DESCRIPTION

Title of Invention
INSULATING SECTION, POWER FEEDING RAIL, AND TRACK

TRANSPORTATION SYSTEM

Technical Field

[0001]

The present 1invention relates to a power feeding
rail which performs power feeding from a lateral electric
train line with respect to a wvehicle.

This application claims the right of priority based
on Japanese Patent Application No. 2012-185286 filed with
the Japan Patent Office on August 24, 2012, the contents
of which are incorporated herein by reference.

Background Art

[0002]

As new transportation means alternative to a bus or
a railway, a track transportation system is known in which
a vehicle travels on a track with traveling wheels each
composed of a rubber tire and guide wheels provided on
both sides or at a lower portion of the vehicle are guided
by guide rails provided on both sides or at a central
portion of the track. Such a track transportation system

is generally called a new transportation system or an



automated people mover (APM).

[0003]

Then, a power feeding rail is provided on the side
of the track of the track transportation system described
above. A pantograph provided on the side of the wvehicle
faces the power feeding rail and slides in contact with
the power feeding rail, whereby power feeding to the
vehicle is performed.

[0004]

Here, in the power feeding rail, an insulating
section which is in an insulating state as a separator of
a feeding section 1s installed every several hundred
meters between electric train lines electrically
conducting to a feeder.

[0005]

Then, the above-described insulating section 1is
generally made by interposing compressed laminated wood
between the electric train 1lines. However, 1in such an
insulating section, since occurrence of wear, concavity,
or the like is significant due to the pantograph sliding
in contact therewith, deterioration is early, and thus a
replacement frequency increases.

[0006]

Therefore, 1in view of such a ©problemn, PTL 1

discloses an 1insulating section configured by installing



electric train lines with an approach plate provided at an
end portion so as to be adjacent to each other in a travel
direction and disposing the approach plates of the
respective electric train lines 1in a state of Dbeing
separated from each other. Then, the approach plate 1is
composed of metal or fiber-reinforced plastic (FRP) and
thus has excellent wear resistance, and therefore, it 1is
possible to attain improvement in maintainability.
Citation List
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[0007]

[PTL 1] Japanese Unexamined Patent Application
Publication No. 4-278845
Summary of Invention
Technical Problem

[0008]

However, 1in the insulating section disclosed in PTL
1, a contact sliding surface of a current collector (a
pantograph) sliding in contact with the approach plate is
set to a width dimension of half or less compared to a
contact sliding surface of the electric train line. For
this reason, contact surface pressure when the current
collector slides 1in contact with the approach plate
becomes higher, and thus there is a possibility that wear

of the pantograph may increase.



[0009]

The present invention has an object to provide an
insulating section, a power feeding rail, and a track
transportation system in which it is possible to suppress
wear of a current collector while reliably performing
insulation.

Solution to Problem

[0010]

(1) According to a first aspect of the present
invention, there 1is provided an insulating section which
is provided to extend along a travel direction of a
vehicle and connects electric train lines coming into
contact with a current collector of the wvehicle at a
contact surface facing the wvehicle, including: a main
surface portion formed on a surface which follows a
current-conducting surface coming into contact with the
current collector in the electric train line, and having a
portion 1in which a width 1in an orthogonal direction
orthogonal to the travel direction of the surface
following the current-conducting surface i1s larger than a
width of the current collector; and inclined surface
portions provided on both sides in the orthogonal
direction on at least the near side in the travel
direction of the main surface portion, inclined so as to

gradually approach the vehicle as it goes toward the far



side from the near side in the travel direction, and
connected to the main surface portion.

[0011]

According to such an insulating section, since the
main surface portion is made larger than the width of the
current collector, the area of the surface with which the
current collector comes into contact can Dbe 1increased.
Therefore, a reduction in contact surface pressure becomes
possible. Further, the current collector is worn due to
contact with the current-conducting surface and only a
contact portion with the current-conducting surface 1is
gradually recessed in a direction approaching the wvehicle.
Here, since the main surface portion has a larger width
than the current collector, when the current collector
with the contact portion recessed 1in a concave shape
advances from the current-conducting surface to the main
surface portion, there is a possibility that the current
collector may be caught in the main surface portion at end
portions in the orthogonal direction of the main surface
portion. In this regard, due to the inclined surface
portions, the current collector recessed 1in a concave
shape in this manner can be prevented from being caught in
the main surface portion and the current collector can be
guided to the main surface portion.

[0012]



(2) In the insulating section according to the above
(1), the main surface portion may be formed of an elastic
material.

[0013]

In this manner, the main surface portion is made of
an elastic material, whereby the main surface portion is
elastically deformed when the current collector comes into
contact therewith, and thus it 1is possible to further
reduce contact surface pressure with the current collector.

[0014]

(3) In the insulating section according to the above
(1) or (2), a groove recessed from the main surface
portion may be formed in the main surface portion.

[0015]

Due to such a groove, it 1is possible to discharge
carbon of the current collector stuck to the main surface
portion to the outside of the main surface portion through
the groove with the traveling of the wvehicle. In this
manner, an insulation function can be prevented from being
impaired by the carbon stuck to the main surface portion,
and thus improvement in an insulation effect Dbecomes
possible.

[0016]

(4) In the insulating section according to the above

(3), the groove may be inclined 1in the orthogonal



direction with respect to the travel direction.

[0017]

By forming the groove in this manner, it i1s possible
to more reliably discharge the carbon stuck to the main
surface portion to the outside of the main surface portion,
and thus further improvement in an insulation effect
becomes possible.

[0018]

(5) In the insulating section according to the above
(4), the groove may be formed in a lattice shape.

[0019]

By forming the groove in this manner, it 1is possible
to obtain an insulation effect by reliably discharging the
carbon stuck to the main surface portion to the outside of
the main surface portion even if the direction of movement
of the current collector which comes into contact with the
main surface portion is reversed.

[0020]

(6) In the insulating section according to any one
of the above (1) to (5), each of the inclined surface
portions may have, as the inclined surface, a first
surface in which an inclination direction is directed in
the orthogonal direction, and a second surface in which an
inclination direction is directed in the travel direction.

[0021]



The 1inclined surface portion 1is configured in this
manner, whereby in a case where the current collector
oscillates in the orthogonal direction, although there 1is
a possibility that the current collector with the contact
portion made in a concave shape due to wear may be caught
in the main surface portion, the catching can be prevented
by the first surface. Further, when the current collector
with the contact portion made in a concave shape advances
from the current-conducting surface to the main surface
portion, there is a possibility that the current collector
may be caught in the main surface portion at the end
portions in the orthogonal direction of the main surface
portion. However, the catching can be prevented by the
second surface. In this way, it 1is possible to guide the
current collector to the main surface portion, and thus
prevention of damage to the current collector becomes
possible.

[0022]

(7) In the insulating section according to the above
(6), each of the inclined surface portions may further
have, as the inclined surface, a third surface which is
inclined so as to connect the first surface and the second
surface.

[0023]

Due to such a third surface, even in a case where



the current collector with the contact portion made in a
concave shape due to wear oscillates 1in not only the
orthogonal direction and the travel direction, but also an
oblique direction inclined from the orthogonal direction
to the travel direction, the current collector can be
prevented from being caught in the end portions in the
orthogonal direction of the main surface portion, and thus
it is possible to prevent damage to the current collector
by reliably guiding the current collector.

[0024]

(8) In the insulating section according to any one
of the above (1) to (5), each of the inclined surface
portions may have, as the inclined surface, a curved
surface in which an inclination direction smoothly changes
from the orthogonal direction to the travel direction.

[0025]

Due to such a curved surface, 1in not only a case
where the current collector with the contact portion made
in a concave shape due to wear oscillates 1in the
orthogonal direction and the travel direction, but also a
case where the current collector oscillates in any oblique
direction inclined from the orthogonal direction to the
travel direction, the current collector can be prevented
from being caught in the main surface portion, and thus it

is possible to prevent damage to the current collector by



reliably guiding the current collector to the main surface
portion.

[0026]

(9) The insulating section according to any one of
the above (1) to (8) may further include: a first portion
which i1s connected to the electric train lines, a second
portion which overhangs from the first portion further in
the orthogonal direction than the electric train lines,
and a first elastic member which is provided between the
first portion and the second portion and 1is elastically
deformed, thereby relatively moving the second portion in
a direction of being separated from the vehicle.

[0027]

Due to such a first elastic member, when end
portions 1in the orthogonal direction of the current
collector with the contact portion made in a concave shape
due to wear press the second portions in a direction of
being separated from the wvehicle, the second portions
relatively move so as to be separated from the wvehicle.
For this reason, impact on the current collector can be
mitigated, and thus suppression of damage to the current
collector becomes possible.

[0028]

(10) The insulating section according to the above

(9) may further include: a second elastic member which is

_10_



provided in the first portion and elastically deformed,
thereby relatively moving the first portion in a direction
of being separated from the wvehicle.

[0029]

Due to such a second elastic member, impact due to a
reaction force from the first portion acting on the
current collector in a direction approaching the wvehicle
can be mitigated, and thus suppression of damage to the
current collector becomes possible.

[0030]

(11) According to a second aspect of the present
invention, there 1s provided a power feeding rail
including: a plurality of electric train lines coming into
contact with a current collector of a wvehicle; and the
insulating section according to any one of the above (1)
to (10), which connects the electric train lines.

[0031]

According to such a power feeding rail, the
insulating section is provided with the main surface
portion, whereby a reduction in contact surface pressure
becomes possible. Further, the insulating section 1is
provided with the inclined surfaces, whereby the current
collector with the contact portion made in a concave shape
due to wear Dbetween 1itself and the current-conducting

surface is prevented from being caught in the main surface
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portion at the end portions in the orthogonal direction of
the main surface portion, and thus it is possible to
reliably guide the current collector to the main surface
portion. Therefore, it 1is possible to obtain an
insulation effect and to suppress wear of the current
collector and damage to the current collector.

[0032]

(12) According to a third aspect of the present
invention, there is provided a track transportation system
including: the power feeding rail according to the above
(11); and a vehicle traveling by receiving power from the
power feeding rail.

[0033]

According to such a track transportation system, the
insulating section is provided with the main surface
portion, whereby a reduction in contact surface pressure
becomes possible. Further, the insulating section 1is
provided with the inclined surfaces, whereby the current
collector 1s prevented from being caught in the main
surface portion, and thus it is possible to reliably guide
the current collector to the main surface portion.
Therefore, it is possible to obtain an insulation effect
and to suppress wear of the current collector and damage
to the current collector.

Advantageous Effects of Invention

- 12 -



[0034]

According to the insulating section, the power
feeding rail, and the track transportation system related
to the respective aspects of the present invention, due to
the main surface portion and the inclined surface portions,
it is possible to suppress wear of the current collector
and damage to the current collector while reliably
performing insulation.

Brief Description of Drawings

[0035]

Fig. 1 is an overall schematic diagram of a track
transportation system according to a first embodiment of
the present invention when viewed from a travel direction
of a vehicle.

Fig. 2A is a side view showing a power feeding rail
related to the track transportation system according to
the first embodiment of the present invention.

Fig. 2B 1s a top view showing the power feeding rail
related to the track transportation system according to
the first embodiment of the present invention.

Fig. 2C is a perspective view showing an insulating
section of the power feeding rail related to the track
transportation system according to the first embodiment of
the present invention.

Fig. 3A is a cross-sectional view taken along line A
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- A of Fig. 2B, showing the relationship between the
insulating section and a current collector related to the
track transportation system according to the first
embodiment of the present invention, and 1is a diagram
showing a state where the current collector is not worn.

Fig. 3B 1is a cross-sectional view taken along line A
- A of Fig. 2B, showing the relationship between the
insulating section and the current collector related to
the track transportation system according to the first
embodiment of the present invention, and 1is a diagram
showing a state where wear of the current collector has
progressed.

Fig. 4 is a perspective view showing a situation in
which the current collector advances from an electric
train line to the insulating section in a state where wear
of the current collector has progressed, in a case where
an 1inclined surface portion 1s not provided in the
insulating section.

Fig. 5 1is a perspective view showing a first
modified example of the insulating section related to the
track transportation system according to the first
embodiment of the present invention.

Fig. ©6A 1s a perspective view showing a second
modified example of the insulating section related to the

track transportation system according to the first
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embodiment of the present invention.

Fig. 6B 1is a perspective view showing the second
modified example of the insulating section related to the
track transportation system according to the first
embodiment of the present invention and 1s a diagram
showing a case where the angle of an 1inclined surface
portion is different from that in Fig. 6A.

Fig. 6C 1is a perspective view showing the second
modified example of the insulating section related to the
track transportation system according to the first
embodiment of the present invention and 1s a diagram
showing a case where the angle of the inclined surface
portion is different from those in Figs. 6A and 6B.

Fig. 7A 1is a perspective view showing a third
modified example of the insulating section related to the
track transportation system according to the first
embodiment of the present invention.

Fig. 7B 1is a perspective view showing the third
modified example of the insulating section related to the
track transportation system according to the first
embodiment of the present invention and 1s a diagram
showing a case where the angle of an inclined surface
portion is different from that in Fig. 7A.

Fig. 8A 1s a perspective view showing a fourth

modified example of the insulating section related to the
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track transportation system according to the first
embodiment of the present invention.

Fig. 8B 1s a perspective view showing the fourth
modified example of the insulating section related to the
track transportation system according to the first
embodiment of the present invention and 1s a diagram
showing a case where an 1inclined surface portion is
different from that in Fig. 8A.

Fig. 9 1s a perspective view of an insulating
section related to a track transportation system according
to a second embodiment of the present invention.

Fig. 10A is a cross-sectional view taken along line
B - B of Fig. 9, showing the relationship between the
insulating section and the current collector related to
the track transportation system according to the second
embodiment of the present invention, and is a diagram
showing a state where wear of the current collector has
progressed.

Fig. 10B is a cross-sectional view taken along line
B - B of Fig. 9, showing the relationship between the
insulating section and the current collector related to
the track transportation system according to the second
embodiment of the present invention, and 1is a diagram
showing a state where the current collector is not worn.

Description of Embodiments

_16_



[0036]

Hereinafter, a track transportation system 1
according to an embodiment of the present invention will
be described.

A shown in Fig. 1, the track transportation system 1
is a new transportation system of a side guide type in
which a vehicle 2 travels on a track 3 while being guided
laterally.

[0037]

The wvehicle 2 1is provided with a traveling wheel 10
provided so as to be able to roll on the track 3, a guide
wheel 11 which is disposed further to the side opposite to
the vehicle side in a width direction D2 orthogonal to a
travel direction D1 than the traveling wheel 10 and made
so as to be rotatable with an up-down direction (an
orthogonal direction) D3 orthogonal to the travel
direction D1 and the width direction D2 as an axis, and
two pantographs (current collectors) 12 provided with a
distance therebetween in the up-down direction D3 above
the guide wheel 11.

[0038]

The track 3 is provided with a guide rail 13 which
faces the guide wheel 11 and guides the wvehicle 2 along
the travel direction D1, and two power feeding rails 14

provided with a distance therebetween in the up-down
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direction D3 along the travel direction D1 above the guide
rail 13 and each provided so as to be able to slide in
contact with each of the two pantographs 12.

[0039]

Next, the power feeding rail 14 will be described.

The power feeding rails 14 are provided with a
distance therebetween in the up-down direction D3 along
the travel direction D1 on the side of the track 3.

Further, as shown in Figs. 2A and 2B, each of the
power feeding rails 14 has electric train lines 20 which
are disposed to electrically conduct to a feeder (not
shown) and with a distance therebetween in the travel
direction D1, and an 1insulating section 22 disposed
between the electric train lines 20 and connected to the
electric train lines 20 by connection plates 21.

[0040]

The electric train lines 20 are disposed along the
travel direction D1 and electric power is supplied thereto
from a feeding section (not shown) through the feeder.
Fach of the electric train lines 20 is provided to have a
current-conducting surface 20a capable of sliding in
contact with the pantograph 12 and performs power supply
to the wvehicle 2 through the current-conducting surface
20a.

[0041]

_18_



The 1insulating section 22 1s configured with an
electrically non-conductive material such as compressed
laminated wood or FRP, for example, and disposed between
the electric train lines 20 adjacent to each other in the
travel direction DI1. Further, the insulating section 22
is provided with a main surface portion 25 which slides in
contact with the pantograph 12, connection portions 24
protruding from the main surface portion 25 to both sides
in the travel direction DIl and connected to the electric
train lines 20, and inclined surface portions 26 provided
at end portions 12a in the travel direction D1 and the up-
down direction D3 of the main surface portion 25.

[0042]

Each of the connection portions 24 has an outer
shape formed to be the same as that of the electric train
line 20. A surface 24a facing in the width direction D2
so as to follow the current-conducting surface 20a of the
electric train line 20 is made flush with the current-
conducting surface 20a. Further, the connection portion
24 and the electric train line 20 are sandwiched between
the connection plates 21 from both sides in the up-down
direction D3 in a state of being put together in the
travel direction D1, and fastened by bolts 2la and nuts
21b, whereby the insulating section 22 and the electric

train line 20 are connected to each other.
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[0043]

In the main surface portion 25, as shown in Fig. 2B,
a surface 25a facing in the width direction D2 is formed
to be flush with the current-conducting surface 20a of the
electric train 1line 20 and the surface 24a of the
connection portion 24 so as to follow the current-
conducting surface 20a and the surface 24a. The surface
25a spreads to both sides in the up-down direction D3 as
it goes toward the travel direction D1 from a connection
portion with the surface 24a. That is, in this embodiment,
edge portions 25b of the main surface portion 25 spread
from the current-conducting surfaces 20a 1in the two
electric train lines 20 to both sides 1in the up-down
direction D3 through the connection portions 24, whereby
the main surface portion 25 has a substantially rhombic
shape when viewed from the width direction D2.

[0044]

Further, the main surface portion 25 is formed such
that a portion having the largest width in the up-down
direction D3 1is larger than the width in the up-down
direction D3 of the pantograph 12.

[0045]

Further, in the main surface portion 25, a groove 30
recessed in the width direction D2 from the surface 25a 1is

formed.
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Further, an extending direction of the groove 30 is
inclined in the up-down direction D3 with respect to the
travel direction D1. The groove 30 is formed in a lattice
shape by connecting the edge portions 25b of the main
surface portion 25. That is, the surface 25a of the main
surface portion 25 is divided in a lattice shape by the
groove 30.

[0046]

The inclined surface portions 26 are provided so as
to protrude toward both sides in the up-down direction D3
at all of the end portions 12a (four places) in the travel
direction D1 and the up-down direction D3 in the main
surface portion 25. In this way, 1n a case where the
entirety of the main surface portion 25 and the inclined
surface portions 26 is viewed from the width direction D2,
a rectangular shape as a whole is formed.

[0047]

Further, an inclined surface 26a which is a surface
facing in the width direction D2 of each of the inclined
surface portions 26 is gradually inclined to the wvehicle
side in the width direction D2 (in a direction approaching
the wvehicle 2) toward the far side from the near side in
the travel direction D1, that is, toward the main surface
portion 25 from the current-conducting surface 20a. More

specifically, in this embodiment, the inclined surface 26a
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is gradually inclined from an edge portion 26bl in the
travel direction D1 and an edge portion 26b2 in the up-
down direction D3 to the wvehicle side in the width
direction D2 and is connected to the edge portion 25b of
the main surface portion 25.

[0048]

In the track transportation system 1, since the
width in the up-down direction D3 of the main surface
portion 25 1s made larger than the width in the up-down
direction D3 of the pantograph 12, a surface area with
which the pantograph 12 comes into contact can be made
large. Therefore, a reduction in contact surface pressure
acting on the pantograph 12 becomes possible.

[0049]

In addition, as shown 1in Fig. 34, when  the
pantograph 12 is located on the surface 25a of the main
surface portion 25 in a state where the pantograph 12 1is
not worn, the pantograph 12 advances toward the travel
direction D1 while the pantograph 12 slides reliably in
contact with the surface 25a of the main surface portion
25.

[0050]

In contrast, as shown in Fig. 3B, the pantograph 12
used for some period of time enters a state where wear has

progressed due to sliding between itself and the current-
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conducting surface 20a of the electric train line 20. 1In
such a state, a central portion (a portion sliding in
contact with the current-conducting surface 20a) 1n the
up-down direction D3 of a surface 12b of the pantograph 12
is recessed in the width direction D2, whereby the surface
12b has a concavely curved surface shape.

[0051]

Here, in a case where the inclined surface portions
26 are not provided and for example, tThe 1insulating
section 22 is formed in a rectangular parallelepiped block
shape simply protruding in the up-down direction D3 from
the electric train line 20, or the like, as shown in Fig.
4, when the pantograph 12 advances from the current-
conducting surface 20a to the insulating section 22, there
is a possibility that end portions 12a in the up-down
direction D3 of the pantograph 12 may be caught in the
insulating section 22.

[0052]

In this regard, in this embodiment, the inclined
surface portions 26 are provided, whereby the end portions
12a of the pantograph 12 are gradually 1lifted to the
vehicle side in the width direction D2 along the inclined
surfaces 26a of the inclined surface portions 26, as shown
in Fig. 3B, as the pantograph 12 advances, and then reach

the surface 25a of the main surface portion 25. That 1is,
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the pantograph 12 being caught as shown in Fig. 4 1is
eliminated.

[0053]

Further, since the inclined surface portions 26 are
provided at all of the end portions of the main surface
portion 25 and rise to the wvehicle side 1in the width
direction D2 toward the main surface portion 25, the
pantograph 12 can smoothly advance to the surface 25a of
the main surface portion 25, like going up a slope, and
thereafter, smoothly advance from the surface 25a of the
main surface portion 25, like going down a slope.

[0054]

The pantograph 12 slides on the main surface portion
25, whereby carbon of the pantograph 12 sticks to the
surface 25a of the main surface portion 25, and thus there
is a possibility that the electric train 1lines 20 may
electrically conduct to each other. However, since the
groove 30 1is formed in the main surface portion 25, it
becomes possible to discharge the carbon to the outside of
the main surface portion 25 through the groove 30, as
indicated by an arrow Y in Fig. Z2A.

[0055]

In addition, in a case where the wvehicle 2 travels
in one direction (in the plane of Fig. 2A, from the left

to the right) in the travel direction D1, the carbon is
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discharged toward the far side from the near side in the
travel direction D1, as indicated by the arrow Y shown by
a solid 1line. Further, 1in a case where the wvehicle 2
travels in the other direction (in the plane of Fig. 2A,
from the right to the left) in the travel direction DI,
the carbon is discharged toward the far side from the near
side in the travel direction D1, as indicated by the arrow
Y shown by a dotted line.

[0056]

In addition, since the groove 30 1is formed in a
lattice shape, even 1if the travel direction D1 of the
vehicle 2 1is either direction (either the 1left or the
right in the plane of Fig. 2A), it is possible to reliably
discharge the carbon stuck to the surface 25a of the main
surface portion 25.

[0057]

According to the track transportation system 1 of
this embodiment described above, surface pressure can be
reduced due to the main surface portion 25, the pantograph
12 can be prevented from being caught due to the inclined
surface portions 26, and furthermore, an insulating state
can be reliably maintained due to the groove 30.
Therefore, it 1is possible to obtain an insulation effect
and to suppress wear of the current collector.

[0058]
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In addition, in this embodiment, the groove 30 1is
formed in a lattice shape. However, it is not limited
thereto, and for example, a groove may be formed parallel
to the travel direction D1, and it is acceptable if the
groove 30 is formed so as to connect the edge portions 25b
of the main surface portion 25 such that it is possible to
discharge the carbon to the outside of at least the main
surface portion 25.

[0059]

In addition, an elastic material such as
electrically non-conductive rubber or urethane may be used
for the surface 25a itself of the main surface portion 25.
In this case, it becomes possible to further reduce
surface pressure on the pantograph 12 when the pantograph
12 comes into contact with the surface 25a of the main
surface portion 25.

[0060]

Further, it is acceptable if the width in the up-
down direction D3 of the main surface portion 25 is made
larger than the width in the up-down direction D3 of the
pantograph 12 at at least a portion of the main surface
portion 25, and for example, the main surface portion 25
may have a complete rhombic shape when the main surface
portion 25 is viewed from the width direction D2.

[0061]
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Next, modified examples of the insulating section 22
of this embodiment will be described. In each of the
modified examples, the inclination angle and the
inclination direction of the inclined surface portion are
different from those of the inclined surface portion 26
described above. In addition, in these modified examples,
illustration of the groove described above 1is omitted.
However, the groove 30 may be formed in the same manner as
that described above.

[0062]

(First Modified Example)

As shown in Fig. 5, 1in an insulating section 51
according to a first modified example, an inclined surface
56a in an 1inclined surface portion 56 is gradually
inclined toward the vehicle side in the width direction D2
along the travel direction DI1. More specifically, the
inclined surface 56a 1is gradually inclined from an edge
portion 56b in the travel direction D1 of the insulating
section 51 to the wvehicle side in the width direction D2
along the travel direction D1 and is connected to an edge
portion 55b of a main surface portion 55.

[0063]

In this way, the main surface portion 55 has a first
main surface portion 55A having a rectangular shape and

extending in the up-down direction D3, and a second main

_27_



surface portion 55B having a rectangular shape and
extending in the travel direction D1, and the first main
surface portion 55A and the second main surface portion
55B intersect each other at respective center positions,
thereby forming a cross shape when viewed from the width
direction D2.

[0064]

Due to the inclined surface portions 56, the end
portions 12a of the pantograph 12 with the surface 12b
made in a concavely curved surface shape due to wear can
smoothly advance to the surface 55a of the main surface
portion 55, 1like going up a slope, and thereafter,
smoothly advance from the surface 55a of the main surface
portion 55, like going down a slope.

[0065]

(Second Modified Example)

Next, as shown in Figs. 6A to 6C, in an 1insulating
section 61 according to a second modified example, an
inclined surface 66a of an inclined surface portion 66 has
two surfaces, a first surface ©67a and a second surface 68a.

[0066]

The first surface 67a 1is connected, at one end in
the travel direction D1, to an edge portion 66bl on the
travel direction D1 side of the inclined surface portion

66. The first surface 67a is connected, at one end in the
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up-down direction D3, to an edge portion 65b of a main
surface portion 65 and is gradually inclined to the side
opposite to the vehicle side in the width direction D2 as
it goes toward the other end side from the one end.

Further, the second surface 68a i1s connected, at one
end in the up-down direction D3, to an edge portion 66b2
on one side 1in the up-down direction D3 of the inclined
surface portion 66. The second surface 68a is connected,
at one end in the travel direction D1, to the edge portion
65b of the main surface portion 65 and 1is gradually
inclined to the side opposite to the vehicle side in the
width direction D2 as it goes toward the other end side in
the travel direction D1 from the one end. The second
surface 68a 1is connected to the first surface 67a.

[0067]

Then, in the first surface 67a shown in Fig. 6A
among Figs, 6A to 6C, the dimension 1in the travel
direction D1 of the portion which is one end in the up-
down direction D3 and is connected to the main surface
portion 65 1is made to be the largest. Further, 1in the
first surface 67a shown in Fig. 6B, the dimension in the
travel direction D1 of the portion which is connected to
the main surface portion 65 is made smaller than that in
Fig. 6A, and in the first surface 67a shown in Fig. 6C,

the dimension in the travel direction D1 of the portion
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which is connected to the main surface portion 65 is the
same as that in the first surface 67a shown in Fig. 6B,
and on the other hand, the dimension in the up-down
direction D3 of the portion which is one end in the travel
direction D1 and 1is connected to the edge portion 66bl is
made smaller than that in the first surface 67a shown in
Fig. 6B.

[0068]

Due to the inclined surface portions 66, when the
worn pantograph 12 advances 1in the travel direction D1
while oscillating in the up-down direction D3, impact due
to the end portions 12a of the worn pantograph 12 being
caught in the main surface portion 65 can be prevented by
the first surfaces 67a, and the pantograph 12 is guided to
the main surface portion 65 by the first surfaces 67a, and
thus damage to the pantograph 12 can be prevented.

[0069]

Further, the dimension of the first surface 6¢7a is
appropriately changed as described above in consideration
of the degree of wear of the pantograph 12 in the up-down
direction D3, whereby damage to the pantograph 12 at the
time of oscillation in the up-down direction D3 can be
reliably prevented.

[0070]

Further, due to the second surfaces 68a, the end
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portions 12a of the pantograph 12 with the surface 12b
made in a concavely curved surface shape due to wear can
smoothly advance to the surface 65a of the main surface
portion 65, 1like going up a slope, and thereafter,
smoothly advance from the surface 65a of the main surface
portion 65, like going down a slope.

[0071]

In addition, the shape of the second surface 68a
also wvaries according to the shape of the first surface
67a and accordingly, the area of the surface 65a of the
main surface portion 65 also changes, and therefore,
surface pressure acting on the pantograph 12 also changes.

[0072]

(Third Modified Example)

As shown in Figs. 7A and 7B, 1in an insulating
section 71 according to a third modified example, an
inclined surface 76a of an inclined surface portion 76 has
three surfaces, a first surface 77a, a second surface 78a,
and a third surface 79a.

[0073]

The first surface 77a 1s connected to an edge
portion 76bl on one end side in the travel direction D1 of
the inclined surface portion 76. The first surface 77a is
gradually inclined to the side opposite to the wvehicle

side in the width direction D2 as it goes toward the other
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end side in the up-down direction D3 from one end side in
the up-down direction D3 connected to an edge portion 75b
of a main surface portion 75. Further, the second surface
78a 1s connected to the edge portion 75b of the main
surface portion 75 at one end and is gradually inclined
from there to the side opposite to the vehicle side in the
width direction D2 along the travel direction D1. Further,
the second surface 78a 1s connected to an edge portion
76b2 in the up-down direction D3 of the inclined surface
portion 76.

In addition, the third surface 79a is provided
between the first surface 77a and the second surface 78a.
The third surface 79a connects the first surface 77a and
the second surface 78a. The third surface 79a 1is
connected, at one end, to the edge portion 75b of the main
surface portion 75 in a direction between the travel
direction D1 and the width direction D2 and 1is gradually
inclined to the side opposite to the vehicle side in the
width direction D2 as it goes toward the other end from
there.

[0074]

Then, in the first surface 77a shown in Fig. 7B of
Figs. 7A and 7B, the dimension in the up-down direction D3
of the portion which is connected to the edge portion 76bl

is made smaller than that in Fig. 7A. Further, the third
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surface 79a shown in Fig. 7B 1s formed at a position
closer to the main surface portion 75 1in the up-down
direction D3 than that shown in Fig. 7A.

[0075]

Due to the inclined surface portions 76, when the
worn pantograph 12 advances 1in the travel direction D1
while oscillating in the up-down direction D3, the end
portions 12a of the worn pantograph 12 can be prevented
from being caught in the main surface portion 75 due to
the first surfaces 77a. In addition, due to the third
surfaces 79a, the end portions 12a of the worn pantograph
12 can be prevented from being caught in the main surface
portion 75 even with respect to the oscillation of the
pantograph 12 in an oblique direction inclined from the
up-down direction D3 to the travel direction D1 and the
pantograph 12 1is guided to the main surface portion 75,
and thus damage to the pantograph 12 can be more reliably
prevented. That is, due to the inclined surface portions
76, 1t becomes possible to more flexibly cope with the
oscillation of the pantograph 12.

[0076]

Further, the dimensions of the first surface 77a and
the third surface 79a are appropriately changed as
described above in consideration of the degree of wear of

the pantograph 12 in the wup-down direction D3, whereby
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damage at the time of oscillation of the pantograph 12 in
the up-down direction D3 and an oblique direction between
the up-down direction D3 and the travel direction D1 can
be reliably prevented.

[0077]

In addition, the shape of the second surface 78a
also wvaries according to the shapes of the first surface
77a and the third surface 79%a, and accordingly, the area
of the surface 75a of the main surface portion 75 also
changes, and therefore, surface pressure acting on the
pantograph 12 also changes.

[0078]

(Fourth Modified Example)

Further, as shown 1in Figs. 8a and 8B, 1in an
insulating section 81 according to a fourth modified
example, an 1inclined surface 86a of an inclined surface
portion 86 has a curved surface. That 1s, the inclined
surface 86a 1s connected to an edge portion 86bl on the
travel direction D1 side of the inclined surface portion
86 and an edge portion 86b2 on the up-down direction D3
side. The inclination direction of the inclined surface
86a smoothly changes from the up-down direction D3 to the
travel direction DIl. The 1inclined surface 86a 1is
gradually inclined smoothly from an edge portion 85b of a

main surface portion 85 to the side opposite to the
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vehicle side in the width direction D2.

[0079]

Then, the inclined surface 86a shown in Fig. 8A has
a complete curved surface shape, and the inclined surface
86a shown in Fig. 8B 1is formed such that a portion from
the edge portions 86bl and 86b2 to a midway position
toward the travel direction D1 and the up-down direction
D3 1is formed as a surface parallel to the surface 85a of
the main surface portion 85 without being inclined in the
width direction D2 and a subsequent portion has a curved
surface which 1s gradually inclined smoothly to the
vehicle side 1in the width direction D2 along the travel
direction D1 and the up-down direction D3.

[0080]

Due to the inclined surface portions 86, when the
worn pantograph 12 advances in the travel direction D1
while oscillating in the up-down direction D3, the end
portions 12a of the worn pantograph 12 can be prevented
from being caught in the main surface portion 85 and the
pantograph 12 can be guided to the main surface portion 85.

In addition, the inclined surface 86a of the
inclined surface portion 86 has a curved surface, whereby
it is possible to more flexibly cope with the oscillation
of the pantograph 12 in any oblique direction between the

up-down direction D3 and the travel direction DI1.
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[0081]

Next, a track transportation system 101 according to
a second embodiment of the present invention will be
described. In addition, a constituent element shared by
the first embodiment is denoted by the same reference
numeral and the detailed description thereof is omitted.
This embodiment is different from the first embodiment in
that an insulating section 102 1is divided into plural
portions and elastic portions are further provided in the
divided portions and on the inside.

[0082]

As shown in Fig. 9, the insulating section 102 has
substantially the same outer shape as the insulating
section 22 of the first embodiment. Further, the
insulating section 102 1is configured to have a main body
portion (a first portion) 110 in which positions in the
up-down direction D3 coincide with the position of the
electric train line 20, that is, which is connected to an
extended line of the electric train line 20 in the travel
direction D1, and overhang portions (second portions) 111
protruding from the main body portion 110 to both sides in
the up-down direction D3.

[0083]

Here, the inclined surface portions 26 are located

at the overhang portions 111, and the main surface portion
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25 is divided into the main body portion 110 and the
overhang portions 111.

[0084]

As shown in Figs. 9, 10A, and 10B, an elastic
portion 115 is formed by cure adhesion or the like of, for
example, rubber. The elastic portion 115 is provided over
the entire area in the travel direction D1 and the width
direction D2 between the main body portion 110 and the
overhang portions 111. The elastic portion 115 has a
first elastic member 116 joining the main body portion 110
and each of the overhang portions 111 together, and a
second elastic member 117 inserted into the main body
portion 110 at a midway position in the width direction D2
of the main body portion 110.

[0085]

In the first elastic member 116, a cross-sectional
shape as viewed from the travel direction D1 has a
substantially triangular shape gradually spreading in the
up-down direction D3 as 1t goes toward the direction
opposite to the vehicle side in the width direction D2.

[0086]

The second elastic member 117 is provided over the
entire area in the travel direction D1 and the up-down
direction D3 in the main body portion 110 and has a

rectangular cross-sectional shape when viewed from the
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travel direction DI1.

[0087]

Further, in this embodiment, the two first elastic
members 116 provided on both sides in the up-down
direction D3 with respect to the main body portion 110 are
joined to the second elastic member 117, and thus the
first elastic members 116 and the second elastic member
117 are integrated.

[0088]

In the track transportation system 101, as shown in
Fig. 10A, in a case where the degree of wear of the
pantograph 12 is particularly large and thus the curvature
of the concavely curved surface becomes large, the end
portions 12a of the pantograph 12 push the overhang
portions 111 out to the side opposite to the vehicle side
in the width direction D2 (in a direction of an arrow Y1).
In this case, the first elastic member 116 is provided
between the main body portion 110 and each of the overhang
portions 111, whereby the overhang portion 111 is bent to
the side opposite to the wvehicle side in the width
direction D2 so as to be separated from the wvehicle 2 in
the width direction D2, and thus it 1s ©possible to
mitigate impact at the time of contact of the pantograph
12.

[0089]
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Further, as shown in Fig. 10B, for example, 1in a
case where the pantograph 12 is not worn, the pantograph
12 pushes the main body portion 110 out to the side
opposite to the vehicle side in the width direction D2 (in
a direction of an arrow Y2).

In this case, the second elastic member 117 1is
provided in the main body portion 110, whereby it is
possible to mitigate impact at the time of contact of the
pantograph 12 at the center position of the pantograph 12.

[0090]

Further, since the first elastic members 116 on both
sides in the up-down direction D3 are joined to each other
by the second elastic member 117, falling-off of the first
elastic members 116 can be prevented, thereby leading to
improvement in durability and reliability.

[0091]

According to the track transportation system 101 of
this embodiment, the insulating section 102 has a divided
structure and the elastic portion 115 is used, whereby it
is possible to suppress damage to the pantograph 12 while
reliably performing insulation.

[0092]

In addition, regarding to the elastic portion 115,
the first elastic member 116 and the second elastic member

117 need not both be necessarily provided and only one of
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them may be provided.

[0093]

Further, the first elastic member 116 and the second
elastic member 117 may not be joined to each other.

[0094]

In addition, the cross-sectional shapes of the first
elastic member 116 and the second elastic member 117 are
not limited to the above-described shapes, and the cross-
sectional shape as viewed from the travel direction D1 of,
for example, the first elastic member 116 may be a
rectangular shape.

[0095]

Further, the elastic portion 115 is not limited to a
case of Dbeing rubber and may be configured with, for
example, a coil spring or a leaf spring.

[0096]

The details of the embodiments of the present
invention have Dbeen described above. However, some
changes 1n design are also possible within a scope which
does not depart from the technical idea of the present
invention.

For example, in the present invention, the inclined
surface portions 26 (56, 66, 76, or 86) are provided at
all of the end portions in the travel direction D1 and the

up-down direction D3 of the main surface portion 25 (55,
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65, 75, or 85). However, 1in a case where the travel
direction D1 of the wvehicle 2 1is only one direction
(either the left or the right in the planes of Figs, 2A
and 2B), the inclined surface portions 26 (56, 66, 76, or
86) may be provided only on the near side in the travel
direction of the vehicle 2 in the main surface portion 25
(55, 65, 75, or 85H). In this way, it 1is possible to
mitigate impact on at least the near side in the travel
direction DI.

[0097]

Further, in each of the embodiments described above,
the new transportation system of a side guide type has
been described as an example. However, a center guide
type or an automatic steering type with no guide is also
acceptable. In addition, the insulating section can also
be applied to a railway vehicle in which the pantograph is
provided above the wvehicle 2.

[0098]

In addition, the elastic portion 115 of the second
embodiment may be applied to the insulating sections 51,
6l, 71, and 81 of the modified examples of the first
embodiment.

Industrial Applicability

[0099]

The insulating section, the power feeding rail, and

- 41 -



the track transportation system described above can be
applied to a power feeding rail which performs power
feeding from a lateral electric train line with respect to
a vehicle, an insulating section thereof, and a track
transportation system using the power feeding rail and the
insulating section. The 1insulating section, the power
feeding rail, and the track transportation system
described above are particularly suitable for an
insulating section, a power feeding rail, and a track
transportation system in which it is possible to suppress
wear of a current collector while reliably performing
insulation.
Reference Signs List

[0100]

1: track transportation system

2: vehicle

3: track

10: traveling wheel

11: guide wheel

12: pantograph (current collector)

13: guide rail

14: power feeding rail

20: electric train line

20a: current-conducting surface

21: connection plate
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21la:

21b:

22

24:

25:

26:

26a:

30:

D1:

D2:

D3:

51:

55:

55A:

55B:

56:

56a:

ol:

65:

66:

coa:

6c7a:

68a:

71:

75:

bolt
nut
insulating section
connection portion
main surface portion
inclined surface portion
inclined surface
groove
travel direction
width direction
up-down direction (orthogonal
insulating section
main surface portion
first main surface portion
second main surface portion
inclined surface portion
inclined surface
insulating section
main surface portion
inclined surface portion
inclined surface
first surface
second surface
insulating section

main surface portion
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76:

7Toa:

T77a:

78a:

79a:

81l:

85:

86:

g8oa:

101:

102:

110:

111:

115:

116:

117:

Y:

Yl:

Y2

inclined surface portion
inclined surface
first surface
second surface
third surface
insulating section
main surface portion
inclined surface portion
inclined surface
track transportation system
insulating section
main body portion (first portion)
overhang portion (second portion)
elastic portion
first elastic member

second elastic member

arrow

arrow

aArrow
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Claims

[Claim 1]

An insulating section which is provided to extend
along a travel direction of a wvehicle and connects
electric train lines coming into contact with a current
collector of the wvehicle at a contact surface facing the
vehicle, comprising:

a main surface portion formed on a surface which
follows a current-conducting surface coming into contact
with the current collector in the electric train line, and
having a portion in which a width in an orthogonal
direction orthogonal to the travel direction of the
surface following the current-conducting surface is larger
than a width of the current collector; and

inclined surface portions provided on both sides in
the orthogonal direction on at least the near side in the
travel direction of the main surface portion, each having
an inclined surface inclined so as to gradually approach
the vehicle as it goes toward the far side from the near
side in the travel direction, and connected to the main
surface portion.

[Claim 2]
The insulating section according to Claim 1, wherein

the main surface portion is formed of an elastic material.
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[Claim 3]

The insulating section according to Claim 1 or 2,
wherein a groove recessed from the main surface portion is
formed in the main surface portion.

[Claim 4]

The insulating section according to Claim 3, wherein
the groove 1is inclined in the orthogonal direction with
respect to the travel direction.

[Claim 5]

The insulating section according to Claim 4, wherein
the groove is formed in a lattice shape.
[Claim 6]

The i1nsulating section according to any one of
Claims 1 to 5, wherein each of the inclined surface
portions has, as the inclined surface, a first surface in
which an inclination direction is directed 1in the
orthogonal direction, and a second surface in which an
inclination direction is directed in the travel direction.
[Claim 7]

The insulating section according to Claim 6, wherein
each of the inclined surface portions further has, as the
inclined surface, a third surface which is inclined so as
to connect the first surface and the second surface.

[Claim 8]

The insulating section according to any one of
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Claims 1 to b5, wherein each of the inclined surface
portions has, as the inclined surface, a curved surface in
which an inclination direction smoothly changes from the
orthogonal direction to the travel direction.

[Claim 9]

The insulating section according to any one of
Claims 1 to 8, further comprising:

a first portion which is connected to the electric
train lines;

a second portion which overhangs from the first
portion further 1in the orthogonal direction than the
electric train lines; and

a first elastic member which is provided between the
first portion and the second portion and is elastically
deformed, thereby relatively moving the second portion in
a direction of being separated from the vehicle.

[Claim 10]

The insulating section according to Claim 9, further
comprising:

a second elastic member which is provided 1in the
first portion and elastically deformed, thereby relatively
moving the first portion in a direction of being separated
from the wvehicle.

[Claim 11]

A power feeding rail comprising:
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a plurality of electric train lines coming into
contact with a current collector of a vehicle; and

the insulating section according to any one of
Claims 1 to 10, which connects the electric train lines.
[Claim 12]

A track transportation system comprising:

the power feeding rail according to Claim 11; and

a vehicle traveling by receiving power from the

power feeding rail.
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