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*159159* CURRENT COLLECTING CONTACT MEMBER BACKGROUND
OF THE INVENTION AND RELATED ART STATEMENT  5 1. FIELD
OF THE INVENTION The present invention relates to a
rubber-tired vehicle running on a dedicated track.
More particularly, it relates to a current collecting
contact member configured so as to  collect electric
power by means of sliding contact with a train wire
laid near the vehicle  track. 10 2. DESCRIPTION OF
RELATED ART Conventionally, a traffic system for
running rubber-tired vehicles on a dedicated  track
has been put into practical use to reduce traffic
jams, accidents, and traffic pollution  such as noise
and exhaust gas. 15 The vehicle of such a traffic
system is supported by four rubber tires and is
configured to run on a dedicated track. Three current
collecting contact members  (collector shoes) are
attached to the side surface of the vehicle so as to
face three train  wires laid near the vehicle track.
The vehicle is configured so as to collect electric
power  from the train wires by bringing the current
collecting contact members into sliding contact 20
with the three train wires (For example, refer to
Japanese Examined Utility Model  Application
Publication No. 3-14883). FIG 9 shows one example of a
conventional current collecting contact member.  A
current collecting contact member 40 consists of a
contact member body 41 formed by  carbon and copper,
and is formed so that the width w and the height h
thereof are 100 mm 25 each. The contact member body 41
has a lower contact surface 41 a and an upper contact
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! *000002* surface 41 b, which come into contact with
the train wire (not shown). When the current
collecting contact member 40 is attached to a vehicle
(not shown), the current collecting  contact member 40
is first arranged so that the lower contact surface
41a faces to the train  wire. Since the current
collecting contact member 40 comes into sliding
contact with the 5 train wire, when operating the
vehicle for a long time, the lower contact surface 41a
of the  current collecting contact member 40 is worn
out. When the lower contact surface 41a  thereof is
worn out to a predetermined depth (for example, 5 mm),
the current collecting  contact member 40 is turned
upside down to cause the upper contact surface 41b to
face  the train wire. Thereby, one current collecting
contact member 40 can be used twice. 10 When the upper
contact surface 41b is worn out to the predetermined
depth, the current  collecting contact member 40 is
removed from the vehicle, and is replaced with a new
one.  Usually, the above-described current collecting
contact member is not worn out rapidly. However, if
rainwater enters onto the contact surface contacting
with the train  wire during rainy weather, the current
collecting contact member may be worn out rapidly.  15
If the contact surface contacting with the train wire
of the current collecting contact member is worn out
rapidly in this manner, the current collecting contact
member must be  replaced in a period shorter than
usual. As a result, there arises a problem of a
shortened  service life of the current collecting
contact member. Moreover, during rainy weather,  since
the contact surface contacting with the train wire
reaches its wear limit and must be  20 replaced during
business operation, the business operation may be
disrupted. OBJECT AND SUMMARY OF THE INVENTION The
present invention has been made in view of the above
circumstances, and  



accordingly an object thereof is to provide a current
collecting contact member capable of  25 preventing a
contact surface contacting with a train wire from
being worn out rapidly  2 during rainy weather. To
solve the problems with the related art, the present
invention provides a current  collecting contact
member that is arranged on the side surface of a
vehicle so as to face a  train wire laid near a track
of the vehicle, and is configured so as to collect
electric power 5 from the. train wire by means of
sliding contact with the train wire, wherein a groove
extending upward from a lower end part of the contact
member body is formed in a  contact-side surface of a
contact member body. In the present invention, the
groove is inclined so that the lower end of the groove
is positioned on the rear side of the upper end of the
groove with respect to the travel  10 direction of a
vehicle. Also, in the present invention, the groove is
formed so that the upper end of the  groove is
positioned on a contact surface that comes into
sliding contact with the train wire  or under the
contact surface. Also, in the present invention, a
plurality of grooves are formed in the contact-side
15 surface of the contact member body, and at least
two grooves of the plurality of grooves  are formed so
that they are inclined with respect to the travel
direction, and the inclination  directions are
opposite to each other. The present invention provides
a current collecting contact member that is  arranged
on the side surface of a vehicle so as to face a train
wire laid near a track of the  20 vehicle; is
configured so as to collect electric power from the
train wire by means of sliding contact with the train
wire; has a lower contact surface and an upper contact
surface,  which come into sliding contact with the
train wire; and is configured so that after the  



lower contact surface has been worn out, the upper
contact surface is used by turning the  current
collecting contact member upside down (turning through
180 degrees on the same 25 plane), wherein a groove
extending upward from a lower end part of the contact
member  3 body is formed in a contact-side surface of
a contact member body, and also a groove  extending
downward from an upper end part of the contact member
body is formed in the  contact-side surface of the
contact member body.. In the present invention, the
groove extending from the lower end part is inclined
5 so that the lower end of the groove is positioned at
the rear side of the upper end of the  groove with
respect to the travel direction, and the groove
extending from the upper end  part is inclined so that
the lower end of the groove is positioned on the rear
side of the  upper end of the groove with respect to
the travel direction. Also, in the present invention,
the groove extending from the lower end part is  10
formed so that the upper end of the groove is
positioned on the lower contact surface that  comes
into sliding contact with the train wire or under the
lower contact surface, and the  groove extending from
the upper end part is formed so that the lower end of
the groove is  positioned on the upper contact surface
that comes into sliding contact with the train wire
or over the upper contact surface. 15 Also, in the
present invention, a plurality of grooves extending
from the lower end  part are formed in the
contact-side surface of the contact member body and a
plurality of  grooves extending from the upper end
part are formed in the contact-side surface of the
contact member body; at least two grooves of the
plurality of grooves extending from the  lower end
part are formed so that the grooves are inclined with
respect to the travel 20 direction, and the
inclination directions are opposite to each other; and
at least two grooves  of the plurality of grooves
extending from the upper end part are formed so that
the  



grooves are inclined with respect to the travel
direction and the inclination directions are  opposite
to each other. According to a first aspect of the
present invention, during rainy weather,  25 rainwater
adhering to the contact member body is guided to the
lower end part of the  4 contact member body by the
groove. Therefore, rainwater rarely enters in between
the  train wire and the contact surface of the contact
member body, so that the contact surface  of the
contact member body can be prevented from being worn
rapidly. Thereby, the  service life of current
collecting contact member can be prolonged as compared
with the 5 conventional example. Also, the contact
surface of the contact member body is not worn  out
rapidly, and the day on which the contact surface of
the contact member body reaches  the wear limit can be
predicted easily, so that the current collecting
contact member can be  replaced in a planned way.
According to a second aspect of the present invention,
during rainy weather,  10 rainwater flowing in the
direction opposite to the travel direction is easily
guided to the- groove when the vehicle is running.
Therefore, during rainy weather, rainwater more
rarely enters in between the train wire and the
contact surface of the contact member body,  so that
the contact surface of the contact member body can be
prevented effectively from  being worn out rapidly. 15
According to a third aspect of the present invention,
when the contact surface that  comes into sliding
contact with the train wire is worn out into a concave
shape, rainwater  entering onto this contact surface
can be guided to the lower end part of the contact
member body by the groove. Therefore, rainwater rarely
enters in between the train wire  and the contact
surface of the contact member body, so that the
contact surface of the  20 contact member body can be
prevented from being worn out rapidly. 



According to a fourth aspect of the present invention,
for the vehicle that is run  back and forth in a
certain section (the vehicle having two travel
directions A and B), even  when the vehicle runs in
either travel direction, rainwater flowing in the
direction opposite  to the travel direction is easily
guided to the groove. For example, in the case where
the 25 travel direction of the vehicle is A, the
groove inclined toward the travel direction A guides
5 rainwater flowing in the direction opposite to the
travel direction A to the lower end part of  the
contact member body, and in the case where the travel
direction of the vehicle is B, the  groove inclined
toward the travel direction B guides. rainwater.
flowing in the direction  opposite to the travel
direction B to the lower end part of the contact
member body. 5 Therefore, rainwater rarely enters in
between the train wire and the contact surface of the
contact member body, so that the contact surface of
the contact member body can be  prevented from being
worn out rapidly. According to a fifth aspect of the
present invention, during rainy weather,  rainwater
adhering to the contact member body is guided to the
lower end part of the  10 contact member body by the
groove. In addition, even when the upper contact
surface is used by turning the current collecting
contact member upside down after the lower contact
surface has been worn out, during rainy weather,
rainwater adhering to the contact member  body is
guided to the lower end part (the upper end part
before turning) of the contact  member body by the
groove. Therefore, even when either of the lower
contact surface 15 and the upper contact surface is
used, rainwater rarely enters in between the train
wire and  the contact surface of the contact member
body, so that the contact surface of the contact
member body can be prevented from being worn out
rapidly. Also, the lower contact  surface and the
upper contact surface are not worn out rapidly.
Therefore, the day on  which each contact surface of
the contact member body reaches the wear limit can be 



20 predicted easily, so that the current collecting
contact member can be replaced in a planned.  way.
According to a sixth aspect of the present invention,
rainwater flowing in the  direction opposite to the
travel direction is easily guided to the groove when
the vehicle is  running. In addition, even when the
upper contact surface is used by turning the current
25 collecting contact member upside down after the
lower contact surface has been worn out,  6 rainwater
flowing in the direction opposite to the travel
direction is easily guided to the  groove when the
vehicle is running. Therefore, even when either of the
lower contact  surface and the upper contact surface
is used, rainwater more rarely enters in between the
train wire and each contact surface of the contact
member body, so that each contact 5 surface of the
contact member body can be prevented effectively from
being worn out  rapidly. According to a seventh aspect
of the present invention, when the lower contact
surface that comes into sliding contact with the train
wire is worn out into a concave shape,  rainwater
entering onto this lower contact surface can be guided
to the lower end part of 10 the contact member body by
the groove. In addition, even when the upper contact
surface  is used by turning the current collecting
contact member upside down after the lower  contact
surface has been worn out, in the case where the upper
contact surface that comes  into sliding contact with
the train wire is worn out into a concave shape,
rainwater entering  onto this upper contact surface
can be guided to the lower end part of the contact
member 15 body by the groove. Therefore, even when
either of the lower contact surface and the  upper
contact surface is used, rainwater rarely enters in
between the train wire and each  contact surface of
the contact member body, so that each contact surface
of the contact  member body can be prevented from
being worn out rapidly. 



According to an eighth aspect of the present
invention, for the vehicle that is run  20 back and
forth in a certain section (the vehicle having two
travel directions A and B), even  when the vehicle
runs in either travel direction, rainwater flowing in
the direction opposite  to the travel direction is
easily guided to the groove. For example, in the case
where the  travel direction of the vehicle is A, the
groove inclined toward the travel direction A guides
rainwater flowing in the direction opposite to the
travel direction A to the lower end part of 25 the
contact member body, and in the case where the travel
direction of the vehicle is B, the  7 groove inclined
toward the travel direction B guides rainwater flowing
in the direction  opposite to the travel direction B
to the lower end part of the contact member body. In
addition, even when the upper contact surface is used
by turning the current collecting  contact member
upside down after the lower contact surface has been
worn out, rainwater 5 flowing in the direction
opposite to the travel direction is easily guided to
the groove even  when the vehicle runs in either
travel direction. Therefore, even when the vehicle
runs in  either travel direction, rainwater rarely
enters in between the train wire and the contact
surface of the contact member body, so that the
contact surface of the contact member  body can be
prevented from being worn out rapidly. 10 BRIEF
DESCRIPTION OF THE DRAWINGS FIG I is a sectional view
of the lower part of a rubber-tired vehicle in
accordance  with an embodiment of the present
invention; FIG 2 is a sectional view showing a state
in which a current collecting contact  15 member in
accordance with an embodiment of the present invention
is in contact with a  train wire; FIG. 3 is a
perspective view of a current collecting contact
member in accordance  



with a first embodiment of the present invention; FIG
4(a) is a perspective view of a current collecting
contact member in  20 accordance with a first
embodiment of the present invention, which was used in
an  experiment, and FIG. 4(b) is a perspective view of
a conventional current collecting contact  member
which was used in the experiment; FIG. 5 is a graph
showing an experimental result in which the change in
wearing  state of a current collecting contact member
in accordance with a first embodiment of the  25
present invention is compared with that . of a
conventional current collecting contact  8 member;
FIG. 6 is a perspective view of a current collecting
contact member in accordance  with a second embodiment
of the present invention; FIG. 7 is a perspective view
of a current collecting contact member in accordance
5 with a third embodiment of the present invention;
FIG. 8 is a perspective view of a current collecting
contact member in accordance  with a fourth embodiment
of the present invention; and FIG 9 is a perspective
view of a conventional current collecting contact
member.  10 DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS Current collecting contact members in
accordance with embodiments of the  present invention
will now be described with reference to the
accompanying drawings.  FIG. 1 is a sectional view of
the lower part of a rubber-tired vehicle in accordance
with an  embodiment of the present invention. FIG 2 is
a sectional view showing a state in which 15 a current
collecting contact member in accordance with an
embodiment of the present  invention is in contact
with a train wire. As shown in FIG 1, a vehicle 1 in
accordance with an embodiment of the present  



invention is supported by four rubber tires 3 and runs
on a dedicated track 30. A side wall or a pillar 31 is
provided with an anchor bolt 32 projecting from the
20 side wall or the pillar 31. An insulator attachment
plate 34 is attached to the anchor bolt  32 via a
support plate 33. Three insulators 34a are arranged on
the insulator attachment  34 in the up and down
direction, and a train wire 35 extending toward the
inside of the  track 30 is provided in the tip end
part of each of the insulators 34a. Also, a guide rail
36  formed of an H-section steel is provided in the
side wall or the pillar 31 of the track 30. 25 The
guide rail 36 is attached via the support plate 33 in
the lower part of the insulator  9 attachment plate
34. On the other hand, the vehicle body 2 is provided
with a steering guide device 4  projecting in the
vehicle width direction, and the guide device 4 is
provided with a  collector 5 and a guide wheel 6.
Three current collecting contact members 7 are
attached 5 to the collector 5 in the up and down
direction of the vehicle. Each of the current
collecting contact members 7 is arranged at a position
facing to the train wire 35. As  shown in FIGS. 1 and
2, the vehicle 1 runs on the track 30 while the guide
wheel 6 of the  guide device 4 is brought into contact
with the side surface of the guide rail 36, and the
vehicle is configured so as to collect electric power
from the train wires 35 by bringing the 10 three
current. collecting contact members 7 into sliding
contact with the three train wires  35. The vehicle 1
of this embodiment is configured so that the three
current collecting  contact members 7 are used for the
three train wires 35 to collect ac electric power. In
the  case where dc electric power is collected, two
current collecting contact members 7 are  15 used for
two train wires 3 5. Next, a current collecting
contact member in accordance with a first embodiment  



of the present invention is explained with reference
to FIG. 3. FIG 3 is a perspective  view of the current
collecting contact member 7 in accordance with a first
embodiment of  the present invention. 20 This
embodiment is applied to the vehicle 1 that runs back
and forth on the  dedicated track 30. In the state in
which the current collecting contact member 7 is
attached to the collector 5 of the vehicle body 2, the
directions indicated by arrows A and B  are the travel
directions of the vehicle. The current collecting
contact member 7 consists of a contact member body 8
25 formed of carbon and copper, and is formed so that
the width w and the height h thereof is  10 100 mm
each. The contact member body 8 has a lower contact
surface 8b and an upper  contact surface 8c, which
come into contact with the train- wire 35, on a
contact-side  surface 8a. When the current collecting
contact member 7 is attached to the collector 5,  the
current collecting contact member 7 is first arranged
so that the lower contact surface 5 8b faces to the
train wire 35. When the lower contact surface 8b is
worn out to a  predetermined depth, the current
collecting contact member 7 is turned upside down
(turned through 180 degrees on the contact-side
surface 8b) to cause the upper contact  surface 8c to
face the train wire 35. Thereby, one current
collecting contact member 7  can be used twice. 10 For
the current collecting contact member 7 in accordance
with the first  embodiment of the present invention,
three grooves 10 (11, 12, 13) are formed on the
contact-side surface 8a that comes into contact with
the train wire 35 of the contact  member body 8. The
grooves 10 extend upward from a lower end part 8d of
the contact  member body 8. In addition, three grooves
20 (21, 22, 23) are formed on the contact-side 15
surface 8a that comes into contact with the train wire
35 of the contact member body 8.  



The grooves 20 extend downward from an upper end part
8e of the contact member body 8.  These grooves 10 and
20 are formed into a V shape in cross section by using
a grinding  machine. The groove 11 extending from the
lower end part 8d of the contact member body  20 8 is
inclined so that a lower end l l a of the groove 11 is
positioned on the rear side of an  upper end 11 b of
the groove 11 with respect to the travel direction A,
and is arranged on  the rear side of the groove 12
with respect to the travel direction A. Also, the
groove 12 extending from the lower end part 8d of the
contact member  body 8 extends from a middle part of
the lower end part 8d of the contact member body 8  25
in the vertical direction with respect to the lower
end part 8d. 11 The groove 13 extending from the lower
end part 8d of the contact member body  8 is inclined
so that a lower end 13a of the groove 13 is positioned
on the rear side of an  upper end 13b of the groove 13
with respect to the travel direction B, and is
arranged on  the rear side of the groove 12 with
respect to the travel direction B. 5 On the other
hand, the groove 21 extending from an upper end part
8e of the  contact member body 8 is inclined so that a
lower end 21a of the groove 21 is positioned  on the
rear side of an upper end 21 b of the groove 21 with
respect to the travel direction A,  and is arranged on
the front side of the groove 22 with respect to the
travel direction A.  That is to say, when the current
collecting contact member 7 is turned upside down, the
10 groove 21 is inclined so that the lower end (the
upper end 21b before turning) of the  groove 21 is
positioned on the rear side of the upper end (the
lower end 21 a before turning)  of the groove 21 with
respect to the travel direction A, and is arranged on
the rear side of  the groove 22 with respect to the
travel direction A. Also, the groove 22 extending from
the upper end part 8e of the contact member  



15 body 8 extends from a middle part of the upper end
part 8e of the contact member body 8  in the vertical
direction with respect to the upper end part 8e. The
groove 23 extending from the upper end part 8e of the
contact member body  8 is inclined so that a lower end
23a of the groove 23 is positioned on the rear side of
an  upper end 23b of the groove 23 with respect to the
travel direction B, and is arranged on 20 the front
side of the groove 22 with respect to the travel
direction B. That is to say, when  the current
collecting contact member 7 is turned upside down, the
groove 23 is inclined so  that the lower end (the
upper end 23b before turning) of the groove 23 is
positioned on the  rear side of the upper end (the
lower end 23a before turning) of the groove 23 with
respect  to the travel direction B, and is arranged on
the rear side of the groove 22 with respect to  25 the
travel direction B. 12 The three grooves 11, 12 and 13
extending from the lower end part 8d of the  contact
member body 8 are formed so that the upper ends 11 b,
12b and 13b thereof are  positioned at a lower end 8f
of the lower contact surface 8b that comes into
sliding contact  with the train wire 35. Also, the
three grooves 21, 22 and 23 extending from the upper 5
end part 8e of.the contact member body 8 are formed so
that the lower ends 21 a, 22a and  23a thereof are
positioned at an upper end 8g of the upper contact
surface 8c that comes  into sliding contact with the
train wire 35. During the operation of the vehicle 1,
the contact surfaces 8b and 8c, which come  into
contact with the train wire 35, may move up or down
depending on the situation of,  10 for example, the
pneumatic pressure of the rubber tire 3 of the vehicle
1. Therefore, when the grooves 10 and 20 are formed in
the contact member body 8, for example, in the case
of the three grooves 10 extending from the lower end
part 8d of the contact member body 8,  the grooves 10
may be formed so that the height d from the lower end
to the upper end of  



each of the three grooves 10 is 15 to 30% of the
height h of the contact member body 8  15 considering
the up and down movement of the contact surfaces 8b
and 8c. Next, experimental results in which the change
in wearing state of the current  collecting contact
member in accordance with the first embodiment are
compared with  those of a conventional current
collecting contact member is explained with reference
to  FIGS. 4 and 5. 20 FIG 4(a) shows the current
collecting contact member 7 in accordance with the
first embodiment, which. was used in the experiment.
FIG. 4(b) shows a conventional  current collecting
contact member 40 that was used in the experiment. The
aim of this experiment was to examine an effect at the
time when rainwater  entering onto the lower contact
surface 8b of the current collecting contact member 7
in  25 accordance with the first embodiment is drained
downward through the three grooves 10.  13 The
experiment was started from a state in which rainwater
easily enters onto the lower  contact surfaces 8b, 41a
of the current collecting contact members 7, 40. As
shown in  FIG. 4, the experiment was started from a
state in which the lower contact surfaces 8b and  41a
of both of the current collecting contact member 7 in
accordance with the first 5 embodiment and the
conventional current collecting contact member 40 have
been worn  out by about 2 mm. Also, in this
experiment, the current collecting contact member 7 in
accordance with the first embodiment and the
conventional current collecting contact  member 40
were attached to the same side surface of the vehicle
body 2 of the vehicle 1. FIG 5 shows the relationship
between the quantity of precipitation per. day and the
10 depth of wear of each of the current collecting
contact members. In this experiment, the  change in
the depth of wear of the current collecting contact
members 7, 40 was measured  for about 80 days. Since
the vehicle 1 runs along various routes, the current
collecting  



contact members 7, 40 attached to one-side side
surface of the vehicle body 2 do not  always come into
contact with the train wire 35. Therefore, in FIG 5,
the days on which 15 the current collecting contact
members 7, 40 come into contact with the train wire 35
are  also shown by a zigzag line. Regarding the zigzag
line, 1 denotes that the current  collecting contact
members 7, 40 came into contact with the train wire
35, and 0 denotes  that the current collecting contact
members 7, 40 did not come into contact with the train
wire 35. 20 Also, in FIG. 5, the depth of wear of the
conventional current collecting contact  member 40 is
shown by a rhomb-marked broken line. In FIG 5, the
broken line on the  fifty-third day and after is
located in the lower part of the graph, and this
indicates that the  depth of wear of the lower contact
surface 41 a reached 5 mm, being the wear limit, on
the  fifty-second day and thereafter the current
collecting contact member 40 was turned upside 25 down
and the upper contact surface 41b was used. The broken
line of a rhomb-marked  14 dashed line is the line
that is drawn by shifting the broken line indicating
the depth of wear  of the upper contact surface 41 b,
which is located in the lower part of the graph,
upward in  parallel. Thereby, the rhomb-marked dashed
line indicates the total depth of wear of the
conventional current collecting contact member 40 from
the start of the experiment. 5 As shown in FIG 5, on
the sixteenth day (the quantity of precipitation per
day was  about 42 mm) and the twenty-seventh day (the
quantity of precipitation per day was about  25 mm),
the quantity of precipitation per day was large, but
the current collecting contact  members 7, 40 were not
in contact with the train wire 35. Therefore, none of
the contact  surfaces that came into contact with the
train wire 35 was worn out rapidly. 10 On the other
hand, for example, on the fourth-seventh day, the
quantity of  precipitation per day was about 15 mm,
and the current collecting contact members 7, 40  



were in contact with the train wire 35. It is found
that on that day, the conventional  current collecting
contact member 40 was worn out more rapidly than the
current  collecting contact member 7 in accordance
with the first embodiment, and in contrast, the 15
current collecting contact member 7 in accordance with
the first embodiment was scarcely  worn out as
compared with the conventional current collecting
contact member 40. As the result, for the conventional
current collecting contact member 40, the depth  of
wear reached 5 mm, being the wear limit, on the
fifty-second day, and thereafter the  current
collecting contact member 40 was turned upside down
and the upper contact 20 surface 41b was used. In
contrast, for the current collecting contact member 7
in  accordance with the first embodiment, the depth of
wear did not reach 5 mm, being the  wear limit, even
after 80 days had elapsed. By the above-described
experiment, it was confirmed that for the conventional
current collecting contact member 40, rainwater
entering onto the lower contact surface 8b  25 during
rainy weather is drained by the three grooves 10, and
the rainwater rarely enters in  15 between the train
wire 35 and the lower contact surface 8b, by which the
lower contact  surface 8b is prevented from being worn
out rapidly. As described above, according to the
current collecting -contact member 7 in  accordance
with the first embodiment, the three grooves 10
extending upward from the  5 lower end part 8d of the
contact member body 8 are formed in the contact-side
surface 8a contacting with the train wire 35 of the
contact member body 8, and also the three grooves  20
extending downward from the upper end part 8e of the
contact member body 8 are  formed in the contact-side
surface 8a. Therefore, during rainy weather, rainwater
adhering to the contact member body 8 is guided to the
lower end part 8d of the contact 10 member body 8 by
the three grooves 10. In addition, even when the upper
contact surface  



8c is used by turning the current collecting contact
member 7 upside down after the lower  contact surface
8b has been worn out, during rainy weather, rainwater
adhering to the  contact member body 8 is guided to
the lower end part (the upper end part 8e before
turning) of the contact member body 8 by the three
grooves 20. Therefore, even in the 15 case where
either of the lower contact surface 8b and the upper
contact surface 8c is used,  rainwater rarely enters
in between the train wire 35 and the contact surface
of the contact  member body 8, so that the contact
surface of the contact member body 8 can be prevented
from being worn out rapidly. Also, since only three
grooves are formed from each of the lower end part 8d
and  20 the upper end part 8e of the contact member
body 8, the contact area that comes into  contact with
the train wire 35 can be secured sufficiently, and the
rigidity of the current  collecting contact member 7
can also be secured. According to the current
collecting contact member 7 in accordance with the
first  embodiment, the groove 11 extending from the
lower end part 8d of the contact member  25 body 8 is
inclined so that the lower end 11 a of the groove 11
is positioned on the rear side  16 of the upper end 11
b of the groove 11 with respect to the travel
direction A. Thereby,  during rainy weather, rainwater
flowing in the direction opposite to the travel
direction A is  easily guided to the groove 11 when
the vehicle I is running. Also, the groove 13
extending from the lower end part 8d of the contact
member body 8 is inclined so that the 5 lower end 13a
of the groove 13 is positioned on the rear side of the
upper end 13b of the  groove 13 with respect to the
travel direction B. Thereby, rainwater flowing in the
direction opposite to the travel direction B is easily
guided to the groove 13 when the  vehicle 1 is
running. In addition, the groove 12 extending from the
lower end part 8d of  the contact member body 8
extends from the middle part of the lower end part 8d
of the 



10 contact member body 8 in the vertical direction
with respect to the lower end part 8d.  Thereby, when
the vehicle 1 is stopping, rainwater can be drained by
the groove 12. On the other hand, the groove 21
extending from the upper end part 8e of the  contact
member body 8 is inclined so that the lower end 21 a
of the groove 21 is positioned  on the rear side the
an upper end 21 b of the groove 21 with respect to the
travel direction A. 15 Thereby, even when the upper
contact surface 8c is used by turning the current
collecting  contact member 7 upside down after the
lower contact surface 8b has been worn out,  during
rainy weather, rainwater flowing in the direction
opposite to the travel direction A is  easily guided
to the groove 21 when the vehicle 1 is running. Also,
the groove 23  extending from the upper end part 8e of
the contact member body 8 is inclined so that the 20
lower end 23a of the groove 23 is positioned on the
rear side of the upper end 23b of the  groove 23 with
respect to the travel direction B. Thereby, even when
the upper contact  surface 8c is used by turning the
current collecting contact member 7 upside down after
the  lower contact surface 8b has been worn out,
during rainy weather, rainwater flowing in the
direction opposite to the travel direction B is easily
guided to the groove 23 when the 25 vehicle 1 is
running. In addition, the groove 22 extending from the
upper end part 8e of  17 the contact member body 8
extends from the middle part of the upper end part 8e
of the  contact member body 8 in the vertical
direction with respect to the upper end part 8e.
Thereby, even when the upper contact surface 8c is
used by turning the current collecting  contact member
7 upside down after the lower contact surface 8b has
been worn out, when  5 the vehicle 1 is stopping,
rainwater can be drained by the groove 22. Thus, for
the vehicle 1 running back and forth on the track 30,
by inclining at least  one groove of the grooves 10
and 20 formed in the contact-side surface 8a
contacting with  the train wire 35 of the contact
member body 8 with respect to the travel directions A
and B,  



.rainwater can be guided downward more effectively. 10
Also, according to the current collecting contact
member 7 in accordance with the  first embodiment, the
three grooves 11, 12 and 13 extending from the lower
end part 8d of  the contact member body 8 are formed
so that the upper ends lib, 12b and 13b thereof are
positioned at the lower end 8f of the lower contact
surface 8b that comes into sliding  contact with the
train wire 35, and the three grooves 21, 22 and 23
extending from the 15 upper end part 8e of the contact
member body 8 are formed so that the lower ends 21b,
22b  and 23b thereof are positioned at the upper end
8g of the upper contact surface 8c that  comes into
sliding contact with the train wire 35. Therefore,
when the lower contact  surface 8b that comes into
sliding contact with the train wire 35 is worn out
into a concave  shape, rainwater entering onto the
lower contact surface 8b can be guided to the lower
end 20 part 8d of the contact member body 8 by the
three grooves 11, 12 and 13. In addition,  even when
the upper contact surface 8c is used by turning the
current collecting contact  member 7, upside down
after the lower contact surface 8b has been worn out,
in the case  where the upper contact surface 8c that
comes into sliding contact with the train wire 35 is
worn out into a concave shape, rainwater entering onto
the upper contact surface 8c can be 25 guided to the
lower end part (the upper end part 8e before turning)
of the contact member  18 body 8 by the three grooves
21, 22 and 23. Therefore, rainwater does not enter in
between the train wire 35 and the contact surface 8b,
8c of the contact member body 8, so  that the contact
surfaces 8b and 8c of the contact member body 8 can be
prevented from  being worn out rapidly. 5 Next, a
current collecting contact member in accordance with
_a second  embodiment of the present invention is
explained with reference to FIG 6. FIG 6 is a
perspective view of the current collecting contact
member in accordance with the second  



embodiment of the present invention. In this
embodiment, the same reference numbers are applied to
elements that are  10 the same as those explained in
the above-described first embodiment, and duplicated
explanation thereof is omitted. This embodiment is
applied to the vehicle 1 (refer to FIGS. I and 2) that
runs in  one direction on the dedicated track 30. In
the state in which the current collecting  contact
member 7 is attached to the collector 5 of the vehicle
body 2, the direction  15 indicated by arrow A is the
travel direction of the vehicle. As shown in FIG 6,
three grooves 10 (11, 12, 13) extending upward from
the  lower end part 8d of the contact member body 8
are formed in the contact-side surface 8a  contacting
with the train wire 35 of the contact member body 8,
and also three grooves 20  (21, 22, 23) extending
downward from the upper end part 8e of the contact
member body 8  20 are formed in the contact-side
surface 8a. The three grooves 11, 12 and 13 extending
from the lower end part 8d of the  contact member body
8 are inclined so that the lower ends Ila, 12a and 13a
thereof are  positioned on the rear side of the upper
ends 1 lb, 12b and 13b thereof with respect to the
travel direction A. On the other hand, the three
grooves 21, 22 and 23 extending from the 25 upper end
part 8e of the contact member body 8 are inclined so
that the lower ends 21 a,  19 22a and 23a thereof are
positioned on the rear side of the upper ends 21b, 22b
and 23b  thereof with respect to the travel direction
A. Also, the three grooves 11, 12 and 13 extending
from the lower end part 8d of the  contact member body
8 are formed so that the upper ends 11 b, 12b and 13b
thereof are  5 positioned, at. the -lower end 8f. of
the lower contact surface 8b that -comes into sliding
..Contact with the train wire 35. Also, the three
grooves 21, 22 and 23 extending from the  



upper end part 8e of the contact member body 8 are
formed so that the lower ends 21 a, 22a  and 23a
thereof are positioned at the upper end 8g of the
upper contact surface 8c that  comes into sliding
contact with the train wire 35. 10 As 'described
above, according to the current collecting contact
member 7 in  accordance with the second embodiment,
the three grooves 11, 12 and 13 extending from  the
lower end part 8d of the contact member body 8 are
inclined so that the lower ends 11 a,  12a and 13a
thereof are positioned on the rear side of the upper
ends 1 lb, 12b and 13b  thereof with respect to the
travel direction A, and on the other hand, the three
grooves 21, 15 22 and 23 extending from the upper end
part 8e of the contact member body 8 are inclined  so
that the lower ends 21 a, 22a and 23a thereof are
positioned on the rear side of the upper  ends 21b,
22b and 23b thereof with respect to the travel
direction A. Therefore, when the  vehicle 1 runs
toward the travel direction A during rainy weather,
rainwater flowing in the  direction opposite to the
travel direction A is easily guided to the inclined
three grooves 11, 20 12 and 13 when the vehicle 1 is
running. Also, even when the upper contact surface 8c
is  used by turning the current collecting contact
member 7 upside down after the lower  contact surface
8b has been worn out, in the case where the vehicle 1
runs toward the travel  direction A during rainy
weather, rainwater flowing in the direction opposite
to the travel  direction A is easily guided to the
inclined three grooves 21, 22 and 23 when the vehicle
1  25 is running. 20 Thus, for the vehicle 1 running
in one direction on the track 30, by inclining all of
the grooves 10 and 20 formed in the contact-side
surface 8a contacting with the train wire  35 of the
contact member body 8 with respect to the travel
direction A, rainwater can be  guided downward more
effectively. 5 Also, -according to the current
collecting contact member in accordance with the  



second embodiment, the three grooves 11, 12 and 13
extending from the lower end part 8d  of the contact
member body 8 are formed so that the upper ends l lb,
12b and 13b thereof  are positioned at the lower end
8f of the lower contact surface 8b that comes into
sliding  contact with the train wire 35, and also the
three grooves 21, 22 and 23 extending from.the 10
upper end part 8e of the contact member body 8 are
formed so that the lower ends 21 a, 22a  and 23a
thereof are positioned at the upper end 8g of the
upper contact surface 8c that  comes into sliding
contact with the train wire 35. Therefore, when the
lower contact  surface 8b that comes into sliding
contact with the train wire 35 is worn out into a
concave  shape, rainwater entering onto the lower
contact surface 8b can be guided to the lower end 15
part 8d of the contact member body 8 by the three
grooves 11, 12 and 13. In addition,  even when the
upper contact surface 8c is used by turning the
current collecting contact  member 7 upside down after
the lower contact surface 8b has been worn out, in the
case  where the upper contact surface 8c that comes
into sliding contact with the train wire 35 is  worn
out into a concave shape, rainwater entering onto the
upper contact surface 8c can be 20 guided to the lower
end part (the upper end part 8e before turning) of the
contact member  body 8 by the three grooves 21, 22 and
23. Therefore, rainwater does not enter in  between
the train wire 35 and each contact surface 8b, 8c of
the contact member body 8, so  that the contact
surfaces 8b and 8c of the contact member body 8 can be
prevented from  being worn out rapidly. 25 Next, a
current collecting contact member in accordance with a
third embodiment  21 of the present invention is
explained with reference to FIG 7. FIG 7 is a
perspective  view of the current collecting contact
member in accordance with the third embodiment of  the
present invention. In this embodiment, the same
reference numbers are applied to elements that are  



5 the same as those explained in the . above-described
first embodiment, and duplicated  explanation thereof
is omitted. This embodiment is applied to the vehicle
1 (refer to FIGS. 1 and 2) that runs in  one direction
on the dedicated track 30. In the state in which the
current collecting  contact member 7 is attached to
the collector 5 of the vehicle body 2, the direction
10 indicated by arrow A is the travel direction of the
vehicle. As shown in FIG. 7, four grooves 10 (11, 12,
13, 14) extending upward from the  lower end part 8d
or a side edge part 8h of the contact member body 8
are formed in the  contact-side surface 8a contacting
with the train wire 35 of the contact member body 8.
These four grooves 11, 12, 13 and 14 are inclined so
that lower ends l la, 12a, 13a and 14a 15 thereof are
positioned on the rear side of upper ends llb, 12b,
13b and 14b thereof with  respect to the travel
direction A. As described above, according to the
current collecting contact member 7 in  accordance
with the third embodiment, the four grooves 10 (11,
12, 13, 14) extending  upward from the lower end part
8d or the side edge part 8h of the contact member body
8 20 are formed in the contact-side surface 8a
contacting with the train wire 35 of the contact
member body 8, and these four grooves 11, 12,_ 13 and
14 are inclined so that the lower  ends .1 la, 12a,
13a and 14a thereof are positioned on the rear side of
the upper ends l lb,  12b, 13b and 14b thereof with
respect to the travel direction A. Therefore, when the
vehicle 1 runs toward the travel direction A during
rainy weather, rainwater flowing in the 25 direction
opposite to the travel direction A is easily guided to
the inclined grooves 13 and  22 14. Also, even when
the upper contact surface 8c is used by turning the
current collecting  contact member 7 upside down after
the lower contact surface 8b has been worn out, in the
case where the vehicle I runs toward the travel
direction A during rainy weather, rainwater  



flowing in the direction opposite to the travel
direction A is easily guided to the inclined  5
grooves 11, 12 and 13. Thus, for the vehicle I running
in one direction on the track 30, by inclining all of
the four grooves 10 formed in the contact-side surface
8a contacting with the train wire 35  of the contact
member body 8 with respect to the travel direction A,
rainwater can be  guided downward more effectively. 10
Also, when the lower contact surface 8b that comes
into sliding contact with the  train wire 35 is worn
out into a concave shape, rainwater entering onto the
lower contact  surface 8b can be guided to the lower
end part 8d of the contact member body 8 by the
grooves 13 and 14. In addition, even when the upper
contact surface 8c is used by  turning the current
collecting contact member 7 upside down after the
lower contact 15 surface 8b has been worn out, in the
case where the upper contact surface 8c that comes
into sliding contact with the train wire 35 is worn
out into a concave shape, rainwater  entering onto the
upper contact surface 8c can be guided to the lower
end part (the upper  end part 8e before turning) of
the contact member body 8 by the grooves 11, 12 and
13.  Therefore, rainwater does not enter in between
the train wire 35 and the contact surface 8b, 20 8c of
the contact member body 8, so that the contact
surfaces 8b and 8c of the contact  member body 8 can
be prevented from being worn out rapidly. Next, a
current collecting contact member in accordance with a
fourth  embodiment of the present invention is
explained with reference to FIG 8. FIG 8 is a
perspective view of the current collecting contact
member in accordance with the fourth  25 embodiment of
the present invention. 23 In this embodiment, the same
reference numbers are applied to elements that are
the same as those explained in the above-described
first embodiment, and duplicated  



explanation thereof is omitted. Three grooves 10 (11,
12, 13) extending from the lower end part 8d of the
contact  5 member body 8 to the upper end part 8e
thereof are formed in the contact-side surface 8a
contacting with the train wire 35 of the contact
member body 8. The three grooves 11, 12  and 13 extend
in the vertical direction with respect to the lower
end part 8d of the contact  member body 8 at
predetermined intervals. As_ described above,
according to the current collecting contact member 7
in  10 accordance with the fourth embodiment, the
three grooves 11, 12 and 13 extending. from  the lower
end part 8d of the contact member body 8 to the upper
end part 8e thereof are  formed in the contact-side
surface 8a contacting with the train wire 35 of the
contact  member body 8. Therefore, during rainy
weather, rainwater adhering to the contact  member
body 8 is guided to the lower end part 8d of the
contact member body 8 by the 15 three grooves 11, 12
and 13. As a result, rainwater rarely enters in
between the train wire  35 and the contact surface of
the contact member body 8, so that the lower contact
surface  8b of the contact member body 8 can be
prevented from being worn out rapidly. In  addition,
even when the upper contact surface 8c is used by
turning the current collecting  contact member 7
upside down after the lower contact surface 8b has
been worn out, 20 during rainy weather, rainwater
adhering to the contact member body 8 is guided to the
lower end part (the upper end part 8e before turning)
of the contact member body 8 by the  three grooves 11,
12 and 13, so that rainwater rarely enters in between
the train wire 35 and  the upper contact surface 8c of
the contact member body 8. Therefore, the contact
surface 8b of the contact member body 8 can be
prevented from being worn out rapidly. 25 In addition,
since the configuration is a simple one such that the
three grooves 11,  24 12 and 13 are formed so as to
extend from the lower end part 8d of the contact
member  



body 8 to the upper end part 8e thereof, work for
forming grooves-in the contact member  body 8 is easy,
so that the work cost involved in manufacturing the
current collecting  contact member 7 is also low. 5
The above is a description of the embodiments of the
present invention.  However, the present invention is
not limited to the above-described embodiments, and
various modifications and changes can be made based on
the technical concept of the  present invention. In
the above-described embodiments, each of the grooves
formed in the current  10 collecting contact member 7
is formed into a V shape in cross section by using a
grinding  machine. However, the shape of groove is not
limited to this V shape. For example, the
cross-sectional shape of groove may be made a U shape
or a rectangular shape. In the above-described
embodiments, the grooves 10, 20 are comprised of three
or  four grooves. However, the number of grooves is
not limited to these numbers. The  15 grooves 10, 20
may be comprised of two or less or five or more
grooves. 25 CLAIMS  1. A current collecting contact
member which is arranged on the side surface of a
vehicle so as to face a train wire laid near a track
of the vehicle, and is configured so as to  collect
electric power from the train wire by means of sliding
contact with the train wire,  5 wherein a groove
extending upward from a lower end part of the contact
member body is  formed in a contact-side surface of a
contact member body. 2. The current collecting contact
member according to claim 1, wherein the groove is  10
inclined so that the lower end of the groove is
positioned on the rear side of the upper end  of the
groove with respect to the travel direction of a
vehicle. 



3. The current collecting contact member according to
claim 1 or 2, wherein the  groove is formed so that
the upper end of the groove is positioned on a contact
surface  15 which comes into sliding contact with the
train wire or under the contact surface. 4. The
current collecting contact member according to claim 1
or 3, wherein a  plurality of grooves are formed in
the contact-side surface of the contact member body,
and  at least two grooves of the plurality of grooves
are formed so that they are inclined with  20 respect
to the travel direction, and the inclination
directions are opposite to each other. 5. A current
collecting contact member which is arranged on the
side surface of a  vehicle so as to face a train wire
laid near a track of the vehicle; is configured so as
to  collect electric power from the train wire by
means of sliding contact with the train wire; 25 has a
lower contact surface and an upper contact surface,
which come into sliding contact  26 with the train
wire; and is configured so that after the lower
contact surface has been worn  out, the upper contact
surface is used by turning the current collecting
contact member  upside down, wherein a groove
extending upward from a lower end part of the contact
member body is  5 formed in a contact-side surface of
a contact member body, and also a groove extending
downward from an upper end part of the contact member
body is formed in the  contact-side surface of the
contact member body. 6. The current collecting contact
member according to claim 5, wherein the groove.  10
extending from the lower end part is inclined so that
the lower end of the groove is  positioned at the rear
side of the upper end of the groove with respect to
the travel direction,  and the groove extending from
the upper end part is inclined so that the lower end
of the  groove is positioned on the rear side of the
upper end of the groove with respect to the  travel
direction. 



15 7. The current collecting contact member according
to claim 5 or 6, wherein the  groove extending from
the lower end part is formed so that the upper end of
the groove is  positioned on the lower contact surface
which comes into sliding contact with the train  wire
or under the lower contact surface, and the groove
extending from the upper end part 20 is formed so that
the lower end of the groove is positioned on the upper
contact surface  comes into sliding contact with the
train wire or over the upper contact surface. 8. The
current collecting contact member according to claim 5
or 7, wherein a  plurality of grooves extending from
the lower end part are formed in the contact-side  25
surface of the contact member body, and also a
plurality of grooves extending from the  27 upper end
part are formed in the contact-side surface of the
contact member body; at least  two grooves of the
plurality of grooves extending from the lower end part
are formed so  that the grooves are inclined with
respect to the travel direction and the inclination
directions are opposite to each other; and at least
two grooves of the plurality of grooves 5 extending
from the upper end part are formed so that the grooves
are inclined with respect  to the travel direction and
the inclination directions are opposite to each other.
28 


