one end portion to the other end portion.
[0096] In the foreign matter removing device for use in
a turnout, when the operator installs the foreign matter
removing device, it is easy for the operator to pivot the
other end portion of the inlet member in a state that the
inlet member is inserted into the region lower than the
bottom surface of the base rail. Therefore, it is easy for
the operator to perform the operation of connecting the
one end portion of the inlet member to the connecting
portion, while pivoting the other end portion of the inlet
member. This is advantageous in enhancing the work
efficiency.

[0097] Preferably, the connecting portion may include
a female screw portion. In this case, preferably, the one
end portion of the inletmember may include a male screw
portion engageable in the female screw portion.

[0098] In the foreign matter removing device for use in
a turnout, when the operator installs the foreign matter
removing device, the operator can easily connectthe one
end portion of the inlet member to the connecting portion
by engaging the male screw portion in the female screw
portion while pivoting the other end portion of the inlet
member.

[0099] Preferably, the male screw portion may have a
tapered shape toward a tip end of the one end portion.

[0100] In the foreign matter removing device for use in
a turnout, the male screw portion has a tapered shape.
Therefore, when the operator engages the male screw
portion in the female screw portion, the operator can eas-
ily adjust the axial orientation of the inlet member. Fur-
ther, engagement of the tapered male screw portion in
the female screw portion makes it possible to prevent
leakage of the foreign matter removable medium from
between the one end portion of the inlet member and the
connecting portion. Therefore, it is not necessary to pro-
vide a gasket between the one end portion of the inlet
member and the connecting portion. This makes it pos-
sible to reduce the number of parts.

[0101] Preferably, the base rail may include a vertically
extending rail main body, and a leg portion joined to a
lower end of the rail main body, the leg portion including
afirstleg portion extending from the rail main body toward
the tongue rail side, and a second leg portion extending
toward the side opposite to the first leg portion. In this
case, preferably, the connecting portion may include an
opposing portion which faces the first leg portion in a
width direction of the base rail. Preferably, the foreign
matter removing device may further include a holding
plate to be mounted on the second leg portion; and a
pulling member to be hooked onto the inlet member, and
to exert a pulling force on the inlet member in such a
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manner that the opposing portion is pressed against the
first leg portion, utilizing a counterforce of the holding
plate. In this case, preferably, the holding plate may hold
the pulling member in such a manner that a relative po-
sition of the pulling member with respect to the inlet mem-
ber is changeable in the width direction of the base rail.
[0102] In the foreign matter removing device for use in
a turnout, the inlet member, and the connecting portion
holding the inlet member are pulled by the pulling mem-
ber toward the side opposite to the tongue rail in the width
direction of the base rail. This causes the opposing por-
tion to be pressed against the first leg portion, and fixes
the relative position of the connecting portion and the
nozzle portion with respect to the base rail. If size error
occurs in the length of the first leg portion in the width
direction of the base rail in carrying out the manufacturing
process of the base rail, the position of the inlet member
in the width direction may be deviated in a state that the
opposing portion is pressed against the first leg portion.
If the position of the inlet member in the width direction
of the base rail is deviated, the pulling position of the
pulling member with respect to the inlet member may
also be deviated. In the foreign matter removing device
for use in a turnout, it is possible to change the relative
position of the pulling member with respect to the inlet
member in the width direction of the base rail. Therefore,
it is possible to change the relative position of the pulling
member with respect to the inlet member in accordance
with the deviation of the hook position. Thus, it is possible
to hold the pulling member, whose relative position is
changed, on the holding plate. According to this config-
uration, even if manufacturing error occurs in size of the
base rail, it is possible to stably fix the foreign matter
removing device with respect to the base rail.

[0103] Preferably, the inlet member may include, inthe
region lower than the bottom surface of the base rail, a
first projection, and a second projection projecting toward
the side opposite to the first projection. In this case, pref-
erably, one of the first projection and the second projec-
tion may be brought into contact with the bottom surface
of the base rail, and the other of the first projection and
the second projection may be hooked by the pulling mem-
ber.

[0104] Inthe foreign matter removing device for use in
a turnout, one of the first projection and the second pro-
jection that project in the directions opposite to each other
plays the role of an abutment portion with respect to the
bottom surface of the base rail, and the other of the first
projection and the second projection plays the role of a
portion to be hooked by the pulling member. This makes
it possible to reverse the roles of the first projection and
the second projection depending on the orientation of the
inlet member, as necessary. This makes it easy for the
operator to place the inlet member.

[0105] Preferably, the foreign matter removing device
may be further provided with a shim member disposed
between the first leg portion and the opposing portion.
[0106] Inthe foreign matter removing device for use in
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a turnout, providing the shim member between the first
leg portion and the opposing portion depending on man-
ufacturing error in size of the base rail makes it possible
to set the relative position of the nozzle portion with re-
spect to the rail main body at an optimum position.
[0107] Preferably, the nozzle portion may be disposed
between the base rail and the tongue rail. In this case,
preferably, a clearance may be formed between the noz-
zle portion and the base rail.

[0108] The foreign matter removing device for use in
aturnoutis configured such that the nozzle portion is not
brought into firm contact with the base rail. This elimi-
nates the need of finely adjusting the relative position of
the nozzle portion with respect to the base rail depending
on manufacturing error in size of the base rail.

[0109] A method for installing a foreign matter remov-
ing device for use in a turnout of the invention is a method
for installing a foreign matter removing device for use in
a turnout, the foreign matter removing device being pro-
vided with a base rail, and a tongue rail disposed adjacent
to the base rail and movable toward and away from the
base rail. The method is provided with a disposing step
of disposing a connecting portion at such a position that
at least a part of the connecting portion is disposed in a
region lower than a bottom surface of the base rail, the
connecting portion including a communication channel
for communicating with a nozzle portion which injects a
foreign matter removal medium; and a connecting step
of allowing an operator to operate the other end portion
of an inlet member including an inlet channel for commu-
nicating with the communication channel and for intro-
ducing the foreign matter removal medium, on the out-
side of a bottom surface of the base rail in top plan view,
so that the operator is allowed to connect one end portion
of the inlet member to the connecting portion in the region
lower than the bottom surface of the base rail while in-
serting the inlet member into the region lower than the
bottom surface of the base rail.

[0110] In the method for installing a foreign matter re-
moving device for use in a turnout, the inlet member and
the connecting portion are separated from each other.
The operator is allowed to insert the inlet member into
the region lower than the bottom surface of the base rail,
while placing the connecting portion at a predetermined
installation position from between the base rail and the
tongue rail. This makes it easy for the operator to install
the foreign matter removing device, even when the space
lower than the bottom surface of the base rail is narrow.
Further, the operator is allowed to connect the one end
portion of the inlet member to the connecting portion by
operating the other end portion of the inlet member in the
region outside of the bottom surface of the base rail in
top plan view. This eliminates the need of performing a
cumbersome fixing operation in the region lower than the
bottom surface of the base rail. This is advantageous in
preventing lowering the work efficiency.

[0111] This application is based on Japanese Patent
Application No. 2014-186650 and Japanese Patent Ap-
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plication No. 2014-240211 respectively filed in Japan
Patent Office on September 12, 2014 and November 27,
2014, the contents of which are hereby incorporated by
reference,

[0112] Although the present invention has been fully
described by way of example with reference to the ac-
companying drawings, it is to be understood that various
changes and modifications will be apparent to those
skilled in the art. Therefore, unless otherwise such
changes and modifications depart from the scope of the
present invention hereinafter defined, they should be
construed as being included therein.

[0113] The invention relates also to a

foreign matter removing device (Y1) for use in a turnout
(X1), the foreign matter removing device (Y1) provided
with a base rail (100), and a tongue rail (200) disposed
adjacent to the base rail (100) and movable toward and
away from the base rail (100), comprising:

an inlet member (4) including an inlet channel (44)
for introducing a foreign matter removable medium,
the inlet member (4) extending in a width direction
of the base rail (100) in a region lower than a bottom
surface (B1) of the base rail (100); and

a connecting portion (22) including a communication
channel (22¢) for communicating a nozzle portion
(21) which injects the foreign matter removable me-
dium to between the base rail (100) and the tongue
rail (200), and the inlet channel (44), wherein

the connecting portion (22) is connected to one end
portion (41) ofthe inletmember (4) in the region lower
than the bottom surface (B1) of the base rail (100),
and

the other end portion (42) of the inlet member (4)
disposed on the outside of the bottom surface (B1)
of the base rail (100) in top plan view is configured
such that an operator is allowed to connect the one
end portion (41) of the inlet member (4) to the con-
necting portion (22).

[0114] In a preferred embodiment,

the inlet member (4) has alinear shape from the one end
portion (41) to the other end portion (42).

[0115] In a further preferred embodiment,

the connecting portion (22) includes a female screw por-
tion (22b), and

the one end portion (41) of the inlet member (4) includes
a male screw portion (41a) engageable in the female
screw portion (22b).

[0116] In a further preferred embodiment,

the male screw portion (41a) has a tapered shape toward
a tip end of the one end portion (41).

[0117] In a further preferred embodiment,

the baserail (100) includes a vertically extending railmain
body (110), and a leg portion (120) joined to a lower end
of the rail main body (110), the leg portion (120) including
a firstleg portion (120) extending from the rail main body
(110) toward the tongue rail (200) side, and a second leg
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portion (120) extending toward the side opposite to the
first leg portion (120),

the connecting portion (22) includes an opposing portion
(22a) which faces the first leg portion (120) in a width
direction of the base rail (100),

the foreign matter removing device (Y1) further includes:

a holding plate (5) to be mounted on the second leg
portion (120); and

a pulling member (6) to be hooked onto the inlet
member (4), and to exert a pulling force on the inlet
member (4) in such a manner that the opposing por-
tion (22a) is pressed against the first leg portion
(120), utilizing a counterforce of the holding plate (5),
and

the holding plate (5) holds the pulling member (6) in such
a manner that a relative position of the pulling member
(6) with respect to the inlet member (4) is changeable in
the width direction of the base rail (100).

[0118] In a further preferred embodiment,

the inlet member (4) includes, in the region lower than
the bottom surface (B1) of the base rail (100), a first pro-
jection (43a), and a second projection (43b) projecting
toward the side opposite to the first projection (43a),
one of the first projection (43a) and the second projection
(43b) is brought into contact with the bottom surface (B1)
of the base rail (100), and

the other of the first projection (43a) and the second pro-
jection (43b) is hooked by the pulling member (6).
[0119] In a further preferred embodiment,

ashim member (3) disposed between the firstleg portion
(120) and the opposing portion (22a).

[0120] In a further preferred embodiment,

the nozzle portion (21) is disposed between the base rail
(100) and the tongue rail (200), and

a clearance (S1) is formed between the nozzle portion
(21) and the base rail (100).

[0121] In a further preferred embodiment,

the inlet member (4) comes into contact with the base
rail (100) at at least one point from below the base rail
(100),

the connecting portion (22) comes into contact with the
base rail (100) at at least one point from above the base
rail (100), and

the base rail (100) comes into contact with the inlet mem-
ber (4) and with the connecting portion (22) at at least
three points.

[0122] In a further preferred embodiment,

the connecting portion (22) includes an upper end formed
on a side vertically opposite to the inlet member (4) with
respect to the base rail (100), and includes a joint portion
for connecting a tip end of the upper end formed on a
side away from the tongue rail (200) in a width direction
of the base rail (100), and the nozzle portion (21), and
the connecting portion (22) comes into contact with the
base rail (100) at least at the tip end of the upper end.
[0123] In a further preferred embodiment,
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the connecting portion (22) comes into contact with the
base rail (100) at a position away from the tip end of the
upper end in the width direction of the base rail (100).
[0124] The invention refers also to a

method for installing a foreign matter removing device
(Y1) for use in a turnout (XI), the foreign matter removing
device (Y1) being provided with a base rail (100), and a
tongue rail (200) disposed adjacent to the base rail (100)
and movable toward and away from the base rail (100),
the method comprising:

a disposing step of disposing a connecting portion
(22) at such a position that at least a part of the con-
necting portion (22) is disposed in a region lower
than a bottom surface (B1) of the base rail (100), the
connecting portion (22) including a communication
channel (22c) for communicating with a nozzle por-
tion (21) which injects a foreign matter removal me-
dium; and

a connecting step of allowing an operator to operate
the other end portion (42) of an inlet member (4)
including an inlet channel (44) for communicating
with the communication channel (22c) and for intro-
ducing the foreign matter removal medium, on the
outside of a bottom surface (B1) of the base rail (100)
in top plan view, so that the operator is allowed to
connect one end portion (41) of the inlet member (4)
to the connecting portion (22) in the region lower
than the bottom surface (B1) of the base rail (100)
while inserting the inlet member (4) into the region
lower than the bottom surface (B1) of the base rail
(100).

Claims

1. A foreign matter removing device (Y1) for use in a
turnout (X1) which is provided with a base rail (100)
and a tongue rail (200) disposed adjacent to the base
rail (100) and movable toward and away from the
base rail (100), the base rail (100) including a verti-
cally extending rail main body (110) and aleg portion
(120) joined to alower end of the railmain body (110),
the leg portion (120) including afirstleg portion (120)
extending from the rail main body (110) toward the
tongue rail (200) side, and a second leg portion (120)
extending toward the side opposite to the first leg
portion (120), wherein the foreign matter removing
device (Y1) comprises:

an inlet member (4) including an inlet channel
(44) for introducing a foreign matter removable
medium, the inlet member (4) extending in a
width direction of the base rail (100) in a region
lower than a bottom surface (B1) of the base rail
(100); and

a connecting portion (22) including a communi-
cation channel (22c) for communicating a nozzle
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portion (21) which injects the foreign matter re-
movable medium to between the base rail (100)
and the tongue rail (200), and the inlet channel
(44), wherein

the connecting portion (22) is connected to one
end portion (41) of the inlet member (4) in the
region lower than the bottom surface (B1) of the
base rail (100),

the other end portion (42) of the inlet member
(4) is disposed on the outside of the bottom sur-
face (B1) of the base rail (199) in top plan view
such that an operator is allowed to connect the
one end portion (41) of the inlet member (4) to
the connecting portion (22), and

the connecting portion (22) includes an oppos-
ing portion (22a) which faces the first leg portion
(120) in a width direction of the base rail (100),
characterized in that

the foreign matter removing device (Y1) further
includes:

a holding plate (5) to be mounted on the
second leg portion (120); and

a pulling member (6) to be hooked onto the
inletmember (4), and to exert a pulling force
on the inlet member (4) in such a manner
that the opposing portion (22a) is pressed
against the first leg portion (120), utilizing a
counterforce of the holding plate (5), and
the holding plate (5) holds the pulling mem-
ber (6) in such a manner that a relative po-
sition of the pulling member (6) with respect
to the inlet member (4) is changeable in the
width direction of the base rail (100).

The foreign matter removing device (Y1) for use in
a turnout (X1) according to claim 1, wherein

the inlet member (4) has a linear shape from the one
end portion (41) to the other end portion (42).

The foreign matter removing device (Y1) for use in
a turnout (X1) according to claim 1 or 2, wherein
the connecting portion (22) includes a female screw
portion (22b), and

the one end portion (41) of the inlet member (4) in-
cludes a male screw portion (41a) engageable in the
female screw portion (22b).

The foreign matter removing device (Y1) for use in
a turnout (X1) according to claim 3, wherein
the male screw portion (41a) has a tapered shape
toward a tip end of the one end portion (41).

The foreign matter removing device (Y1) for use in
a turnout (X1) according to any one of claims 1 to 4,
wherein

the inlet member (4) includes, in the region lower
than the bottom surface (B1) of the base rail (100),



10.

29 EP 3 434 824 A1

afirst projection (43a) and a second projection (43b)
projecting toward the side opposite to the first pro-
jection (43a),

one of the first projection (43a) and the second pro-
jection (43b) is brought into contact with the bottom
surface (B1) of the base rail (100), and

the other of the first projection (43a) and the second
projection (43b) is hooked by the pulling member (6).

The foreign matter removing device (Y1) for use in
a turnout (X1) according to any one of claims 1 to 5,
further comprising:

a shim member (3) disposed between the first
leg portion (120) and the opposing portion (22a).

The foreign matter removing device (Y1) for use in
a turnout (X1) according to any one of claims 1 to 6,
wherein

the nozzle portion (21) is disposed between the base
rail (100) and the tongue rail (200), and

a clearance (S1) is formed between the nozzle por-
tion (21) and the base rail (100).

The foreign matter removing device (Y1) for use in
a turnout (X1) according to any one of claims 1 to 7,
wherein

the inlet member (4) comes into contact with the base
rail (100) at at least one point from below the base
rail (100),

the connecting portion (22) comes into contact with
the base rail (100) at at least one point from above
the base rail (100), and

the base rail (100) comes into contact with the inlet
member (4) and with the connecting portion (22) at
at least three points.

The foreign matter removing device (Y1) for use in
a turnout (X1) according to claim 8, wherein

the connecting portion (22) includes an upper end
formed on a side vertically opposite to the inlet mem-
ber (4) with respect to the base rail (100), and in-
cludes a joint portion for connecting a tip end of the
upper end formed on a side away from the tongue
rail (200) in a width direction of the base rail (100),
and the nozzle portion (21), and

the connecting portion (22) comes into contact with
the base rail (100) at least at the tip end of the upper
end.

The foreign matter removing device (Y1) for use in
a turnout (X1) according to claim 9, wherein

the connecting portion (22) comes into contact with
the base rail (100) at a position away from the tip
end of the upper end in the width direction of the
base rail (100).

10

15

20

25

30

35

40

45

50

55

16

30



EP 3 434 824 A1

FIG.1

granenr
[

.~ Z1

112 111
100

200 1
210

200

100 S T v‘-LE

17



EP 3 434 824 A1

FIG.2

100
Ve

18



EP 3 434 824 A1

FIG.3

110
}/,

21(2)
141

51
5
52

61
6< 62a <4
62b )

122 121
( 120
Y2

19



EP 3 434 824 A1

FIG.4
/100
112
<10

11 — 111a

111b | —~21a

e @Q_/Z'ia

O

"5--_/81
Q 22C 99
52 22m \\(2%\ 121(

62bl 51 43a A J
5 | 122 S —— - 22¢
46 \Lf22a
\ i
L Y A— .
/ %
\ 2 / / £ '\JZ
42 B1 41a } e
43 41 22

20



EP 3 434 824 A1

FIG.5

120

\\\\\\\\\\\\ \

B1

21



EP 3 434 824 A1

FIG.6
100
/"
112
LN 111a
111b 212
~ el a1s
8]
.—6-'..__/81
0421
o
52 29m \ 121{
62b\ 51 43a W (]
5 122 \\\:‘_--——/'——1: —22¢C
44 L
\, W 22a
= e e— //_'I ]
" —rw— /- T,
\ [ ey
42 B1 3 pop | 41
4 43 ‘\ 224 4%

Y1

22



EP 3 434 824 A1

FIG.7

L— 45

Sl 22

m
o
o~
)
\

22¢e

23



EP 3 434 824 A1

FIG.8

229—

22B

46

(3 22h 2f

47

41

24



EP 3 434 824 A1

FIG.9

22g A1

A~—22B

- 22i

[ \ \
22] 22h  22f

25



EP 3 434 824 A1

FIG.10

‘ —22C
220
L-228a

26



EP 3 434 824 A1

27



--------------------

................

------------

-------

»




10

15

20

25

30

35

40

45

50

55

EP 3 434 824 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 18 19 2212

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

A,D

A,D

JP 2000 144602 A (NABCO LTD; HIGASHI
NIPPON RYOKAKU TETSUDO)

26 May 2000 (2000-05-26)

* the whole document *

WO 2013/038657 Al (HIGASHI NIPPON RYOKAKU
TETSUDO [JP]; NABTESCO CORP [JP]; SATO
MASAHUMI) 21 March 2013 (2013-03-21)

* the whole document *

CA 1 213 966 A (IEC HOLDEN INC)

12 November 1986 (1986-11-12)

* abstract; figure 1 *

US 6 065 721 A (SUMPTON DANNY M [CA] ET
AL) 23 May 2000 (2000-05-23)

* abstract; figures *

The present search report has been drawn up for all claims

1-10

1-10

INV.
EO1B7/20
E01B19/00

TECHNICAL FIELDS
SEARCHED (IPC)

EO1B

Place of search

Munich

Date of completion of the search

7 November 2018

Examiner

Movadat, Robin

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

29




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 434 824 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 18 19 2212

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

07-11-2018
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2000144602 A 26-05-2000 JP 3990056 B2 10-10-2007
JP 2000144602 A 26-05-2000

WO 2013038657 Al 21-03-2013 CA 2848310 Al 21-03-2013
CN 103946454 A 23-07-2014
EP 2765239 Al 13-08-2014
JP 5814379 B2 17-11-2015
JP W02013038657 Al 23-03-2015
RU 2014114405 A 27-10-2015
US 2014345657 Al 27-11-2014
WO 2013038657 Al 21-03-2013

CA 1213966 A 12-11-1986  NONE

US 6065721 A 23-05-2000  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

30



EP 3 434 824 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* WO 2013038657 A [0002] « JP 2014186650 A [0111]
« JP 2000144602 A [0002]  JP 2014240211 A [0111]

31



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

