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Description

TRACK GUIDED VEHICLE WHEEL TRUCK

Tec-hnical Field
[0001]

The present invention relates to étrack—guided vehicle wheel truck (bogie) that
runs along a track. | |
Background Art

[0002]

In general, a track-guided vehicle (hereinafter, referred to as a “vehicle”), such as
a subway car and a new transportation system vehicle, runs along a track while being
guided by a guide rail arranged along the track. A wheel truck of such a vehicle is
provided with a steering mechanism or the like for steering running wheels so that the
running wheels are tilted so as to follow the guide rail when running on a curve. For
conventional Vehigles, a side guide system has been primarily used, in which the guide rail
is arranged on the outside of the vehicle width direction of the vehicle. However, for
recent vehicles, because of the demand for compactness of track construction, a center

guide system has been widely used in which the guide rail is arranged at the center of the
vehicle width direction of the vehicle.

[0003]

An example of a center guide system vehicle having thé above-described steering
mechanism has been disclosed in Patent Literature 1. In Patent Literature 1, two running
wheels are connected to each other by an axle, two guide wheels arelprovided on the front
side and the rear side of vehicle respectively relative to the axle, and guide arms for

supporting the guide wheels are arranged along the front and rear direction of the vehicie.
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One end of this guide arm is turnably attached to the axle of the running wheels, and the

other end thereof is turnably mounted with the guide wheel. Furthermore, between an
intermediate part of the guide arm and the end part in the vehicle width direction of the
éxle, a link mechanism is provided, which is formed so that the guide arm and the axle can
be interlocked with each other by a plurality of arms.  According to this feature, when
the vehicle travels along a curved guide rail, if the guide wheels are moved by a force
which is received from the guide rail, the running wheels which interlock with the guide

wheels are steered so as to move a distance of a gap between the rear guide wheel and the
guide rail corresponding to the curved guide rail.

[0004]

Furthermore, an example of a center guide system vehicle, having a steering
mechanism that can be controlled by an actuator, has been disclosed in Patent Literature 2.
In Patent Literature 2, two running wheels on the identical axis are enabled to be turned by
a kingpin, are connected to each other by an axle extending in the vehicle width direction,
and are enabled to be interlocked with each other by a tie rod arranged along the vehicle
width direction. On the other hand, the guide wheels guided by the guide rail are
attached to a guide frame, and the guide frame is enabled to be turned around the center
position between the paired running wheels relative to the axle. A steering rod for
steerably connecting one of the paired running wheels to the guide frame, is disposed
along the vehicle width direction. One end of this steering rod is attached to a steering
arm for steering one of the paired running wheels, and the other end thereof is attached to
the guide frame so as to be movable in the front and rear direction of the vehicle. In
addition, an actuator that is extensible and retractable in the forward and rearward
directions of the vehicle is provided on the guide frame, and the other end on the guide

frame side of the steering rod is attached to the actuator. By the movement of the other
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end of the steering rod along with the operation of the actuator, the distance between the
other end of the steering rod and the turning center of the guide frame (or the axle) 1s
changed relative to the distance between one end on the running wheel side of the steering
rod and the axle, so that the steering rod adopts a posture tilting relative to the axie. Asa
result, the displacement of the steering arm changes with the movement of the steering rod,
and thus the running wheels are steered by the steering arm.

Citation List

Patent Liferature

[0005]

Patent Literature 1: Japanese Examined Utitity Model Application Publication No. S01-
027492 |

Patent Literature 2: U.S. Patent No. 6,477,963

Summary of Invention

Technical Problem

[0006]

In particular, for a vehicle for transporting passengers, such as a subway carand a
new transportation system vehicle, since the vehicle is repeatedly used continuously for a
long time, it is necessary to perform maintenance work on the wheel trucks thereof easily
and in a short time. Therefore, mainly at the maintenance work site, it is necessary to
simplify the structure of vehicle wheel truck, and to facilitate the maintenance work.
100071

However, in the wheel truck in Patent Literature 1, since the link mechanism
which is used is operated in a complicated manner by the plurality of arms or the like, the
structure thereof is complicated.  Furthermore, for the wheel truck in Patent Literature 2

as well, since the structure for turning the guide frame which is mounted with the guide



4

wheels relative to the axle, and the structuré for steering the running wheels by controlling
the steering rod by the actuator, are combined, the structure thereof is complicated, The
wheel truck having such a complicated structure has problems in that the maintenance
work is difficult to perform, and in that the work is difﬁculf to complete in a short time.
These problems lead to an increase in mainienance costs.  In addition, the complication
of vehicle structure leads to an increase in vehicle manufacturing costs.
[0008]

The present invention has been made in view of the above circumstances, and
accordingly, an object thereof is to provide a track vehicle wheel truck that facilitates
vehicle maintenance work and enables a reduction in cost by simplifying the structure

thereof while enabling the steering of running wheels along a guide rail.

Solution to Problem

[0009]

To achieve the above object, the present invention provides a track vehicle wheel
truck including a pair of running wheels provided on the identical axis; knuckles, each
enabled to be turned by a kingpin, and mounted with the pair of running wheels; guide
wheels rolling along the side surface of the vehicle width direction in a center guide which
is positioned in the middle of the vehicle width direction relative to the pair of running
wheels on a running track; guide frames each arranged along the forward and rearward
directions of the vehicle on the inside of the vehicle width direction in the running wheel,
and fixed to the knuckie; a tie rod arranged on the center side of the forward and rearward
directions of the vehicle along the vehicle width direction, and interlock with the guide
frames; guide wheel receivers disposed toward the inside of the vehicle width direction
from the guide frames on the vehicle end side and the center side relative to the axis of the

running wheets; and a steering axle arranged along the vehicle width direction, and
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enabled to turn the running wheels, the knuckles, and the guide frames by installing the

kingpin at both ends thereof, and the guide wheels each are installed in the distal end part

on the inside of the vehicle width direction in the guide wheel receiver.

[0010]

Regarding the track vehicle wheel fruck according to the present invention, the
guide wheel receiver is attached to the guide frame so as to be turnable.
[0011]

Regarding the track vehicle wheel truck according to the present invention, a
restoration rod is provided along the vehicle width direction, one end of the restoration rod
isr attached to the guide frame, and the other end of the restoratién rod is attached to the
steering axle. Furthermore, a horizontal damper is provided along the vehicle width

direction, one end of the horizontal damper is attached to the guidc frame, and the other
end of the horizontal damper is attached to the steering axle.

[0012]

Regarding the track vehicle wheel truck according to the present invention, a
distance between the steering axle and the turn axis of the guide wheel on the vehicle end

side, is longer than a distance between the steering axle and the turn axis of the guide

wheel on the center side.

Advantageous Effects of Invention

[0013]

Accérding to the present invention, the effects described below can be achieved.
The track vehicle wheel truck according to the present invention includes a pair of running
wheels provided on the identical axis; knuckles, each enabled to be turned by the kingpin,
and mounted with the pair of running wheels; and the guide wheels rolling along the side

surface of the vehicle width direction in the center guide which is positioned in the middle
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of the vehicle width direction relative to the pair of running wheels on the running track;

the guide frames each arranged along the forward and rearward directions of the vehicle
on the inside of the vehicle width direction in the running wheel, and fixed to the knuckle;
the tie rod arranged on the center side in the front and rear direction of the vehicle along
the vehicle width direction, and interlock with the guide frames; thé guide wheel receivers
disposed toward the inside of the vehicle width direction from the guide frames on the
vehicle end side and the center side relative to the axis of the running wheels; and the
steering axle arranged along the vehicle width direction, and enabled to turn the running
wheels, the knuckles, and the guide frames by installing the kingpin at both ends thereof,
and the guide wheels are each installed in the distal end part on the inside of the vehicle
width direction in the guide wheel receiver.

Therefore, in the case iﬁ which the track vehicle wheel trucks each having the
above described simple structure are provided on the front side and the rear side of vehicle,
the operation and effects described below can be obtained.

[0014]

Regarding the track vehicle wheel truck on the front side, which is located on the
travel direction side, when the vehicle goes fo a curved center guide, the guide wheels on
the curve inside move toward the outside relative to the curve and come into contact with
the center guide. At this time, a reaction force directed to the curve inside acts on the
guide wheels on the curve inside from the center guide. Inthe curve inside, this reaction
force acts on the guide wheel receiver and the guide frame from the guide wheel, so that
the guide wheel receiver and the guide frame turn to the curve inside corresponding to the
curve, and the running wheel tilts to the curve inside corresponding to the curve.
Furthermore, the tie rod is moved by the tuming of the guide frame on the curve inside.

The guide frame on the curve outside turns in the same manner interlocking with the guide
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frame on the curve inside, and the running wheel on the curve outside also tilts to the

curve inside corresponding to the curve. Therefore, the paired running wheels are
steered so as to tilt along the center guide.

[0015]

On the other hand, in the track vehicle wheel truck on the rear side, when the
vehicle goes to the curved center guide, the guide wheels on the curve outside move
toward the inside relative to the curve and come into contact with the center guide. At
this time, a reaction force directed to the curve outside acts on the guide wheels on the
curve outside from the center guide. In the curve outside, this reaction force acts on the
guide wheel receiver and the guide frame from the guide wheel, so that the guide wheel
receiver and the guide frame turn to the curve outside corresponding to the curve, and the
running wheel tilts to the curve outside corresponding to the curve. Furthermore, the tie
rod is moved by the turning of the guide frame on the curve outside. The guide frame on
the curve inside turns in the same manner interlocking with the guide frame on the curve
outside, and the running wheel on the curve inside also tiits to the curve outside

corresponding to the curve.  Therefore, the paired running wheels are steered so as to tilt

along the center guide.

[0016]

As described above, the running wheels can be steered along the center guide,
and the track vehicle body is configured as a simple structure, This simple structure
achieves a reduction in vehicle manufacturing cost, facilitates vehicle maintenance work,
and achieves a reduction in maintenance costs.

[0017]

Regarding the track vehicle wheel truck according to the present invention, the

guide wheel receiver is turnably attached to the guide frame, the guide wheel is configured
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so as to be changeable corresponding to either of the center guide system guide rail and

the side guide éystem guide rail. Therefore, different vehicles need not be manufactured
jsepa:ately for the center guide system and the Sidé guide system, and therefore the vehicle
manufacturing cost can be reduced.  The vehicle can be coﬁﬁgured so that, for example,
on an ordinary runﬁing path, the track vehicle wheel truck is guided by the center guide,
and on the other hand, in a depot, the irack vehicle wheel truck is guided by the side
gnides. In this case, for an ordinary running path over a long distance, since this system
does not require a large installation space, the center guide system can achieve a reduction
in guide installation costs. On the other hand, in the depot, the center guide, which is
provided along the forward and rearward directions just under the vehicle center, is
unnecessary, a.ﬁd the guide wheel receivers and the guide wheels are positioned on the
outside in the vehicle width direction from the lower part of the wheel truck., Therefore,
when a worker performs maintenance work under.the vehicle body, the guide wheel
receivers and the guide wheels are Jess liable to interfere with the work. = As a result, the

maintenance work is easier, and therefore the maintenance costs are reduced.

[0018]

On the frack vehicle wheel truck according to the present invention, the
restoration rod is provided along the vehicle width direction, one end of the restoration rod
is attached to the guide frame, and the other end of the restoration rod is attached to the
steering axle. Furthermore, the horizontal damper is provided along the vehicle width
direction, one end of the horizontal damper is attached to the guide frame, and the other
end of the horizontal damper is attached to the steering axle. Therefore, during straight
running, the turning of the paired right and left guide frames, which are interlocked with
each other, is restrained by the restoration rod and the horizontal damper, and the turning

of the running wheels is also restrained. The performance of straight running of the
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vehicle is thereby enhanced, and vibrations of the vehicle are restrained.
[0015]

Regarding the track vehicle wheel truck according to the present invention, the
distance between the steering axle and the turn axis of the guide wheel on the vehicle end
side is longer than the distance between the steering axle and the turn axis of the guide
wheel on the center side, when running on a curve, the running wheels tilt in the state in
which the slip angle is generated. Therefore, even on the track vehicle wheel truck
having such a simple structure, when running on a curve, a guide wheel working force
which is directed to the guide rail of the guide wheel, can be decreased by 2 cornering
force generated on the paired running wheels, and the contact pressuré of the guide wheel

and the guide rail can be decreased. Wear and deterioration of the guide wheels and the
guide rail can thereby be reduced.
Brief Description of Drawings

[0020]

[Figure 1] Figure 1 is a schematic plan view showing a track vehicle that is running
straight in a first embodiment of the present invention.

[Figure 2] Figure 2 is a schematic plan view showing a track vehicle that is running on a
curve in a first embodiment of the present invention.

[Figure 3} Figure 3 is a schematic plan view showing a track vehicle that is running
straight in a second embodiment of the present invention.

[Figure 4] Figure 4 is a schematic plan view showing a track vehicle that is running
straight in a third embodiment of %he present invention.

[Figure 5] Figure 5 is a schematic plan view showing a track vehicle that is running

straight in a fourth embodiment of the present invention.

[Figure 6] Figure 6 is a schematic plan view showing a track vehicle that is running on a
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curve in a fourth embodiment of the present invention.

[Figure 7] Figure 7 is a schematic plan view showing a track vehicle that is running
straight in a fifth embodiment of the present invention.
Description of Embodiments

[0021]

Whee! trucks used for a track-guided vehicle (hereinafter referred to as a
“vehicle”} according to first to fifth embodiments of the present invention will now be
described.  In the first to fifth embodiments of the present invention, as one example of
the vehicle, a vehicle which is provided with wheel trucks at the front side and the rear
side thereof, is used in the explanation below, and the explanation is given taking the
vehicle travel direction as the vehicle front.

[0022]

First Embodiment

A vehicle wheel truck according to the first embodiment of the present invention
is explained below. Referring to FIG. 1, ina vehicle traveling in the direction indicated
by the arrow mark A, a center guide 1 is arranged along a track path of vehicle in the
middle of the vehicle width direction in vehicle. The vehicle runs while being guided
along the center guide 1. In such a vehicle, under a vehicle body 2, a front wheel truck 3
at the front side of vehicle and a rear wheel truck 4 at the rear side thereof are arranged.
In the front wheel truck 3 at the front side and the rear wheel truck 4 at the rear side
(hereinafter referred to as “wheel trucks 3 and 47), two running wheels 5 are provided.
As one example of this running wheel 5, mainly in a subway car or a new transportation
system vehicle, and the like, a rubber tire is used. As another example of the running
wheel 5, a wheel made of any other material, such as a steel wheel, may be used. The

ahove-described paired running wheels 5 are able to turn around the identical axis 5a, and
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are arranged at intervals in the vehicle width direction.

[0023]

In the inside of the vehicle width direction in the running wheels 5, knuckies 6
for attaching the paired running wheels 5 to the wheel trucks 3 and 4, are disposed on axes
5a of the running wheels 5. In each of the wheel trucks 3 and 4, a right guide frarﬁe 7
and a left guide frame 7 are provided' in the vehicle width direction. The guide frame 7 is
arranged along the forward and rearward directions of the vehicle at the inside of the
vehicle width direction in the running wheel 5 and the knuckle 6. The guide frame 7 is

mounted with the knuckle 6, and a kingpin 8 is disposed in the mounting part of the

knuckle 6 to the guide frame 7.

[0024]

A steering axle 9 connecting the paired guide frames 7 to each other is arranged
along the vehicle width direction, and the kingpin 8 is mounted with both end parts of the
steering axle 9. Therefore, the steering axle 9 can turn relative to the running wheel 5,
the knuckle 6, and the guide frame 7. The wheel trucks 3, 4 are respectively provided
with a tie rod 10 for interlocking the paired guide frames 7 with each other.  The tie rod
10 is arranged along the vehicle width direction on the center side of vehicle relative to

the steering axle 9, and both end parts 10a of the tie rod 10 are turnably attached to the

paired guide frames 7.

[0025]

In end parts 7a in the front and rear direction of the guide frame 7, a guide wheel
receiver 11 is provided. The guide wheel receiver 11 is attached to the end part 7a in the
front and rear direction of the guide frame 7, and is arranged so as to be directed from the
end part 7a to the inside of the vehicle width direction. On the other hand, in the distal

end part on the inside of the vehicle width direction in the guide wheel receiver 11, a
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guide wheel 12 is installed so as to be rollable along the guide frame 1 with a turn axis 12a
being the center. Therefore, the guide wheel 12 is guided along the guide frame 1. The
turn axes 12a of the paired guide wheels 12 on the vehicle end side of the forward and
rearward directions in the vehicle, are positioned on an axis 12b shifting through a
distance d1 from the steering axle 9 to the vehicle end side, and the turn axes 12a of the
paired guide wheels 12 on the center side of the forward and rearward directions in the
vehicle, are positioned on an axis 12¢ shifting through a distance d2 from the steering axle
0 to the center side. The distance d1 and the distance d2 are equal to each other (d1 =
d2).

[0026]

The operation of the above described wheel trucks 3, 4 of the first embodiment
when running on a curve, is explained with reference to FIG. 2.

On the front wheel truck 3 on the travel direction side, when the vehicle goes to
the curved center guide 1, the guide wheels 12 on the curve inside are moved toward the
outside relative to the curve by an influence of, for example, a centrifugal force (indicated
by the arrow mark S) acting on the vehicle. The guide wheels 12 come into contact with
the center guide 1 on the curve inside. At this time, a reaction force directed to the curve
inside acts on the guide wheel 12 on the vehicle end side and the guide wheel 12 on the
centef side from the center guide 1. In the curve inside, this reaction force acts on the
guide wheel receiver 11 and the guide frame 7 from the guide wheel 12, so that the guide
wheel receiver 11 and the guide frame 7_.turn to the curve inside corresponding to the
curve, and the running wheel 5 tilts to the curve inside corresponding to the curve.
Furthermore, the tie rod 10 is moved by the turning of the guide frame 7 on the curve
inside. The guide frame 7 on the curve outside turns in the same manner, interlocking

with the guide frame 7 on the curve inside, and the running wheel 5 on the curve outside
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also tilts to the curve inside corresponding to the curve.  Therefore, the paired running

wheels 5 are steered so as to tilt along the center guide 1.

[0027)

On the other hand, in the rear wheel truck 4, when the vehicle goes to the curved
center guide 1, the guide wheels 12 on the curve outside are moved toward the inside
relative to the curve by the influence of, for example, a centrifugal force (indicated by the
arrow mark S) acting on the vehicle, and come into contact with the center guide 1. At
this time, a reaction force directed to the curve outside acts on the guide wheel 12 on the
vehicle end side and the guide wheel 12 on the center side from the center guide 1. On
the curve outside, this reaction force acts on the guide wheel receiver 11 and the guide
frame 7 from the guide wheel 12, so that the guide wheel receiver 11 and the guide frame
7 turn to the curve outside corresponding to the curve, and the running wheel 5 tilts to the
curve outside corresponding to the curve. Furthermore, the tie rod 10 is moved by the
turning of the guide frame 7 on the curve outside. The guide frame 7 on the curve inside
turns in the same manner interlocking with the guide frame 7 on the curve outside, and the
running wheel 5 on the curve inside also tilts to the curve outside corresponding to the

curve. Therefore, the paired running wheels 5 are steered so as to tilt along the center

guide 1.

[0028]

As described above, according to the first embodiment of the present invention,
the running wheels 5 can be steered along the center guide 1, and the wheel trucks 3, 4 are
respectively configured so as to have a simple structure.  This simple structure achieves a
reduction in vehicle manufacturing costs, facilitates the vehicle maintenance work, and

achieves a reduction in maintenance costs.

[0029]
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Second Embodiment
A vehicle wheel truck according to the second embodiment of the present
invention is explained below. The basic features of the vehicle in the second
embodiment are the same as those of the vehicle in the first embodiment. The
explanation is given applying the same symbols and names to elements that are essentially

the same as those in the first embodiment. Hereunder, the features different from those
in the first embodiment are explained.

[0030]
Referring to FIG 3, the proximal end part on the outside of the vehicle width

direction in the guide wheel receiver 11, is turnably attached to the end part of the front
and rear direction in the guide frame 7. Therefore, the guide wheel receiver 11 and the
guide wheel 12 can be changed from the state indicated by the broken line to the state
turned 180° indicated by the solid line. Furthermore, side guides 21 are arranged along
the track path on the outside of the vehicle width direction relative to the vehicle, and in
the state indicated by the solid line, the guide wheels 12 are rollable along the side guides
12. In this case, the vehicle can run while being guided along the side guides 21. On
the other hand, in the state indicated by the broken line, as in the first embodiment shown
in FIG. 1, the guide wheels 12 are rollable along the center guide 1. In this case as well,

the vehicle can run while being guided along the center guide 1.

[0031]

As described above, according to the second embodiment of the present
invention, the guide wheel 12 is able to be changed to either the center guide system guide
rail and the side guide system guide rail. Therefore, the vehicle need not be
manufactured separately corresponding to the center guide system and the side guide

system, and furthermore the vehicle manufacturing costs can be reduced.  In addition, the
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vehicle can be configured so that, for example, on an ordinary running path, the vehicle

wheel truck is guided by the center guide 1, and on the other hand, in a depot, the vehicle
wheel truck is guided by the side guides 21. In this case, for an ordinary running path
over a long distance, since this system does not require a large installation space, the
center guide system can achieve a reduction in guide installation cost. On the other hand,
in the depot, the center guide provided along the front and rear direction just under the
vehicle center is unnecessary, and the guide wheel receivers 11 and the guide wheels 12
are positioned on the outside of the vehicle width direction from the lower part of the
wheel trucks 3, 4. Therefore, when a worker performs maintenance work under the
vehicle body 2, the guide wheel receivers 11 and the guide wheels 12 are less liable to

disturb the work. As a result, the maintenance work becomes easier, and therefore the

 maintenance cost is reduced.

[0032]

Third Embodiment

A vehicle wheel truck according to the third embodiment of the present invention
is explained below. The basic features of the vehicle in the third embodiment are the
same as those of the vehicle in the first or second embodiment. The explanation is given
applying the same symbols and names to elements that are essentially the same as those in
the first and second embodiments. Hereunder, the features different from those in the
first and second embodiments are explained,

[0033]

Referring to FIG. 4, the wheel trucks 3, 4 are provided with a restoration rod 31
and a horizontal damper 32, respectively. The restoration rod 31 and the horizontal
damper 32 are arranged along the identical axis extending in the vehicle width direction

on the vehicle end side from the steering axle 9. In addition, in order o install the above
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described restoration rod 31 and horizontal damper 32, a pair of mounting arms 33
extending to the vehicle end side, are provided on the steering axle 9 with a space being
provided in the vehicle width direction so as to hold the central part in the vehicle width
direction of the steering axle 9 therebetween. One end part 31a of the restoration rod 31
is turnably attached to one of the paired guide frames 7, and the other end part 31b thereof
is turnably attached to the mounting arm 33 on one side of the paired guide frames 7.

One end part 32a of the horizontal damper 32 is turnably attached to the other of the
paired guide frames 7, and the other end part 32b thereof is turnably attached to the

mounting arm 33 on the other side of the paired guide frames 7.

[0034]

As described above, according to the third embodiment of the present invention,
at the time of straight running, the turning of the paired right and left guide frames 7,
which are interlocked with each other, is restrained by the restoration rod 31 and the
horizontal damper 32, and furthermore the turning of the running wheels 5 is also
restrained.  The performance of straight running in vehicle is thereby enhanced, and

vibrations of the vehicle are restrained.

[0035]

Fourth Embodiment

A vehicle wheel truck according to the fourth embodiment of the present
invention is explained below. The basic features of the vehicle in the fourth embodiment
are the same as those of the Veﬁicie in the first or second embodiment. The explanation
is given applying the same symbols and names to elements that are essentially the same as
those in the first and second embodiments. Hereunder, the features different from those

in the first and second embodiments are explained.

[0036]
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Referring to FIG. 5, the paired guide wheels 12 arranged on the vehicle end side
of the steering axle 9 are arranged along the axis 12b extending in the vehicle width
direction, and the paired guide wheels 12 arranged on the center side of the steering axle 9
are arranged along the axis 12¢ extending in the vehicle width direction. The distance d3,
from the steering axle 9 to the axis 12b of the guide wheels 12 on the vehicle end side, is

longer than the distance d4 from the steering axle 9 to the axis 12c of the guide wheels 12
on the center side (d3 > d4).

[0037]

By this feature, when the vehicle is running on a curve, on the front wheel truck 3,
a slip angle a1 is generated on the running wheel 5 as shown in FIG. 6. Therefore, the
cornering force of the running wheel 5 (indicated by the arrow mark CF1) increases, and
the guide wheel working force which 1s directed to the center guide 1 of the guide wheel
12 on the vehicle end side on the curve inside (indicated by the arrow mark F1), decreases.
Similarly, the guide wheel working force, which is directed to the center guide 1 of the
guide wheel 12 on the center side (indicated by the arrow mark F2), decreases.
[0038]

Hereinbelow, the guide wheel working force on the front wheel truck 3 is
explained. In the guide wheel 12 on the vehicle end side and on the curve inside, in the
case in which the amount of a force opposing a force tending to return the vehicle state to
a straight running state is taken as rfl, the amount of the centrifugal force acting on the
vehicle is taken as s, and the amount of the cornering force acting on the paired running
wheels 5 is taken as cfl, the amount of guide wheel working force 11 is expressed by the
formula f1 = rfl + s/4 — 2+cf1+d4/(d3+d4). In addition, in the guide wheel 12 on the
center side and on the curve inside, in the case in which the amount of a force opposing a

force tending to return the vehicle state to a straight running state is taken as rf2, the
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amount of the centrifugal force acting on the vehicle is taken as s, and the amount of the
cornering force acting on the paired running wheels 5 is taken as cf2, the amount of guide
wheel working force f2 is expressed by the formula f2 = rf2 + s/4 — 2-cf2- d3/(d3+d4).
10039]

When the vehicle is running on a curve, on the rear wheel truck 4, a slip angle 0.2
is generated on the running wheel 5 as shown in FIG. 6. Therefore, the comering force
of the running wheel 5 (indicated by the arrow mark CF2) increases, and the guide wheel
working force, which is directed to the center guide 1 of the guide wheel 12 on the vehicle
end side on the curve inside (indicated by the arrow mark F3), decreases.  Similarly, the
guide wheel working force, which is directed to the center guide 1 of the guide wheel 12

on the center side (indicated by the arrow mark F4), decreases.

[0040]

The guide wheel working force on the rear wheel truck 4 is further explained.
On the guide wheel 12 on the vehicle end side and on the curve inside, in the case in
which the amount of a force opposing a force tending to return the vehicle state to a
straight running state is taken as rf3, the amount of the centrifugal force acting on the
vehicle is taken as s, and the amount of the cornering force acting on the paired running
wheels 5 is taken as cf2, the amount of guide wheel working force f3 is expressed by the
formula £3 = rf3 — /4 — 2-cf2+-d4/(d3+d4). Inaddition, in the guide wheel 12 on the
center side and on the curve inside, in the case in which the amount of a force opposing a
force tending to return the vehicle state to a straight running state is taken as rf4, the
amount of the centrifugal force acting on the vehicle is taken as 5, and the amount of the
cornering force acting on the paired running wheels 5 is taken as cf4, the amount of guide

wheel working force f4 is expressed by the formula {4 = rf4 — /4 - 2: cf2+d3/(d3+d4).

[0041]
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As described above, according to the fourth embodiment of the present invention,
since the distance d3 from the axis 12b of the guide wheels 12 on the vehicle end side to
the steering axle 9, is longer than the distance d4 from the axis 12¢ of the guide wheels 12
on the center side to the steering axle 9, when running on a curve, the running wheels 5 tilt
in the state in which the slip angle is generated. Therefore, even in the wheel trucks 3, 4
having such a simple construction, when running on a curve, the guide wheel working
force directed to the center guide 1 of the guide wheel 12, can be decreased by the
cornering force generated on the paired running wheels 3, and the contact pressure of the
center guide 1 and the guide wheel 12 can further be decreased.  Wear and deterioration

of the center guide 1 and the guide wheels [2 can thereby be reduced.

[0042]

Fifth Embodiment

A vehicle wheel truck according to the fifth embodiment of the present invention '
is explained below. The basic features of the vehicle of the fifth embodiment are the
same as those of the vehicle of the fourth embodiment. The explanation is given
applying the same symbols and names 1o elements that are essentially the same as those in

the first and second embodiments. Hereinbelow, the features different from those in the

fourth embodiment are explained.

[0043]

As shown in FIG. 7, the wheel trucks 3, 4 are respectively provided with the
restoration rod 31, the horizontal damper 32, and the paired mounting arms 33, which are
configured in the same manner as in the third embodiment. Therefore, in the fifth

embodiment as well, effects that are the same as those of the third embodiment can be

achieved.

[0044]
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The above is a description of the embodiments of the present invention. The
present invention is not limited to the above deseribed embodiments, and various

modifications and changeé can be made based on the technical concepts of the present

invention.

Reference Signs List

[0045]

1 Center guide

2 Vehicle body

3 Front wheel truck
4 Rear wheel truck
5 Running wheel
Sa Tdentical axis

6 Knuckle

7 Guide frame

Ta End part

8 Kingpin

9 Steering axle

10 Tie rod

10a End part

i1 Guide wheel receiver

12 Guide wheel
12a Turn axis
12b, 12¢c Axis

21 Side guide

31 Restoration rod
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3la One end part

31b Other end part

32 Horizontal damper
32a One end part

32b Other end part

33 Mounting arm

A, Fi-F4, CF1,CF2, 8  Arrow
di-d4 Distance

al, a2
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CLAIMS

1. A track-guided vehicle wheel truck, comprising:
two running wheels provided on an identical axis;

two knuckles configured to be turned by two kingpins, respectively,

and mounted on the two running wheels, respectively;
four guide wheels each configured to roll

(i) along one of both side surfaces, in a vehicle width

direction, of a center guide, or

(i) along one of facing side surfaces, in the vehicle width

direction, of two side guides,

wherein the center guide is positioned in a
middle of the vehicle in the vehicle width direction -
relative to the two running wheels on a running track,
and the two side guides are positioned outside the
vehicle in the vehicle width direction relative to the two

running wheels, respectively;

two guide frames arranged apart from each other in the vehicle
width direction, arranged along a length direction of the vehicle, arranged
between the running wheels in the vehicle width direction, and fixed to the

knuckles, respectively;

a tie rod arranged closer to a center of the vehicle in the length

direction than the identical axis, and interlocking with the guide frames;
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four guide wheel receivers corresponding to the four guide wheels,
respectively, and disposed between the two guide frames in the vehicle width

direction, wherein

two of the guide wheel receivers are on a vehicle end side
and are farther from the center, in the length direction, of the

vehicle than the identical axis, and

the other two of the guide wheel receivers are on a center
side and are closer to the center, in the length direction, of

the vehicle than the identical axis; and

a steering axle arranged along the vehicle width direction, and
configured to turn the running wheels, the knuckles, and the guide frames by
mounting the guide frames on the kingpins at both ends of the steering axie,
respectively;

wherein the guide wheels are installed on distal ends of the guide

wheel receivers, respectively;

wherein the running wheels are steerable along the center guide or

the side guides;

wherein each of the guide wheel receivers is attached to the
corresponding guide frame so as to be switched between a first condition and a

second condition;

wherein, in the first condition, each of the guide wheel receivers
extends from the corresponding guide frame toward the other guide frame in the
vehicle width direction so that the guide wheels are rollable on the side surfaces

of the center guide; and
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wherein, in the second condition, each of the guide wheel receivers
extends from the corresponding guide frame away from the other guide frame in
the vehicle width direction so that the guide wheels are rollable on the facing side

surfaces of the side guides.

2. A track-guided vehicle wheel truck according to claim 1, wherein each of
the guide wheel receivers is attached to the corresponding guide frame so as to

be turnable between the first and second conditions.

3. A track-guided vehicle wheel truck according to claim 1, further comprising

a restoration rod and a horizontal damper, wherein
the restoration rod is provided along the vehicle width direction,

one end of the restoration rod is aftached to a corresponding one of

the guide frames,
the other end of the restoration rod is attached to the steering axle,
the horizontal damper is provided along the vehicle width direction,

one end of the horizontal damper is attached to the corresponding

guide frame, and

the other end of the horizontal damper is attached to the steering

axle.

4, A track-guided vehicle wheel truck according to ciaim 1, wherein a
distance in the length direction between the steering axle and a turn axis of the
guide wheels corresponding to the two guide wheel receivers on the vehicle end

side, is longer than a distance in the length direction between the steering axle
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and a turn axis of the guide wheels corresponding to the other two guide wheel

receivers on the center side.



