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DESCRIPTION
GUIDE RAIL TYPE VEHICLE WITH GUIDE DEVICE

Technical Field
0001}

The present invention relates to a guide rail type vehicle that runs on a predetermined
track. More particularly, it relates to a guide rail type vehicle with a guide device that cuides
the vebicle to run on a running track by bringinga guide wheel into abutment against a guide

rail of the running track.

Background Art
[0002]

Recently, a guide rail type vehicle that runs bn a track or a set route on a road surface
or the like has been proposed. The vehicle is configured to run along a guide rail on the
track by a guide device having a guide wheel (for example, see Patent Literature 1 and 2).
[0003]

Figure 17 shows one example of a guide device of a conventional guide rail type
vehicle.  As shown in Figure 17, a truck (not shown) of the vehicle includes a lateral beam
71 that extends in the vehicle width direction, and an L-shaped guide arm 72 is rotatably
mounied to a distal end portion of the lateral beam 71 via a pin 73. The L-shaped guide arm
72 1s constituted by a first link 72a extending in the vehicle width direction, and a second link
72b extending in the vehicle front and rear direction. A guide wheel supporting member 74
extending in the vehicle front and rear direction is provided at an end portion of the first link

72a, and a main guide wheel 75 and a branch gwde wheel 76 are rotatably mounted to the



guide wheel supporting member 74 via a bearing. The second link 72b of the L-shaped
guide arm 72 1s also connected to the lateral beam 71 via a guide shaft 77.
[0004]

As shown n Figure 17, a cylindrical buffer rabber 78 is arranged between the second
link 72b and the lateral beamn 71. The cylindrical buffer rubber 78 is held between rubber
seats 79.  For example, when the main guide wheel 75 receives a force indicated by an arrow
F from a guide rail (not shown), the L-shaped guide arm 72 rotates in the direction of an
arrow X around the pin 73. At this point, the guide shaft 77 moves in the direction of an
arrow Y, so that the buffer rubber 78 is compressed. A load applied to the lateral beam 71
when the main guide wheel 75 is in contact with the guide rail is thereby absorbed.

[0005]

Figure 18 shows another example of a guide device of a conventional guide rail type
vehicle. As shown in Figure 18, a reciprocation rod 82 extending outward in the vehicle
width direction is mounted to an end portion 81a in the vehicle width direction of a guide arm
81 via a guide tube 83. A guide wheel bracket 84 is mounted to a distal end portion 82a of
the reciprocation rod 82, and a guide whee! 85 is rotatably mounted to the guide wheel |
bracket 84.

[0006]

As shown in Figure 18, a guide portion 86 is also provided around the guide arm 81 at
the distal end portion 81a of the guide arm 81. Guide rods 87 connected to the guide wheel
bracket 84 are arranged within the guide portion 86. A buffer spring 88 1s arranged around
the guide rod 87.  Accordingly, when the guide wheel 85 is in contact with a guide rail (not
shown), the reciprocation rod 82 slides inward in the vehicle width direction along with the
guide wheel bracket 84. At this point, the buffer spring 88 arranged around the guide rod 87

is compressed, thereby absorbing a load applied to the guide arm 81.



[0007].

Figure 19 shows yet another exampie of a guide device of a conventional guide rail
type vehicle. As shown in Figure 19, a truck (not shown) of the guide rail type vehicle
includes a rectangular guide frame 91, and the guide frame 91 includes guide lateral beams 92
that extend in the vehicle width direction. Guide wheels 93 are rotatably mounted to both
end portions of the vehicle width direction of the gnide lateral beam 92.  In the conventional
example, the guide lateral beam 92 and the gumde frame 91 are connected to each other by two
links via a buffer rod 94. With the configuration, a load transmitted to the guide frame 91

from the guide lateral beam 92 when the guide wheel 93 1s in contact with a guide raif 95 is

absorbed by the buffer rod 94.

Citation List

Patent Literature

[0008]

Patent Literature 1: Japanese Patent No. 3688461

Patent Literature 2: Japanese Patent Laid-Open No. 61-163054

Summary of Invention
Technical Problem

[0009]

In the above conventional example in Figure 17, the load transmitted to the guide shaft
77 when the main guide wheel 75 is in contact with the guide rail is absorbed by the
compression of the buffer rubber 78. However, the load is absorbed in the compression

direction of the buffer rubber 78, which 1s a direction having higher rubber nigidity. Thus,
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there is a problem that the load transmitted fo the guide shaft 77 cannot be sufficiently
absorbed.

Furthermore, in the conventional example in Figure 17, the guide wheel supporting
member 74 is formed integrally with the L-shaped guide arm 72.  Thus, the load applied to
the guide wheel supporting member 74 is directly transmitted to the L-shaped gmde arm 72
without being mitigated. That is, the conventional example 1o Figure 17 has a problem that
there is no structure to absorb the load between the guide wheel supporting member 74 and
the L-shaped guide arm 72.

[0010]

Also, in the above conventional example in Figure 18, the reciprocation rod 82 and the
guide rod 87 are held on one end. Thus, the reciprocation rod 82 and the guide rod 87
cannot fulfill their functions unless the sizes of the reciprocation rod 82 and the guide rod 87
are increased to improve the rigidity. Therefore, there is a problem that the guide device on
the vehicle side increases in weight.
[0011]

Furthermore, in the above conventional example in Figure 19, the guide lateral beam
92 itself to which the load from the guide wheel 93 is transmitted has a large mass, and
therefore has a high inertia from the weight. Thus, the buffer rod 94 itself that buffers the
load applied to the guide frame 91 needs to be increased in size. Accordingly, there is a
problem that the guide device on the vehicle side increases in weight.
f0012]

The present invention has been made in view of such circumstances, and it is an object
of the present invention to provide a guide rail type vehicle that can more absorb a load fFom
a guide wheel as compared to the conventional cases while reducing the weight of a guide

device on the vehicle side.



Solutions to Problems
[0013]

To solve the problems in the conventional art, the present invention is a guide rail type
vehicle with a guide device including a guide rail provided on both sides of a running track,
and a guide wheel mounted to a guide frame on the vehicle side, the guide wheel roiling in
contact with the guide rail to guide the vehicle, in which the guide wheel inclhudes a main
guide wheel that rolls in contact with a main guide rail of the guide rail provided along the
running track and a branch guide wheel that rolls in contact with a branch guide rail of the
guide rail provided at a branch position of the running track. the guide frame includes a guide
arm that extends in a vehicle width direction and a gmde link mounted to an end portion in the
vehicle width direction of the guide arm, the guide arm and the guide link are rotatably
connected to each other via a first rotational shaft, the guide link includes a second rotational
shaft in which the main guide wheel and the branch guide wheel are rotatably mounted to
both ends, a buffer mechanism 1s provided between the guide arm and the guide Iink, and
when the guide link rotates around the first rotational shaft with the guide wheel contacting
with the guide rail, the buffer mechanism suppresses rotation of the guide link.

[0014]

Also, according to another aspect of the present invention, the buffer mechantsm is
arranged on an opposite side across the first rotational shaft from the guide wheel, and the
buffer mechanism is an elastic member.

[0015]
Also, according to another aspect of the present invention, the elastic member is

arranged so as to be parallel to the first rotational shaft such that both ends thereof are
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mounted to the guide arm and the guide link, and the elastic member receives in a shear
direction a load applied when the guide link rotates around the first rotational shaft.
[0016] |

Also, according fo another aspect of the present invention, the buffer mechanism is
arranged on an opposite side across the first rotational shaft from the guide wheel, the buffer
mechanism includes a shaft member arranged between the guide arm and the guide link so as
to be parallel to the first rotational shaft, a cylindrical receiving member arranged so as to
surround the shaft member, and a cylindrical elastic member arranged between the shaft
member and the cylindrical receiving member, and a plurality of slits are formed in the
cylindrical elastic member in a direction planarly perpendicular to a direction of a load
| applied to the guide wheel, and are arranged symmetrically with respect to the shaft member.
[0017]

Also, according to another aspect of the present invention, the guide arm includes a
guide wheel recetver at an end portion on an outer side of the vehicle width direction, the
guide link is rotatably mounted to the guide wheel receiver via the first rotational shaft, the
buffer mechanism is arranged on an opposite side across the first rotational shaft from the
guide wheel, and the buffer mechanism is a buffer spring that connects between an end
portion of the guide link on the first rotational shaft side and the guide frame.

[0018]

Also, according to another aspect of the present invention, the guide hnk and the buffer
spring are axially coupled to each other via an elastic bush or a spherical bush, and the guide
frame and the buffer spring are axially coupled to each other via an elastic bush or a spherical
buskh.

[0019]
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Also, according to another aspect of the present invention, the buffer mechanism
includes a connection member that connects between an end portion of the guide link on an
opposite side across the guide wheel from the first rotational shaft and the guide frame, and an
elastic member arranged between the connection member and the guide frame.

[0020]

Also, according to another aspect of the present invention, the elastic member is
arranged so as o be paralliel to the first rotational shaft such that both ends thereof are
mounted to the connection member and the gunde frame, and the elastic member receives in a
shear direction a load applied when the guide link rotates around the first rotational shaft.
{0021]

Also, according to another aspect of the present invention, the buffer mechanism
includes a connection member that connects between an end portion of the guide link on an
opposite side across the guide wheel from the first rotational shaft and the guide frame, a shaft
member arranged between the connection member and the guide frame so as to be parallel to
the first rotational shaft, a cylindrical receiving member arranged so as to surround the shaft
member, and a cylindrical elastic member arranged between the shaft member and the
cylindrical receiving member, and a plurality of slits are formed in the cvlindrical elastic
member in a direction planarly perpendicular to a direction of a load applied to the guide
wheel, and are arranged symmetrically with respect to the shaft member.

[0022]

Also, according to another aspect of the present invention, a plurality of grooves
extending in a vertical direction are formed parallel to each other in the vehicle width
direction in an outer surface of the end portion of the guide link on the connection member
side, a plurality of groove receiving portions extending in the vertical direction are formed

paralle] to each other in the vehicle width direction in an outer surface of an end portion of the
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connection member on the guide link side, and the gmide hnk and the connection member are
connected to each other with the grooves and the groove receiving portions being engaged

with each other.

[0023]

Also, according to another aspect of the present invention, the buffer mechanism 1s
arranged on an opposite side across the guide wheel from the first rotational shaft, the buffer
mechanism is a plate-like elastic member that connects between an end portion of the guide
link on an opposite side from an end portion on the first rotational shaft side and the guide
frame, and the plate-like elastic member is formed in a crank shape from the guide hnk to the
guide frame, and is arranged such that a width direction thereof is aligned with a vertical
direction.

[0024]

Also, according to another aspect of the present invention, a plurality of grooves
extending in the vertical direction are formed paraliel to each other in the vehicle width
direction in an outer surface of the end portion of the guide link on the elastic member side, a
plurality of groove receiving portions extending in the vertical direction are formed paralilel to
each other in the vehicle width direction in an outer surface of an end portion of the plate-like
elastic member on the guide link side, and the guide link and the plate-like elastic member are
connected to each other with the grooves and the groove receiving portions being engaged

with each other.

Advantageous Effects of Invention
[0025]
The guide rail type vehicle according to the present invention has the guide device

including a guide rail provided on both sides of a running track, and a guide wheel mounted to
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a guide frame on the vehicle side, the guide wheel rolling in contact with the guide rail to
guide the vehicle. In the guide rail type vehicle, the guide wheel includes 2 main guide
wheel that rolls in contact with a main guide rail of the guide rail provided along the running
track and a branch guide wheel that rolls in contact with a branch guide rail of the guide rail
provided at a branch position of the running track, the guide frame includes a guide arm that
extends in a vehicle width direction and a guide link mounted to an end portion in the vehicle
width direction of the guide arm, the guide arm and the guide link are rotatably connected to
each other via a first rotational shaft, the guide link includes a second rotational shaft in which
the main guide wheel and the branch guide wheel are rotatably mounted to both ends, a buffer
mechanism is provided between the guide arm and the guide link, and when the guide link
rotates around the first rotational shaft with the guide wheel contacting with the guide rail, the
buffer mechanism suppresses rotation of the guide link.

With this configuration, the guide arm and the guide link are separated from each other,
and the buffer mechanism is provided between the guide arm and the guide link unlike in the
conveptional cases. Thus, a load from the guide wheel can be absorbed between the guide
arm and the guide link, so that a load or a vibration transmitted to the guide frame can be
further mitigated.  As a result, the vehicle gives a passenger a more comfortable ride than
that in the conventional cases. Moreover, since the load or the vibration on a truck of the
vehicle can be mitigated, each component of the truck is less worn or damaged, so that less
maintenance work is required on the vehicle.

Furthermore, due to the simpie structure that the guide arm and the guide link are
separated from each other and the buffer mechanism is provided therebetween, the weight of
the guide device on the vehicle side can be reduced.  Accordingly, there is a less adverse

effect of inertia from the weight of the guide device on the vehicle side, and the movement of
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each component of the guide device such as the rotation is smoothly performed, so that the
load absorption effect of the buffer mechanism can be further improved.
[0026]

Also, in the guide rail type vehicle according to the present invention, the buffer
mechanism is arranged on an opposite side across the first rotational shaft from the guide
wheel, and the buffer mechanism is an elastic member. Thus, when the guide link rotates
around the first rotational shaft with the guide wheel contacting with the guide ail, the elastic
member 1s elastically deformed, to thereby suppress the rotation of the guide link.  Also, due
to the simple structure that the elastic member is provided between the guide arm and the
guide link, the weight of the guide device on the vehicle side can be further reduced.

[6027]

Also, in the guide rail type vehicle according to the present invention, the elastic
member 15 arranged so as to be parallel to the first rotational shaft such that both ends thereof
are mounted to the ginide arm and the guide link, and the elastic member receives in a shear
direction a foad applied when the guide link rotate§ around the first rotational shaft. Thus,
when the guide link rotates around the first rotational shaft with the guide wheel contacting
with the guide rail, the elastic member is shear-deformed, to thereby suppress the rotation of
the guide link.  In particular, while the load is absorbed in the compression direction of the
elastic member in the conventional case, the load is received in the shear direction 1n which
the elastic member is more flexibly deformed in the above configuration. Thus, the load
from the guide wheel can be more absorbed as compared to the conventional case.

(0028}

Also, in the guide rail type vehicle according to the present invention, the buffer

mechanism is arranged on an opposite side across the first rotational shaft from the guide

wheel, the buffer mechanism includes a shaft member arranged between the guide arm and
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the guide link so as to be paraliel to the first rotational shaft, a cylindrical receiving member
arranged so as to surround the shaft member, and a cylindrical elastic member arranged
between the shaft member and the cylindrical receiving member, and a plurality of slits are
formed in the cylindrical elastic member in a direction planarly perpendicular to a direction of
a load applied to the gnide wheel, and are arranged syrmetrically with respect to the shaft
member. Thus, when the guide link rotates around the first rotational shaft with the guide
wheel contacting with the guide rail, the shaft member is displaced toward the slit, to thereby
shear-deform the cylindrical elastic member. While the load is absorbed in the compression
direction of the elastic member in the conventional case, the load is received in the shear
direction in which the elastic member is more flexibly deformed in the present invention.
Thus, the load from the guide wheel can be more absorbed as compared to the conventional
£ase.

Also, when the shatt member is displaced within the cylindrical receiving member, the
nigidity of the cylindrical elastic member is increased at a point in which the slit is squashed,
so that the displacement of the shaft member is restricted.  Accordingly, with the
configuration, the excessive rotation of the guide link can be restricted without separately
providing a stopper.

[06029]

Also, in the guide rail type vehicle according to the present invention, the guide arm
includes a guide wheel receiver at an end portion on an outer side of the vehicle width
direction, the guide link is rotatably mounted to the guide wheel receiver via the firs
rotational shaft, the buffer mechanism is arranged on an opposite side across the first
rotational shaft from the guide wheel, and the buffer mechanism is a buffer spring that
connects between an end portion of the guide link on the first rotational shaft side and the

guide frame. Thus, the rotation of the guide link can be suppressed by the elastic force of
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the buffer spring in the compression or tension direction when the gnide link rotates around
the first rotational shaft with the guide wheel contacting with the guide rail.
[0030]

Also, i the guide rail type vehicle according to the present invention, the guide link
and the buffer spring are axially coupled to each other via an elastic bush, and the guide frame
and the buffer spring are axially coupled to each other via an elastic bush. Thus, since the
buffer spring can also absorb the Joad at both ends, ﬂ;e load from the guide wheel can be
further absorbed.

[0031]

Also, in the guide rail type vehicle according to the present invention, the buffer
mechanism includes a connection member that connects between an end portion of the guide
link on an opposite side across the guide wheel from the first rotational shaft and the guide
frame, and an elastic member arranged between the connection member and the guide frame.
Thus, when the guide link rotates around the first rotational shaft with the guide wheel
contacting with the guide rail, the elastic member is elastically deformed, to thereby suppress
the rotation of the guide link. Moreover, the guide wheel is supported on both ends by the
guide arm and the connection member. Thus, when the guide link rotates around the first
rotational shaft with the guide wheel contacting with the guide rail, the load is not
concentrated around the first rotational shaft, and uneven wear on a bush or the like
supporting the first rotational shaft can be further reduced.  Accordingly, less maintenance
work 1$ required on the vehicle,

[0032]

Also, in the guide rail type vehicle according to the present invention, the elastic

member 1s arranged so as to be paralle] to the first rotational shaft such that both ends thereof

are mounted to the connection member and the guide frame, and the elastic member receives



- 13-

mn a shear direction a load applied when the guide link rotates around the first rotational shaft.
Thus, when the guide link rotates around the first rotational shaft with the guide wheel
contacting with the guide rail, the elastic member is shear-deformed, to thereby suppress the
rotation of the guide link.  In particular, while the load is absorbed in the compression
direction of the elastic member in the conventional case, the load is received in the shear
direction in which the clastic member is more flexibly deformed in the above configuration.
Thus, the load from the guide wheel can be more absorbed as compared to the conventional
case. |

{0033]

Also, in the guide rail type vehicle according to the present invention, the buffer
mechanism includes a connection member that connects between an end portion of the guide
kink on an opposite side across the guide wheel from the first rotational shaft and the guide
frame, a shaft member arranged between the connection member and the guide frame so as to
be parallel to the first rotational shaft, a cylindrical receiving member arranged so as to
surround the shaft member, and a cylindrical elastic member arranged between the shaft
member and the cylindrical receiving member, and a plurality of slits are formed in the
cylindrical elastic member in a direction planarly perpendicular to a direction of a load
applied to the guide wheel, and are arranged symmetrically with respect to the shaft member.
Thus, when the guide link rotates around the first rotational shaft with the guide wheel
contacting with the guide rail, the shaft member is displaced toward the slit, to thereby
shear-deform the cylindrical elastic member. While the load is absorbed in the compression
direction _of the elastic member in the conventional case, the load is received in the shear
direction in which the elastic member is more flexibly deformed in the present invention.
Thus, the load from the guide wheel can be more absorbed as compared to the conventional

case. Also, when the shaft member is displaced within the cylindrical receiving member, the
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ngidity of the cylindrical elastic member is increased at a point in which the slit is squashed,
so that the displacement of the shaft member 1s restricted.  Accordingly, with the
configuration, the excessive rotation of the guide link can be restricted without separately
providing a stopper.

Moreover, the guide wheel is supported on both ends by the guide arm and the
connection member.  Thus, when the guide link rotates around the first rotational shaft with
the guide wheel contacting with the guide rail, the load is not concentrated around the first
rotational shaft, and uneven wear on the bush or the like supporting the first rotational shaft
can be further reduced. Accordingly, less maintenance work is required on the vehicle.
[06034]

Also, in the guide rail type vehicle according to the present invention, a plurality of
grooves extending in a vertical direction are formed parallel to each other in the vehicle width
direction in an outer surface of the end portion of the guide link on the connection member
side, a plurality of groove receiving portions extending in the vertical direction are formed
parallel to each other in the vehicle width direction in an outer surface of an end portion of the
connection member on the guide link side, and the guide link and the connection member are
connected to each other with the grooves and the groove receiving portions being engaged
with each other. Thus, the engagement position between the groove and the groove
receiving portion can be adjusted in the vehicle width direction, and the outer width of the
guide wheel can be thereby adjusted. Moreover, the outer width of the guide wheel can be
adiusted only by shifting the engagement position between the groove and the groove
receiving portion one by one.  Therefore, the outer width of the guide wheel can be adjusted

on a fipe scale and in a simple manner.
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Also, since the outer width of the guide wheel can be adjusted, the respective
components of the guide device can be manufactured at Jower processing accuracy. Asa
result, the cost of manufacturing the vehicle can be reduced.

[0035]

Also, in the guide rail type vehicle according to the present invention, the buffer
mechanism is arranged on an opposite side across the guide wheel from the first rotational
shaft, the buffer mechanism is a plate-like elastic member that connects between an end
portion of the guide link on an opposite side from an end portion on the first rotational shaft
sidé and the guide frame, and the plate-like elastic member is formed in a crank shape from
the guide Iink to the guide frame, and is arranged such that a width direction thereof is aligned
with a vertical direction.  Thus, the rotation of the guide link can be suppressed by the
flexibility of the plate-like elastic member when the guide link rotates around the first
rotational shaft with the guide wheel contacting with the guide rail.

Moreover, the guide wheel is supported on both ends by the guide arm and the
plate-like elastic member. Thus, when the guide link rotates around the first rotational shaft
with the guide wheel contacting with the guide rail, the load is not concentrated around the
first rotational shaft, and uneven wear on the bush or the like supporting the first rotational
shaft can be further reduced. Accordingly, less maintenance work is required on the vehicle.

Also, the plate-like elastic member is a member which is not worm nor changed with

time. Thus, the plate-like elastic member is replaced less frequently as compared to another

componexnt on which wear could occnr.  Accordingly, less maintenance work is required on
the vehicle.
[0036]

Also, in the guide rail type vehicle according to the present invention, a plurality of

grooves extending in the vertical direction are formed parallel to each other in the vehicle
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width direction in an outer surface of the end portion of the guide link on the elastic member
side, a plurality of groove receiving portions extending in the vertical direction are formed
parallel to each other in the vehicle width direction n an outer surface of an end portion of the
plate-like elastic member on the guide link side, and the guide link and the plate-like elastic
member are connected to cach other with the grooves and the groove receiving portions being
engaged with each other.  Thus, the engagement position between the groove and the groove
receiving portion can be adjusted in the vehicle width direction, and the outer width of the
guide wheel can be thereby adjusted. Moreover, the outer width of the guide wheel can be
adjusted only by shifting the engagement position between the groove and the groove
receiving portion one by one.  Therefore, the outer width of the guide wheel can be adjusted
on a fine scale and in a simple manner.

Also, since the outer width of the guide wheel can be adjusted, the respective
components of the guide device can be manufactured at lower processing accuracy. Asa
result, the cost of manufacturing the vehicle can be reduced.

Brief Description of Drawings
[0037]

Figure 1 is a plan view of a truck of a guide rail type vehicle according to a first
embodiment of the present invention.

Figure 2 is a plan view of a guide device of the guide rail type vehicle according to the
first embodiment of the present invention.

Figure 3 is a sectional view taken along a line A-A in Figure 2.

Figure 4 15 a plan view of a guide device of a guide rail type vehicle according to a
second embodiment of the present invention.

Figure 5 is a sectional view taken along a line A-A in Figure 4.

Figure 6 15 a sectional view taken along 2 line B-B in Figure 4.
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F iguré 7 15 a plan view of a guide device of a guide rail type vehicle according to a
third embodiment of the present invention.

Figure 8 is a sectional view taken along a line A-A in Figure 7.

Figure 9 15 a sectional view taken along a line B-B in Figure 7.

Figure 10 is a plan view of a guide device of a guide rail type vehicle according to a
fourth embodiment of the present invention.

Figure 11 is a sectional view taken along a line A-A in Figure 10.

Figure 12 is a sectional view taken along a line B-B in Figure 10.

Figure 13 is a plan view of a guide device of a guide rail type vehicle according to a
fifth embodiment of the present invention.

Figure 14 is a sectional view taken along a line A-A in Figure 13.

Figure 15 is a plan view of a guide device of a guide rail type vehicle according to a
sixth ernbodiment of the present invention.

Figure 16 is a view of a plate-like elastic member in Figure 15 as viewed from the
lateral side.

Figure 17 is a view iilustrating an example of a guide device of a conventional guide
rail type vehicle.

Figure 18 is a view illustrating another example of a guide device of a conventional
guide rail type vehicle.

Figure 19 1s a view illustrating yet another example of a guide device of a conventional

guide rail type vehicle.

Description of Embodiments
[0038]

First Embodiment
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In the following, a guide rail type vehicle according to a first embodiment of the
present invention will be described with reference to the drawings. Figure 1 is a plan view
of a truck of the guide rail type vehicle according to the first embodiment of the present
invention. Figure 2 is a plan view of a guide device of the guide rail type vehicle according
to the first embodiment of the present invention. Also, Figure 3 1s a sectiopal view taken
along a line A-A 1n Figure 2.

[0039]

As shown in Figure 1, the guide rail type vehicle according to the first embodiment
inchudes a truck 1 at each of front and rear portions (the rear portion is not shown) in the
vehicle front and rear direction, and runs on a predetermined running track 2.

[0040]

As shown in Figure 1, the guide device of the vehicle according to the first
embodiment includes guide rails 3 respectively provided along the running track 2 as a
vehicle route on both the right and left sides thereof, and guide wheels 5 mounted to a guide
frame 4 of the truck 1. Therefore, the guide wheels 5 constituting the guide device roll in
contact with the guide rails 3, so that the vehicle rurs while being guided along the running
track 2.

[0041]

- Two types of rails, a main guide rail 31 and a brapch guide rail 32 provided in
association with each other on the running track 2 constitute the guide rail 3. The main
guide rail 31 is formed of H-shaped steel having rigidity, for example, and provided on bot
the right and left sides on the track surface of the running track 2. Also, the branch guide
rail 32 is provided at a branch position that is located in a portion of the running track 2 to
guide the vehicle to another running track, and erected on the track surface below and inward

from the main guide rail 31.
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[0042]

Also, the guide wheel 5 is constituted by a main guide wheel 51 and a branch guide
wheel 52.  When the vehicle runs on jthe running track 2, the main guide wheel 51 isin
contact with the main guide rail 31, and the branch guide wheel 52 is in contact with the
branch guide rail 32.

[0043]

As shown in Figure 1, the truck 1 of the vehicle includes an axle 6 extending in the
vehicle width direction, and a pair of running wheels 7 are mounted to both end portions in
the vehicle width direction of the axle 6 in a steerable manner. Also, the guide frame 4 of
the truck 1 is constituted by two longitudinal beams § extending in the vehicle front and rear
direction, and two lateral beams 9 connecting the longitudinal beams 8 at both end portions of
the vehicle front and rear direction. The lateral beam 9 includes guide arms 10 extending in
the vehicle width direction provided at both end portions of the vehicle width direction of the
lateral beam 9.  In addition, as shown in Figure 2, a guide wheel receiver 11 is also provided
at an end portion on the outer side of the vehicle width direction of the guide arm 10.

[0044]

As shown in Figures 2 and 3, a guide link 12 extending in the vehicle front and rear
direction is mounted to the guide wheel receiver 11.  One end 12a of the guide link 12 and
the guide wheel receiver 11 are rotatably connected to each other via a first rotational shaft 13
while sandwiching a flange 14 of the rotational shaft 13 therebetween.

[0045]

Also, as shown in Figure 3, the first rotational shaft 13 supports the guide link 12 via a
bush 12¢.  The first rotational shaft 13 is mounted to the guide wheel receiver 11 by
fastening members 15 such as bolis via washers. Meanwhile, a second rotational shaft 16 is

rotatably mounted to the other end 12b of the guide link 12, and the main guide wheel 51 and
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the branch guide wheel 52 are rotatably mounted to both upper and lower end portions of the
second rotational shaft 16.
[0046]

As shown in Figure 3, in the first embodiment, a first support portion 17 is provided at
the guide wheel receiver 11 so as fo extend in the opposite direction across the first rotational
shaft 13 from the guide wheel 5. Meanwhile, a second support portion 18 is provided at the
guide link 12 so as to extend in the same direction as the first support portion 17.  The first
support portion 17 of the guide wheel receiver 11 and the second support portion 18 of the
guide link 12 are arranged so as to be paraliel to each other.

[6047]

As shown in Figure 3, a buffer mechanism 19 is provided between the first support
portion 17 of the guide wheel receiver 11 and the second support portion 18 of the guide link
12. The buffer mechanism 19 is arranged between the first support portion 17 and the
second support portion 18 via upper and lower seat plates 20 so as to be parallel to the first
rotational shaft 13.

[0048]

As shown In Figure 3, the buffer mechanism 19 includes a plurality of rectangular
buffer rubbers 21 and a plurality of rectangular metal plates 22.  The buffer rubbers 21 and
the metal plates 22 are alternately Iéyered with their planar portions being horizontally
arranged. The buffer rubbers 21 and the metal plates 22 are fixed to each other with an
adhesive. With this configuration, the buffer rubbers 21 of the buffer mechanism 19 receive
in the shear direction a load applied between the first support portion 17 and the second

support portion 18 when the guide link 12 rotates around the first rotational shaft 13.

[0049]
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As shown in Figures 2 and 3, a stopper 23 is also provided at the guide wheel receiver
11 so as to project in the same direction as the first support portion 17. Meanwhile, a pair of
stopper receivers 24 are provided on the seat plate 20 on the second support portion 18 side of
the guide link 12 so as to be arranged with a gap from the stopper 23 in the vehicle width
direction.

[0050]

Next, a method of determining the size of the buffer mechanism 19 will be described.

Figure 2 shows a position in which the running track 2 is curved toward an upper
portion in the drawing. In Figure 2, the main guide rail 31 erected on the outer side of the
curve is shown to be translated, and the branch guide rail 32 erected on the inner side of the
curve is shown to be translated. The main guide rail 31 and the branch guide rail 32 are
shown for explaining the method of determining the size of the buffer mechanism 19. In the
embodiment, the size of the buffer mechanism 19 needs to be determined such that the buffer
mechanism 19 is fitted between the main guide ra1l 31 and the branch guide rail 32 so as not
{0 contact with the main guide rail 31 and the branch guide rail 32 in the curve.

[0051]

With the above configuration, in the first embodiment, when the main guide wheel 51
receives a force from outside of the vehicle width direction upon contacting with the main
guide rail 31, the guide link 12 rotates in the direction of an arrow X around the first
rotational shaft 13. At this point, the buffer rubbers 21 of the buffer mechanism 19 are
shear-deformed, to thereby suppress the rotation of the guide link 12,

Meanwhile, when the branch guide wheel 52 receives a force from inside of the
vehicle width direction upon contacting with the branch guide rail 32, the guide link 12

rotates in the direction of an arrow Y around the first rotational shaft 13, At this point, the
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buffer rubbers 21 of the buffer mechanism 19 are similarly shear-deformed., to thereby
suppress the rotation of the guide link 12.

[0052]
Also, im the first embodiment, when the guide link 12 rotates in the directions of the

arrows X and Y around the first rotational shaft 13, the stopper 23 of the guide wheel receiver
11 is brought into contact with the stopper receivers 24, to thereby restrict the rotational range
of the guide link 12.

[0053]

"The guide rail type vehicle according to the first embodiment is the vehicle with the
guide device imcluding the guide rail 3 provided on both sides of the running track, and the
guide wheel 5 mounied to the guide frame 4 on the truck 1 side of the vehicle, the guide
wheel 5 rolling m contact with the guide rail 3 to guide the vehicle, in which the guide wheel
5 includes the main guide wheel 51 that rolls in contact with the main guide rail 31 of the
guide rail provided along the running track 2 and the branch guide wheel 52 that rolls in
contact with the branch guide rail 32 of the guide rail 3 provided at the branch position of the
running track 2, the guide frame 4 includes the guide arm 10 that extends in the vehicle width
direction and the guide link 12 provided at the guide wheel receiver 11 on both sides of the
vehicle width direction of the guide arm 10, the guide wheel receiver 11 and the guide link 12
are rotatably connected to each other via the first rotational shaft 13, the guide link 12
inchudes the second rotatiopal shaft 16 in which the main guide wheel 51 and the branch guide
wheel 52 are rotatably mounted to both ends of the second rotational shaft 16, the buffer
mechanism 19 is provided between the gumide wheel receiver 11 and the guide link 12, and
when the guide link 12 rotates around the first rotational shaft 13 with the guide wheel 5
contacting with the guide rail 3, the buffer mechanism 19 1s configured to suppress the

rotation of the guide Hink 12,
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With this configuration, the guide arm 10 and the guide link 12 are separated from
each other, and the buffer mechanism 19 is provided between the guide arm 10 and the guide
Link 12 unlike in the conventional cases. Thus, a load from the guide wheel 5 can be
absorbed between the guide arm 10 and the guide link 12, so that a load or a vibration
transmitted to the guide frame 4 can be further mitigated. As a result, the vehicle gives a
passenger a more comfortable ride than that in the conventional cases. In addition, since the
load or the vibration on the truck 1 of the vehicle can be mitigated, each component of the
truck 1 is less worn or damaged, so that less maintenance work is required on the vehicle.

Furthermore, due to the simple structure that the guide arm 10 and the guide link 12
are separated from each other and the buffer mechanism 19 is provided therebetween, the
weight of the guide device on the vehicle side can be reduced.  Accordingly, there is a less
adverse effect of inertia from the weight of the guide device on the vehicle side, and the
movement of each component of the guide device such as the rotation is smoothly performed,
so that the Joad absorption effect of the buffer mechanism 19 can be further improved.

[6054]

Also, in the the first embodiment, the buffer mechanism 19 incindes the plurality of
rectangular buffer rubbers 21 and the plurality of rectangular metal plates 22, and the buffer
rubbers 21 of the buffer mechanism 19 receive in the shear direction the load applied between
the first support portion 17 and the second support portion 18 when the guide hink 12 rotates
around the first rotational shaft 13. Thus, when the guide link 12 rotates around the first
rotational shaft 13 with the guide wheel 5 contacting with the guide rail 3, the buffer rubbers
21 are shear-deformed, to thereby suppress the rotation of the guide link 12. In particular,
while the load is absorbed in the compression direction of the elastic member in the

conventional case, the above embodiment 1s configured such that the load is received in the



- 24 .

shear direction in which the buffer rubbers 21 are more flexibly deformed. Therefore, the
load from the guide wheel 5 can be more absorbed as compared to the conventional case.
[0055] |

Also, in the first embodiment, the stopper 23 is provided at the guide wheel receiver 11
so as to project in the same direction as the first support portion 17, and the pair of stopper
receivers 24 are provided on the seat plate 20 on the second support portion 18 side of the
guide Ik 12 so as to be arranged with the gap from the stopper 23 in the vehicle width
&irection. Thus, when the ginde link 12 rotates in the directions of the arrows X and Y
around the first rotational shaft 13, the stopper 23 of the guide wheel receiver 11 is brought
into contact with the stopper receivers 24, to thereby restrict the rotational range of the guide
link 12.
10056]

Second Embodiment

In the following, a guide rail type vehicle according to a second embodiment of the
present invention will be described by reference to the drawings. Figure 4 is a plan view of
a guide device of the guide rail type vehicle according to the second embodiment of the
present invention. Figure 5 is a sectional view taken along a line A-A in Figure 4. Figure 6
1$ a sectional view taken along a line B-B in Figure 4. The same portions as those described

in the aforementioned embodiment are assigned the same reference numerals to omit repeated

description.

[0057]

As shown in Figures 4 and 5, in the second embodiment, the buffer mechanism 19
inciudes a shaft member 25 arranged between the first support portion 17 of the guide wheel
receiver 11 and the second support portion 18 of the guide link 12 so as to be parallel to the

first rotational shaft 13, a cylindrical receiving member 26 arranged so as to surround the
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shaft member 25, and a cylindrical buffer rubber 27 arranged between the shaft member 25
and the cylindrical receiving member 26.
[6058]

As shown in Figures 5 and 6, the shaft member 25 is fixed to the second support
portion 18 of the guide link 12 by fastening members 28 such as bolts. Meanwhile, the
cylindrical receiving member 26 is mounted to the first support portion 17 of the guide wheel
receiver 11, and the cylindrical buffer rubber 27 is arranged between the shaft member 25 and

the cylindrical receiving member 26 at the first support portion 17 of the guide wheel receiver

11.

[0059]

Also, as shown in Figure 4, a plurality of slits 29 are formed in the cylindrical buffer
rubber 27 in the direction planarly perpendicular to the direction of the load applied to the
guide wheel 5. The plurality of slits 29 are formed symmetrically with respect to the shaft
member 25. That is, the cylindrical buffer rubber 27 of the buffer mechantsm 19 can be
elastically deformed within the cylindrical receiving member 26 by providing the slits 29.
With the configuration, the cylindrical buffer rubber 27 of the buffer mechanism 19 1s
elastically deformed to absorb the load applied to the shaft member 25 when the guide link 12
rotates around the first rotational shaft 13.

[0060]

Accordingly, in the second embodiment, whe;z the main guide wheel 51 receives the
force from outside of the vehicle width direction upon contacting with the main guide rail 31,
the guide link 12 rotates in the direction of the arrow X around the first rotational shaft 13.
At this point, the cylindrical buffer rubber 27 of the buffer mechanism 19 is shear-deformed,

to thereby suppress the rotation of the guide fink 12.
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Meanwhile, when the branch guide wheel 52 receives the force from inside of the
vehicle width direction upon contacting with the branch guide rail 32, the guide link 12
rotates in the direction of the arrow Y a_round the first rotational shaft 13. At this point, the
cylindrical buffer rubber 27 of the buffer mechanism 19 is similarly shear-deformed, to
thereby suppress the rotation of the gumde hink 12.

[0061]

in the second embodiment, the buffer mechamsm 19 includes the shaft member 25
arranged between the first support portion 17 of the guide wheel receiver 11 and the second
support portion 18 of the guide link 12 so as to be parallel to the first rotational shaft 13, the
cylindrical receiving member 26 arranged so as to surround the shaft member 25, and the
cylindrical buffer rubber 27 arranged between the shaft member 25 and the cylindrical
receiving member 26.  The plurality of slits 29 are formed in the cylindrical buffer rubber 27
in the direction plaparly perpendicular to the direction of the load applied to the guide wheel 5,
and are arranged symmetrically with respect to the shaft member 25. Thus, when the guide
fink 12 rotates around the first rotational shaft 13 with the guide wheel 5 contacting with the
guide rail 3, the shaft member 25 is displaced toward the slit 29, to thereby shear-deform the
cylindrical buifer rubber 27. While the load is absorbed in the compression direction of the
elastic member in the conventional case, the above embodiment is configured such that the
load is received in the shear direction in which the elastic member is more flexibly deformed.
Thus, the load from the guide wheel 5 can be more absorbed as compared to the conventional
case.

Also, when the shaft member 25 is displaced within the cylindrical receiving member
26, the rigidity of the cylindrical buffer rubber 27 1s increased at a point in which the slit 29 is

squashed, so that the displacement of the shaft member 25 is restricted.  Accordingly, with
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the configuration, the excessive rotation of the gunide link 12 can be restricted without
separately providing a stopper.
[0062]
Third Embodiment

In the following, a guide rail type vehicle according to a third embodiment of the
present invention will be described by reference fo the drawings.  Figure 7 is a plan view of
a guide device of the guide rail type vehicle according to the third embodiment of the present
mvention. Figure 8 is a sectional view taken along a line A-A in Figure 7. Figure Gisa
sectional view taken along a line B-B in Figure 7. The same portions as those described in
the aforementioned embodiments are assigned the same reference numerals to omit repeates
description.

[0063]

As shown in Figure 7, in the third embodiment, the buffer mechanisn 19 is arranged
on the opposite side across the first rotational shaft 13 from the guide wheel 5.

As shown in Figures 7 and 9, a buffer mechanism receiving portion 30 is provided at
the lateral beam 9 so as to extend in the same direction as the second support portion 18 of the
guide link 12. The buffer mechanism receiving portion 30 includes an upper plate-like
member 33 and a lower plate-like member 34.  The upper and lower plate-like members 33
and 34 are arranged parallel to each other at an interval.

[0064]

As shown in Figures 8 and 9, a first shaft-like member 35 extending in the vertical
direction 1s mounted to the second support portion 18 of the guide link 12 via a support
member 36. The support member 36 is fixed to the second support portion 18 by fastening
members 37 such as bolts. The buffer mechanism receiving portion 30 also includes a

second shaft-like member 38 of which one end is supported by the upper plate-like member
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33 and of which other end is supported by the lower plate-like member 34. The first
shaft-like member 35 of the second support portion 18 and the second shaft-like member 38
of the buffer mechanism receiving portjon 30 are connected to each other via a buffer rod (a
buffer spring) 39. The buffer rod has a spring and damper function by including an elastic
member such as a spring.

[0065]
Also, as shown in Figures 8 and 9, in the third embodiment, the first shaft-like member

35 of the second support portion 18 and the buffer rod 39 are axially coupled to each other via
a first elastic bush (or a spherical bush) 40 such as a rubber bush. The second shaft-like
member 38 of the buffer mechanism receiving portion 30 and the buffer rod 39 are also
axially coupled to each other via a second elastic bush (or a spherical bush) 41 such as a
rubber bush.  Also, a turnbuckle (not shown} is provided in a coupling portion between the
buffer rod 39 and the respective shaft-like members 35 and 38, so that the length of the buffer
rod 39 in the vehicle width direction can be adjusted.
[0066]

Accordingly, in the third embodiment, when the main guide wheel 51 receives the
force from outside of the vehicle width direction upon contacting with the main guide rail 31,
the guide link 12 rotates in the direction of the arrow X around the first rotational shaft 13.
At this point, the rotation of the guide link 12 is suppressed by the elastic foree of the buffer
rod 39 in the compression direction.

Meanwhile, when the branch guide wheel 52 receives the force from inside of the
vehicle width direction upon contacting with the branch gwide rail 32, the guide link 12
rotates in the direction of the arrow Y around the first rotational shaft 13. At this point, the

rotation of the guide link 12 1s suppressed by the elastic force of the buffer rod 39 in the

tension direction.
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In the third embodiment, the buffer mechanism 19 is arranged on the opposite side
across the first rotational shaft 13 frorn‘the guide wheel 5, and the buffer mechanism 19 1s the
buffer rod 39 that connects between the sgcond support portion 18 of the guide link 12 and the
buffer mechanism receiving portion 30 of the lateral beam 9. Thuzs, the rotation of the guide
link 12 can be suppressed by the elastic force of the buffer rod 39 in the compression or
tension direction when the guide link 12 rotates around the first rotational shaft 13 with the
guide wheel 5 contacting with the guide rail 3.

[0068]

Also, in the third embodiment, the first shafi-ltke member 35 of the second support
portion 18 and the buffer rod 39 are axially coupled to each other via the first elastic bush 40,
and the second shaft-like member 38 of the buffer mechamsm receiving portion 30 and the
buffer rod 39 are axially coupled to each other via the second elastic bush 41.  Thus, the load
is also absorbed at both ends of the buffer rod 39, and the load from the guide wheel 5 can be
further absorbed.

Since the turnbuckle is also provided in the coupling portion between the buffer rod 39
.and the respective shafi-like members 35 and 38, the outer width of the guide wheel 5 can be
adjusted. Moreover, since the outer width of the guide wheel 3 can be adjusted, the
respective components of the guide device can be manufactured at lower processing accuracy.
As a result, the cost of manufacturing the vehicle can be reduced.

00691}

Also, in the third embodiment, the load is absorbed by employing a rod system using

the buffer rod 39. Thus, a common rod body can be used in all the vehicles only by

changing buffer characteristics (such as an elastic coefficient) in accordance with the weight
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or the performance of the vehicle. Therefore, the cost of manufacturing the vehicle can be

reduced.
[0070]

Fourth Embodiment

In the following, a guide rail type vehicle according to a fourth embodiment of the
present invention will be described by reference to the drawings. Figure 10 1s a plan view of
a guide device of the guide rail type vehicle according to the fourth embodiment of the
present invention. Figure 11 is a sectional view taken alopg a line A-A in Figure 10.

Figure 12 is a sectional view taken along a line B-B in Figure 10. The same portions as
those described in the aforementioned embodiments are assigned the same reference numerals
to omit repeated description.

[0071]

The fourth embodiment differs from the aforementioned embodiments in that the
buffer mechanism 19 is arranged on the opposite side across the guide wheel 5 from the first
rotational shaft 13. As shown in Figure 10, the guide link 12 extends in the vehicle front and
rear direction to a position passing over the guide wheel 5 from the guide wheel receiver 11.
A buffer mechanism support portion 42 extending in the vertical direction is provided at the
end portion 12b of the guide link 12 on the opposiie side from the first rotational shaft 13.
[0072]

As shown in Figure 10, the buffer mechanism 19 includes a connection member 43
extending in the vehicle width direction, and an elastic member 44 arranged between the
connection member 43 and the lateral beam 9. As shown in Figures 10 and 12, the
connection member 43 includes a first plate-like portion 45 and a second plate-like portion 46.
The first plate-like portion 45 extends in the vehicle width direction from the buffer

mechanism support portion 42 to the position of the lateral beam 9 such that its width
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direction 1s aligned with the vertical direction, and the second plate-like portion 46 exten&s
horizontally from the first plate-like portion 45 to the lateral beam 9 such that its width
direction 1s aligned with the borizontal direction. Meanwhile, the lateral beam 9 includes a
third plate-like support portion 47 extending in the same direction as the guide link 12. The
second plate-like portion 46 of the conpection member 43 and the third support portion 47 of
the lateral beam 9 are arranged so as to be parallel to each other.

[6073]

As shown in Figure 12, in the fourth embodiment, the elastic member 44 1s arranged
between the second plate-like portion 46 of the connection member 43 and thé third support
portion 47 of the lateral beam 9 via upper and lower seat plates 48. The elastic member 44
includes a plurality of rectangular buffer rubbers 49 and a plurality of rectangular metal plates
50. The buffer rubbers 49 and the metal plates 50 are alternately layered with their planar
portions being horizontally arranged. The buffer rubbers 49 and the metal plates 50 are
fixed to each other with an adhesive. With the configuration, the buffer rubbers 49 of the
elastic member 44 receive in the shear direction the load applied between the second
plate-like portion 46 of the connection member 43 and the third support portion 47 of the
lateral beam 9 when the guide link 12 rotates around the first rotational shaft 13.

[0074]

As shown in Figure 10, in the fourth embodiment, a stopper 53 is also provided at the
third support portion 47 of the lateral beam 9 so as to project upward toward the second
plate-like portion 46 of the conpection member 43.  Meanwhile, a pair of stopper receivers
54 are provided at the second plate-like portion 46 of the connection member 43 so as to
project downward toward the third support portion 47.  The pair of stoppers 54 are arranged
with a gap from the stopper 53 in the vehicle width direction.

[0075]
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Also, as shown in Figures 10 and 11, a plurality of grooves 55 extending in the vertical
direction are formed paraliel to each other in the vehicle width direction in the outer surface
of the buffer mechanism support portion 42.  Meanwhile, a plurality of groove receiving
portions 56 extending in the vertical direction are formed parallel to each other in the vehicle
width direction in the surface of the first plate-like portion 45 of the connection member 43
corresponding to the buffer mechanism support portion 42. A plurality of long holes 57
extending in fhe vehicle width direction are also provided at a position of the first plate-like
portion 45 in which the groove receiving portions 56 are provided. With this configuration,
the buffer mechanism support portion 42 of the guide link 12 and the first plate-like portion
45 of the connection member 43 are connected to each other with the grooves 55 and the
groove receiving portions 56 being engaged with each other, and are also fixed to each other
by inserting fastening members such as bolts (not shown) into the long holes 57.

[0076]

Therefore, in the fourth embodiment, when the main guide wheel 51 receives the force
from outside of the vehicle width direction upon contacting with the main guide rail 31, the
guide link 12 rotates in the direction of the arrow X around the first rotational shaft 13. At
this point, the buffer rubbers 49 of the elastic member 44 are shear-deformed, to thereby
suppress the rotation of the guide link 12.

Meanwhile, when the branch guide wheel 52 receives the force from inside of the
vehicle width direction upon contacting the branch guide rail 32, the guide link 12 rotates in
the direction of the arrow Y around the first rotational shaft 13, At this point, the buffer
rubbers 49 of the elastic member 44 are similarly shear-deformed, to thereby suppress the
rotation of the guide link 12,

[0077]
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In the fourth embodiment, the buffer mechanism 19 includes the connection member
43 that connects the end portion 12b of the guide link 12 on the opposite side across the guide |
wheel 5 from the first rotational shaft 13 and the lateral beam 9, and the elastic member 44
arranged between the connection member 43 and the lateral beam 9, and the elastic member
44 includes the plurality of rectangular buffer rubbers 49 and the plurality of rectangular
metal plates 50. The buffer rubbers 49 of the elastic member 44 receive in the shear
direction the load applied between the second plate-like portion 46 of the connection member
43 and the third support portion 47 of the lateral beam 9 when the guide link 12 rotates around
the first rotational shaft 13. Thus, when the guide link 12 rotates around the first rotational
shaft 13 with the guide wheel 5 contacting with the guide rail 3, the buffer rubbers 49 are
shear-deformed, to thereby suppress the rotation of the guide link 12.  In particular, while the
load is absorbed in the compression direction of the elastic member in the conventional case,
the above embodiment is configured such that the load is received in the shear direction in
which the buifer rubbers 49 are more flexibly deformed.  Accordingly, the load from the
guide wheel 5 can be more absorbed as compared to the conventional case.
- [0078]

Also, in the fourth embodiment, the guide wheel 5 is supported on both ends by the
guide wheel receiver 11 and the conpection member 43.  Thus, when the guide link 12
rotates around the first rotational shaft 13 with the main guide wheel 51 contacting with the
main guide rail 31, the load is not concentrated around the first rotational shaft 13, and wneven
wear on the bush or the like supporting the first rotational shaft 13 can be further reduced.
Accordingly, less maintenance work is required on the vehicle.
[0079}

In the fourth embodiment, the plurality of grooves 55 extending in the vertical

direction are formed parallel to each other in the vehicle width direction in the outer surface
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of the buffer mechanism support portion 42, and the plurality of groove receiving portions 56
extending in the vertical direction are formed parallel to each other in the vehicle width
direction in the surface of the first plate-like portion 45 of the connection member 43
corresponding to the buffer mechanism support portion 42.  The buffer mechanism support
portion 42 of the guide link 12 and the first plate-like portion 45 of thé connection member 43
are connected to each other with the grooves 55 and the groove receiving portions 56 being
engaged with each other. Thus, the engagement position between the groove 55 and the
groove receiving portion 56 can be adjusted in the vehicle width direction, and the outer width
of the guide wheel 5 can be thereby adjusted. Furthermore, the outer width of the guide
wheel 5 can be adjusted only by shifting the engagement position between the groove 55 and
the groove receiving portion 56 one by one.  Therefore, the outer width of the guide wheel 5
can be adjusted on a fine scale and in a simpie manner.

Also, since the outer width of the guide wheel 5 can be adjusted, the respective
components of the guide device can be manufactured at lower processing accuracy. Asa
result, the cost of manufacturing the vehicle can be reduced.

[0080]

Fifth Embodiment

In the following, a guide rail type vehicle according to a fifth embodiment of the
present invention will be described by reference to the drawings. Figure 13 is a plan view of
a guide device of the guide rail type vehicle according to the fifth embodiment of the present
invention. Figure 14 is a sectional view taken along a line A-A in Figure 13. The same
portions as those described in the aforementioned embodiments are assigned the same
reference numerals to omit repeated description.

[0081]
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As shown in Figures 13 and 14, in the fifth embodiment, the buffer mechanism 19
includes a shaft member 58 arranged between the connection member 43 and the third support
portion 47 of the lateral beam 9 so as o be paralle] to the first rotational shaft 13, a cylindrical
receiving member 59 arranged so as to surround the shaft member 58, and a cyhndrical buffer
rubber 60 arranged between the shaft member 58 and the cylindrical receiving member 59.
[0082]

As shown in Figures 13 and 14, the shaft member 58 is fixed to the third support
portion 47 of the lateral beam 9. Meanwhile, the connection member 43 inchudes a
cylindrical portion 61 at a position corresponding to the third support portion 47 of the lateral
beam 9. The cylindrical receiving member 59 is arranged within the cylindrical portion 61
of the connection member 43.

[0083]

Also, as shown in Figures 13 and 14, a plurality of slits 62 are formed in the
cylindrical buffer rubber 60 in the direction planarly perpendicular to the direction of the load
applied to the guide wheel 5. The plurality of slits 62 are formed symmetrically with respect
to the shaft member 58. That is, the cylindrical buffer rubber 60 of the buffer mechanism 19
can be elastically deformed within the cylindrical receiving member 59 by providing the slits
62. With the configuration, the cylindrical buffer rubber 60 is elastically deformed to absorb
the load applied to the shaft member 58 when the guide link 12 rotates around the first
rotational shaft 13.
fO0R4]

Therefore, in the fifth embodiment, when the main guide wheel 51 receives the force
from outside of the vehicle width direction upon contacting with the main guide rail 31, the

guide link 12 rotates in the direction of the arrow X around the first rotational shaft 13. At
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this point, the cylindrical buffer rubber 60 of the buffer mechanism 19 is shear-deformed, to
thereby suppress the rotation of the guide link 12.

Meanwhile, when the branch guide wheel 52 receives the force from inside of the
vehicle width direction upor contacting with the branch guide rail 32, the guide Link 12
rotates in the direction of the arrow Y around the first rotational shaft 13. At this point, the
cylindrical buffer rubber 60 of the buffer mechanism 19 is similarly shear-deformed, to
thereby suppress the rotation of the guide link 12,

[0085]

In the fifth eﬁzbodimen‘; the buffer mechamsm 19 includes the shaft member 58
arranged between the conpection member 43 and the third support portion 47 of the lateral
beam 9 so as to be parallel o the first rotational shaft 13, the cylindrical receiving member 59
arranged so as 1o surround the shaft member 58, and the cylindrical buffer rubber 60 arranged
between the shaft member 58 and the cylindrical receiving member 59. Thus, when the
guide link 12 rotates around the first rotational shaft 13 with the guide wheel 5 contacting
with the guide rail 3, the shaft member 58 is displaced toward the slit 62, to thereby
shear-deform the cylindrical buffer rubber 60. While the load is absorbed in the
compression direction of the elastic member in the conventional case, the above embodiment
is configured such that the load is received in the shear direction in which the elastic member
is more flexibly deformed. Thus, the load from the guide wheel 5 can be more absorbed as
compared to the conventional case.

Also, when the shaft member 58 is displaced within the cylindrical receiving member
59, the rigidity of the cylindrical buffer rubber 60 is increased at a point In which the slit 62 is
squashed, so that the displacement of the shaft member 58 is restricted.  Accordingly, with

the configuration, excessive rotation of the guide link 12 can be restricted without separately

providing a stopper.
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[0086]

Sixth Embodiment

In the following, a guide rail type vehicle according fo a sixth embodiment of the
present invention will be described by reference to the drawings. Figure 15is a plan view of
a guide device of the guide rail type vehicle according to the sixth embodiment of the present
mnvention. Figure 16 is a view of a plate-like elastic member in Figure 15 as viewed from
the side surface. The same portions as those described in the aforementioned embodiments
are assigned the same reference numerals to omit repeated description.

[0087]

As shown in Figures 15 and 16, in the sixth embodiment, the buffer mechanism 19
includes a plate-like elastic member 63 that connects between the buffer mechanism support
portion 42 and the lateral beam 9.  The plate-like elastic member 63 is formed in a crank
shape from the buffer mechanism support portion 42 to the lateral beam 9, and arranged such
that its width direction is aligned with the vertical direction.

[0088]

As shown in Figures 15 and 16, a plurality of grooves 64 extending in the vertical
direction are formed parallel to each other in the vehicle width direction in the outer surface
of the buffer mechanism support portion 42. Meanwhile, a plurality of groove receiving
portions 65 extending in the vertical direction are formed parallel to each other in the vehicle
width direction in the surface of an end portion 63z of the plate-like elastic member 63
corresponding to the buffer mechanism support portion 42. A plurality of long holes 66
extending in the vehicle width direction are also provided at a position of the plate-like elastic
member 63 in which the groove receiving portions 65 are provided. With the configuration,
the buffer mechanism support portion 42 of the guide link 12 and the plate-like elastic

member 63 are connected to each other with the grooves 64 and the groove receiving portions
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65 being engaged with each other, and are also fixed to each other by inserting fastening
members such as bolts (not shown) into the long holes 66.
[0089]

As shown in Figure 16, a phurality of round holes 67 are also provided at an end
portion 63b of the plate-like elastic member 63 on the lateral beam 9 side. The plate-like
elastic member 63 and the lateral beam 9 are fixed to each other by inserting fastening
members such as bolts (not shown) into the round holes 67.

[0090]

Accordingly, in the sixth embodiment, when the main guide wheel 51 receives the
force from outside of the vehicle width direction upon contacting with the main guide rail 31,
the gmde link 12 rotates in the direction of the arrow X around the first rotational shaft 13.
At this point, the rotation of the guide link 12 is suppressed by the flexibility of the plate-like
elastic member 63.

Meanwhile, when the branch guide wheel 52 receives the force from inside of the
vehicle width direction upon contacting with the branch guide rail 32, the guide link 12
rotates in the direction of the arrow Y around the first rotational shaft 13. At this point, the

rotation of the guide link 12 is also suppressed by the flexibility of the plate-like elastic

member 63.
[0091]

In the sixth embodiment, the buffer mechanism 19 is arranged on the opposite side
across the guide wheel 5 from the first rotational shaft 13, the buffer mechanism 19 is the
plate-like elastic member 63 that connects between the buffer mechanism support portion 42
on the opposite side from the end portion of the guide link 12 on the first rotational shaft 13
side and the lateral beam 9, and the plate-iike elastic member 63 is formed in a crank shape

from the buffer mechanism support portion 42 to the lateral beam 9 and arranged such that its
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width direction 1s aligned with the vertical direction. Thus, the rotation of the guide link 12
can be suppressed by the flexibility of the plate-like elastic member 63 when the guide link 12
rotates around the first rotational shaft 13 with the guide wheel 5 contacting with the guide
rail 3.
[0092]

In the sixth embodiment, the plate-like elastic member 63 is a member which is not
worn nor changed with time.  Thus, the plate-like elastic member is replaced less frequently
as compared to another component on which wear could oceur.  Accordingly, less
maintenance work is required on the vehicle.

[0093]

Although the embodiments of the present invention have been described above, the
present invention is not limited fo the aforementioned embodiments, and various
modifications and changes may be made based on the technical concept of the present

invention.

[0094]

Although the buffer rubbers 21 and 49 are shear-deformed to absorb the load from the
guide wheel 5 in the above first and fourth embodiments, the load may be absorbed not only
by the shear deformation but also by the elastic force in the compression and tension

directions.

[0095]

In the above second embodiment, the shaft member 25 is fixed to the second support
portion 18 of the guide link 12 by the fastening members 28 such as bolts, and the cylindrical
receiving member 26 is mounted fo the first support portion 17 of the guide wheel receiver 11.

As a modified embodiment thereof, the shaft rnember 25 may be mounted to the first support
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portion 17 of the gnide wheel receiver 11, and the cylindrical receiving member 26 may be
mounted to the second support portion 18 of the guide hink 12.
[0096]

Althoungh the buffer rod 39 has the damper function in the above third embodiment, the
rod portion may include only the turnbuckle, and both ends may be axially coupled by the
elastic bushes according to a required performance.

[0097]

In the above fifth embodiment, the shaft member 58 is fixed to the third support
portion 47 of the lateral beam 9, and the connection member 43 inciudes the cylindrical
portion 61. As a modified embodiment thereof, the shaft member 58 may be provided at the
connection member 43, and the cylindrical portion 61 may be provided at the third support

portion 47 of the lateral beam 9.

Reference Signs List
[0098]

ir Truck

2: Running frack

3:  Guide rail

4:  QGuide frame

5. Guide wheel

6: Axle

7: Running wheel
8:  Longitudinal beam
9: ILateral beam

I0: Gude arm
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11: Gumde wheel recetver

12:  Gude Link

13: F irst rotational shaft

14: Flange of the first rotational shaft
15: Fastening member

16: Second rotational shaft

17:  First support portion

18: Second support portion

19: Buffer mechanism

20: Seat plate

21, 49: Buffer rubber

22,50: Metal plate

23,53: Stopper

24, 54: Stopper receiver

25, 58: Shaft member

26, 539: Cylindrical receiving member
27,60: Cylindrical buffer rubber

28: Fastening member

29,62: Sht

30: Buffer mechanism receiving portion
31: Main guide rail

32: Branch guide rail

33, 34: Plate-like member

35: First shaft-like member

36: Support member



37:

38:

40

41:

42

43:

44:

45:

46:

47:

48:

-

52:

31
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Fastening member

Second shaft-like member
Buffer rod

First elastic bush

Second elastic bush
Buffer mechanism support portion
Connection member
Elastic member

First plate-like portion
Second plate-like portion
Third support portion

Seat plate

Main guide wheel

Branch guide wheel

55, 64: Groove |

56, 65:  Groove receiving portion

57,66: Long hole

61:

63:

67:

71:

72:

73:

74:

75:

Cylindrical portion

Plate-like elastic member

Round hole

(Conventional) Lateral beam
(Conventional) L-shaped guide arm
(Conventional) Pin

(Conventional) Guide bearing

{Conventional} Main guide wheel



76:

77:

78:

79:

81:

82:

83:

84

85:

86:

87:

88:

91:

93:

94

83

(Conventional) Branch guide wheel
{Conventional) Guide shaft
(Conventional) Buffer rubber
(Conventional) Rubber seat
(Conventional) Guide arm
{Conventional) Reciprocation rod
(Conventional) Guide tube
(Conventional) Guide wheel bracket
(Conventional) Guide wheel
(Conventional) Guide portion
(Conventional) Guide rod
(Conventional) Buffer spring
{Conventional) Guide frame
(Conventional) Guide lateral beam
(Conventional) Guide wheel
{Conventional) Buffer rod

(Conventional) Guide rail

-43 .
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What is clatmed is:

1. A guide rail type vehicle with a guide device comprising a guide rail provided on both
sides of a umning track, and a guide wheel mounted to a guide frame on the vebicle side, the
guide wheel rolling in contact with the guide rail to guide the vehicle,

wherein the guide wheel includes a main guide wheel that rolls in contact With a main
guide rail of the guide rail provided along the running track and a branch guide wheel that
rolls in contact with a branch guide rail of the guide rail provided at a branch position of the
running track,

wherein the guide frame includes a guide arm that extends in a vehicle width direction
and a guide link mounted to an end portion in the vehicle width direction of the guide arm, the
guide arm and the guide link being rotatably connected to each other via a first rotational
shaft,

wherein the guide link includes a second rotational sbaft in which the main gude
wheel and the branch guide wheel are rotatably mounted to both ends, and

wherein a buffer mechanism is provided between the guide arm and the guide Iink, and
when the guide link rotates around the first rotational shaft with the guide wheel contacting

with the guide rail, the buffer mechanism suppresses rotation of the guide link.

2. The guide rail type vehicle according to claim 1, wherein the buffer mechanism is
arranged on an opposite side across the first rotational shaft from the guide wheel, and the

buffer mechanism is an elastic member.

3. The guide rail type vehicle according to claim 2, wherein the elastic member is

arranged so as to be parallel to the first rotational shaft such that both ends thereof are
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mounted to the guide arm and the guide link, and the elastic member receives in a shear

direction a load apphied when the guide link rotates around the first rotational shaft.

4. The guide rail type vehicle according to claim 1, wherein the buffer mechanism 1s
arranged on an opposite side across the first rotational shaft from the guide wheel, the buffer
mechanism includes a shaft member arranged between the guide arm and the guide link so as
to be parallel to the first rotational shaft, a cylindrical receiving member arranged so as to
surround the shaft member, and a cylindrical elastic member arranged between the shaft
member and the cylindrical receiving member, and a plurality of shits are formed in the
cylindrical elastic member in a direction planarly perpendicular to a direction of a load

applied to the guide wheel, and are arranged symmetrically with respect to the shaft member.

5. The guide rail type vehicle according to clamm 1, wherein the guide arm includes a
guide wheel receiver at an end portion on an outer side of the vehicle width direction, the
guide link is rotatably mounted to the guide wheel receiver via the first rotational shaft, the
buffer mechanism is arranged on an opposite side across the first rotational shaft from the
guide wheel, and the buffer mechanism is a buffer spring that connects between an end

portion of the guide link on the first rotational shaft side and the guide frame.

6. The guide rail type vehicle according to claim 5, wherein the guide link and the buffer
spring are axially coupled to each other via an elastic bush or a spherical bush, and the gmde
frame and the buffer spring are axially coupled to each other via an elastic bush or a spherical

bush.
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7. The guide rail type vehicle according to claim 1, wherein the buffer mechanism
includes a connection member that connects between an end portion of the guide link on an
opposite side across the guide wheel from the first rotational shaft and the guide frame, and an

elastic member arranged between the connection member and the guide frame.

8. The guide rail type vehicle according to claim 7, wherein the elastic member is
arranged so as to be parallel to the first rotational shaft such that both ends thereof are
mounted to the connection member and the guide frame, and the elastic member receives in a

shear direction a load applied when the guide link rotates around the first rotational shaft.

9. The guide rail type vehicle according to claim I, wherein the buffer mechanism
includes a connection member that connects between an end portion of the guide link on an
opposite side across the guide wheel from the first rotational shaft and the guide frame, a shaft
member arranged between the connection member and the guide frame so as to be paraliel to
the first rotational shaft, a cylindrical receiving member arranged so as to surround the shaft
member, and a cylindrical elastic member arranged between the shaft member and the
cylindrical receiving member, and a plurality of slits are formed in the cylindrical elastic

member in a direction planarly perpendicular to a direction of a load applied to the guide

wheel, and are arranged symmetrically with respect to the shaft member.

10.  The guide rail type vehicle according to claim 7, wherein a plurality of grooves
extending in a vertical direction are formed parallel to each other in the vehicle width
direction in an outer surface of the end portion of the guide link on the connection member
side, a plurality of groove receiving portions extending in the vertical direction are formed

parallel to each other in the vehicle width direction in an outer surface of an end portion of the
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connection member on the guide link side, and the guide Iink and the connection member are
connected to each other with the grooves and the groove receiving portions being engaged

with each other.

11.  The guide rail type vehicle according to claim 1, wherein the buffer mechanism is
arranged on an opposite side across the guide wheel from the first rotational shaft, the buffer
mechanism is 2 plate-like elastic member that connects between an end portion of the guide
link on an opposite side from an end portion on the first rotational shaft side and the guide
frame, and the plate-like elastic member is formed in a crank shape from the guide link to the

guide frame, and is arranged such that a width direction thereof is aligned with a vertical

direction.

12.  The guide rail type vehicle according to claim 11, wherein a plurality of grooves
extending in the vertical direction are formed paralle] to each other in the vehicle width
direction in an outer surface of the end portion of the guide link on the elastic member side, a
plurality of groove receiving portions extending in the vertical direction are formed parallel to
each other in the vehicle width direction in an outer surface of an end portion of the plate-like
elastic member on the guide link side, and the guide link and the plate-like elastic member are
connected to each other with the grooves and the groove recetving portions being engaged

with each other.



