DESCRI PTI ON

Title of the Invention
STEERI NG BOG E, AND VEH CLE FOR TRACK- BASED TRANSPORTATI ON

SYSTEM

Technical Field

[ 0001]

The invention present relates to a steering bogie of
a track-based transportation system and a vehicle
i ncluding the steering bogie.

Priority is claimed on Japanese Patent Application
No. 2013-217737, filed Cctober 18, 2013, the content of
whi ch is incorporated herein by reference.
Background Art

[ 0002]

As new transportation mneans other than buses and
rail roads, track-based transportation systenms in which a
vehicle travels on a track wusing traveling wheels
consisting of rubber tires, and guide wheels of the
vehicle are guided by guide rails are known. Such track-
based transportation systens are generally referred to as
new transportation systens or autonated people novers
( APM) .

[ 0003]



In the track-based transportation systens, there are
some systenms in which tires of a steering bogie can be
steered so as to be capable of snoothly passing through a
curved portion of the track when traveling on the curved
portion of the track. A tire to be steered is generally a
single tire in consideration of steering performance.

[ 0004]

In this way, since the tire to be steered is the
single tire, it is necessary to support the |load of the
vehicle with the single tire. For this reason, the weight
of the vehicle is limted, and application of a steering
carri age to a | ar ge-si zed vehicl e IS difficult.
Additionally, in order to maxim ze the inposed |oad while
using the single tire, a technique of enclosing nitrogen
gas so that tire internal pressure is raised as high as
possi ble is used. This beconmes a factor of an increase in
costs.

Additionally, in the single tire, the inposed |oad
per tire beconmes large. Thus, there is also limtation to
maxi mum speed, and the single tire is generally used in a
speed zone of 80kni h or |ess.

[ 0005]

Here, PTL 1 discloses that dual tires are used as
steering wheels in a steering device to be applied to an

aut onobi | e. In this steering device, a difference in



rotation traveling distance between a tire outside a curve
and a tire inside the curve is absorbed by using a
differential gear. By applying the structure of the dua
tires disclosed in PTL 1 to the tires steered by the
steering bogie of the track-based transportation systens,
it is possible to increase the inposed | oad of the tires.
Ctation List

Patent Literature

[ 0006]

[ PTL 1] Japanese Unexam ned Patent Application
Publication No. 55-15301
Summary of | nvention

Techni cal Probl em

[ 0007]
However, in the structure described in PTL 1, it is
necessary to provide the differential gear. Ther ef ore,

the structure becones conplicated and large, and the
necessity for selecting larger sizes than those of tires
and wheels that are usually selected conmes out. Therefore,
this becones a factor of an increase in costs.

[ 0008]

The invention provides a steering bogie and a
vehicle for a track-based transportation system that can
obtain sufficient |oad bearing performance while hol ding

down costs.



Sol ution to Problem

[ 0009]

A steering bogie related to a first aspect of the
invention includes a steering shaft provided at a |ower
part of a carbody of a vehicle for a track-based
transportation system traveling on a traveling road
surface of a track; shaft-like king pins provided in a
pair at end sections of the steering shaft on both sides
of the carbody in a width direction; axle hubs provided so
as to be swingable with respect to the steering shaft via
the king pins; a plurality of tires nmounted on each of the
axl e hubs; guide wheels that roll on guide rails provided
at the track in an extending direction of the track and
that are guided fromthe width direction of the track; a
gui de device part that supports the guide wheels and the
steering shaft; and a steering nechanism that causes the
axle hubs to rotate around the king pins in accordance
with the di splacenent of the guide device part.

[ 0010]

In such a steering bogie, the plurality of tires are
nmount ed on each axle hub. For this reason, conpared to a
case where each axle hub is provided wth one tire, that
is, a case of a single tire, the carbody with | arge wei ght
can be supported. Since the weight of the carbody can be

decentralized and supported by the plurality of tires in



this way, the inposed | oad per tire can be nade small.

Additionally, since the inposed l|load per tire is
made small, it is also possible to raise the speed
performance of the tires to a speed performance that the
tires originally have, and traveling at 100 kmh or nore
is also possible. As the tires travel at their origina
speed performance (100 knmih or nore) in this way, the tine
of running can be shortened, and thereby, inprovenents in
service for passengers becone possible. Additionally, it
Is also possible to extend and manage the track from urban
areas with many short curves to suburban cities having
|l ong distances between stations, and a transportation
systemwi th broad applications can be suppli ed.

[0011]

In the steering bogie related to a second aspect of
the invention based on the first aspect, the king pin may
be provided at an inclination angle of O degrees or nore
and 8 degree or less on the basis of a vertical Iline
or t hogonal to a traveling direction and the wdth
direction of the carbody, and the axle hub nay be provided
to have the inclination angle.

In the steering bogie related to a third aspect of
the invention based on the first aspect, the king pin may
be provided at an inclination angle of O degrees or nore

and 1 degree or less on the basis of a vertical Iline



orthogonal to a traveling direction and the wdth
direction of the carbody, and the axle hub may be provi ded
to have the inclination angle. Additionally, it is nore
preferable that this inclination angle is near 0 degrees.

[0012]

In this way, the tires to be steered are provided at
an inclination angle of O degrees or nore, that is, a
positive inclination angle. Hence, a restoring force such
that the vehicle runs straight can be exerted on the tires,
and straight-running stability can be inproved.

Additionally, the tires steered in this way are
provided at a king pin inclination angle of O degrees or
nore and 8 degrees or less, preferably, at a king pin
inclination angle that is O degrees or nore and 1 degree
or less and near 0 degrees. That s, since the
inclination angle is made snmall, even if one axle hub is
provided with the plurality of tires, a difference between
radii fromthe centers of the tires to a traveling surface
in the tires and a difference between reaction forces that
are applied to the tires fromthe traveling surface can be
made small between the plurality of tires that are nounted
on each axle hub at the tine of the steering of the tires.
As a result, the partial wear occurring between the
plurality of tires can be suppressed.

[ 0013]



In the steering bogie related to a fourth aspect of
the invention based on any one of the first to third
aspects, in the king pin, the spacing between a centra
position, on the traveling road surface, of a tire width
that is a distance between an inside end surface in a tire
| ocated on an innernost side in the width direction anong
the plurality of tires in the sane axle hub, and an
outside end surface in a tire |ocated on an outernost side
in the width direction, and a point where a central axis
of the king pin intersects the traveling road surface may
be 50 nmor nore and 350 mm or | ess.

[ 0014]

In this way, when a so-called king pin offset anount
is a distance near 50 mm to 350 mm and preferably 50 mm
steering torque at the time of the steering of the tires
can be made small. As a result, since steering resistance
becomes small, passage wth a large (short ~curve)
curvature is also possible, there is also no limtation to
track linearity, and free track linear programmng is
possi ble. Additionally, since the steering resistance is
small, the load applied to steering system parts becones
small, the steering system parts can be nade snmall, and a
| i ght wei ght steering bogie can be provided conpactly.

[ 0015]

In the steering bogie related to a fifth aspect of



the invention based on any one of the first to fourth
aspects, the guide wheels may be supported by a guide
device part in front of and behind the tires.

[ 0016]

Since the guide wheels are provided in front of and
behind the tires, an excessive centrifugal force
(centrifugal force superelevation) caused on the vehicle
when traveling along a curved portion of the track can be
applied to the guide wheels, and side slip does not occur
in the tires. For this reason, even if each axle hub is
provided with the plurality of tires, sufficient steering
performance can be obtai ned.

[0017]

In the steering bogie related to a sixth aspect of
the invention based on the fifth aspect, the guide device
part may include a guide franme that supports the guide
wheels and is provided so as to be turnable with respect
to the carbody, and the steering nechanism may include a
steering nenber that is installed between each of the axle
hubs and the guide frame and steers the tires in
accordance with the displacenent of the guide frane.

[ 0018]

| f the guide wheels are guided along the guide rail
by the steering nenber when traveling on the curved

portion of the track, the guide frame is turned wth



respect to the carbody, and the guide frane is displaced
according to the traveling direction. The tires are
steered by the steering nmenber with the displacenent of
this guide frane. That is, a structure in which a
steering type is conbined with a bogie type is provided

and the entire steering bogie is not turned, but only the
guide frame is turned. For this reason, turning wth a
smaller force is possible, and even if each axle hub is
provided with the plurality of tires, sufficient steering
performance can be obtai ned.

[ 0019]

In the steering bogie related to a seventh aspect of
the invention based on any one of the first to sixth
aspects, in the plurality of tires in the sane axle hub,
air pressure nay be higher in the tire provided on a side
away fromthe king pin than in the tire provided on a king
pin side.

[ 0020]

VWhen each axle hub is provided with the plurality of
tires, a larger inposed load is generated, under the
I nfluence of rolling of the vehicle occurring due to a
centrifugal force according on the vehicle at the tine of
curve traveling, on the outer wheel (the tire on the side
away from the king pin) than on the inner wheel (the tire

on the king pin side) when traveling on the curved portion.



For this reason, if air pressures are made equal to each
other between the plurality of tires, the anmount of
defl ection of the outer wheel becones |larger, and the | oad
radius of the outer wheel becones smaller. |In this case,
in the inner wheel and the outer wheel, traveling distance
per rotation beconmes snaller in the outer wheel than in
the inner wheel, and the inner wheel slips. Moreover, at
the time of traveling on the curved portion, the traveling
di stance per rotation of the outer wheel needs to becone
| arger than that of the inner wheel, due to a difference
in the radius of rotation of a curve, between the
plurality of tires nmounted on the axle hub |ocated outside
in the direction of the radius of the curve. However ,
since the nunbers of rotations are the sane in the inner
wheel and the outer wheel, the traveling distances per
rotation of the inner wheel and the outer wheel are the
same, and the slip of the inner wheel is pronoted in
conmbination with the influence of the above-described
centrifugal force.

In the present enbodinment, even if the rolling of
the vehicle generated by the centrifugal force acting on
the vehicle is applied at the tinme of curve traveling by
making the air pressure of the outer wheel higher than
that of the inner wheel, the load radius of the outer

wheel can be kept large, and the traveling distance per



rotation of the outer wheel can be increased. Therefore,
the partial wear between the inner wheel and the outer
wheel can be suppressed by suppressing the slip of the
i nner wheel and suppressing the wear of the inner wheel.

Wen traveling on the curved portion, in the
plurality of tires provided in the axle hub on the inner
side of the curve, the inposed load is reduced due to the
i nfluence of the ~centrifugal force conpared to the
plurality of tires provided in the axle hub on the outer
side of the curve. The amount of decrease of this inposed
load in the outer wheel becones larger than that in the
inner wheel, in the plurality of tires on the inner side
of the curve. Since air pressure in the outer wheel is
made hi gher as descri bed above, the anobunt of decrease of
the inposed |oad can be suppressed. Hence, in the
plurality of tires on the inner side of the curve, the
partial wear between the inner wheel and the outer wheel
can be suppressed by suppressing the slip of the outer
wheel and suppressing the wear of the outer wheel

[ 0021]

In the steering bogie related to an eight aspect of
the invention based on any one of the first to seventh
aspects, in the plurality of tires in the same axle hub,
the dimension of the tire width may be larger in the tire

provi ded on a side away fromthe king pin than in the tire



provi ded on a king pin side.

[ 0022]

By using a tire with a larger width than the inner
wheel (the tire on the king pin side) as the outer wheel
(the tire on the side away from the king pin), the outer
wheel is not easily defornmed, and the |oad radius of the
outer wheel can be kept larger than that of the inner
wheel. Therefore, the traveling distance per rotation of
the outer wheel can be increased, the partial wear between
the inner wheel and the outer wheel can be prevented by
reduci ng the amount of slip of the inner wheel. Moreover,
the anobunt of decrease of the inposed |oad of the outer
wheel of the plurality of tires on the inner side of the
curve can be suppressed, and the partial wear between the
inner wheel and the outer wheel can be suppressed by
suppressing the wear of the outer wheel.

[ 0023]

In the steering bogie related to a ninth aspect of
the invention based on any one of the first to eighth
aspects, in the plurality of tires in the same axle hub,
the dinmension of the tire dianeter may be larger in the
tire provided on a side away fromthe king pin than in the
tire provided on a king pin side.

[ 0024]

By using a tire with a larger dianeter than the

- 12 -



i nner wheel (the tire on the king pin side) as the outer
wheel (the tire on the side away from the king pin), the
| oad radius of the outer wheel can be kept l|arger than
that of the inner wheel. Therefore, the traveling
di stance per rotation of the outer wheel can be increased,
the partial wear between the inner wheel and the outer
wheel can be prevented by reducing the amount of slip of
the inner wheel. Mreover, the amount of decrease of the
I nposed | oad of the outer wheel of the plurality of tires
on the inner side of the curve can be suppressed, and the
partial wear between the inner wheel and the outer wheel
can be suppressed by suppressing the wear of the outer
wheel .

Moreover, by nounting a tire in a half-worn state in
whi ch the wear has proceeded, as the inner wheel with a
smal |l er dianmeter, and nounting a new tire as the outer
wheel, it is possible to make the dianmeter of the tires
| arger on the outer wheel than on the inner wheel. That
Is, a dinensional difference between the inner wheel and
the outer wheel can be provided by tire rotation. Thus,
It is possible to utilize the tires efficiently.

[ 0025]

In the steering bogie related to a tenth aspect of
the invention based on any one of the first to ninth

aspects, the guide wheels may be guided by the guide rails



provided in a pair on both left and right sides of the
track in the width direction

[ 0026]

In the steering bogie that travels on a so-called
side guide type track, the inposed |oad per tire can be
made smal | .

[ 0027]

In the steering bogie related to an el eventh aspect
of the invention based on any one of the first to ninth
aspects, the guide wheels may be guided by one guide rai
provided on at a central position of the track in the
wi dth direction.

[ 0028]

In the steering bogie that travels on a so-called
center guide type track, the inposed |load per tire can be
made smal | .

[ 0029]

Additionally, a vehicl e for a track- based
transportation system related to a twelfth aspect of the
i nvention includes the steering bogie according to any one
of the first to eleventh aspects; and a carbody having the
steering bogie provided at a | ower part thereof.

[ 0030]

In the vehicle for such a track-based transportation

system the inposed load per tire can be namde small by

- 14 -



i ncluding the above steering bogie.
Advant ageous Effects of Invention

[ 0031]

In the above steering bogie and the above vehicle
for the track-based transportation system the plurality
of tires is nounted on an end section of each axle hub, so
that sufficient |oad bearing perfornmance can be obtained
whi | e hol di ng down costs.

Brief Description of Draw ngs

[ 0032]

Fig. 1 is atop viewillustrating an aspect in which
a vehicle related to a first enbodinent of the invention
travels on a linear portion of a track.

Fig. 2 is a top view illustrating a steering bogie
provi ded at the vehicle related to the first enbodi nent of
the invention.

Fig. 3 is a front view illustrating the steering
bogie provided at the vehicle related to the first
enbodi ment of the invention.

Fig. 4 is a side view illustrating the steering
bogie provided at the vehicle related to the first
enbodi ment of the invention.

Fig. 5is atop viewillustrating an aspect in which
the vehicle related to the first enbodinment of the

invention travels on a curved portion of the track.



Fig. 6 is atop viewillustrating the steering bogie
provided at the vehicle related to the first enbodi nent of
the invention and illustrating a case where a king pin has
a positive inclination angle.

Fig. 7 is a top view illustrating a steering bogie
provided at a vehicle related to a second enbodi nent of
the invention.

Fig. 8 is a front view illustrating the steering
bogie provided at the vehicle related to the second
enbodi ment of the invention.

Fig. 9 is a side view illustrating the steering
bogie provided at the vehicle related to the second
enbodi ment of the invention.

Description of Enbodi nents

[ 0033]

[ First enbodi nent]

Her ei naf ter, a vehicle 1 related to a first
enmbodi ment of the invention wll be described wth
reference to Figs. 1 to 6.

As illustrated in Fig. 1, the vehicle 1 is a vehicle
for a new transportation system that travels on a track
100 while being guided by a guide rail 101 provided at the
track 100. In the present enbodinent, the vehicle 1 is a
vehicle for a side guide rail type (side guide type)

transportation system in which guide rails 101 running



al ong an extending direction of the track 100 are provided
on both sides that becone the outer sides of the track 100
in awdth direction.

[ 0034]

Additionally, the vehicle 1 includes a steering
bogie 4 that travels on a traveling road surface 100a of
the track 100, and a carbody 2 that is supported by the
steering bogie 4.

The vehicle 1 travels in a direction (a rightward
direction on the paper surface of Fig. 1) illustrated in
arrow D of Figs. 1, 2, 4, and 5. Hereinbelow, the front
and the rear facing in the traveling direction of the
vehicle 1 are referred to as front and rear, and the |eft
and the right on a plane which intersects this traveling
direction is referred to as left and right in the wdth
di rection.

[ 0035]

The carbody 2 has a pair of steering bogies 4
provided on the front and rear in the traveling direction
at a lower part thereof. Here, a steering bogie 4
provided on a front side is referred to as a steering
bogie 4a, and a steering bogie 4 provided on a rear side
is referred to as a steering bogie 4b.

[ 0036]

As illustrated in Figs. 2 to 4, each steering bogie



4 includes a steering shaft 11 provided at the | ower part
of the carbody 2, king pins 20 provided in one pair on
both left and right sides in the width direction at end
sections of +the steering shaft 11, and axle hubs 9
provi ded at the steering shaft 11 via the king pins 20.

Mor eover, the steering bogie 4 includes tires 10
nmounted on the axle hubs 9, respectively, guide wheels 39
that are guided fromthe width direction of the track 100,
a guide device part 19 that supports the guide wheels 39
and the steering shaft 11, and a steering nechanism 23
that steers the tires 10 in accordance wth the
di spl acenent of the guide device part 19.

[ 0037]

Here, since the steering bogie 4a on the front side
and the steering bogie 4b on the rear side have the sane
configuration except that the front and rear are reversed,
the steering bogie 4a on the front side wll be
representatively descri bed bel ow.

[ 0038]

Wen the vehicle 1 is traveling on the Iinear
portion of the track 100, the steering shaft 11 is
provided so as to extend in the width direction.

[ 0039]

The king pins 20 are nenbers that serve as steering

shafts of the tires 10 and form a shaft shape, and are
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provided in one pair on both sides in the width direction
at an inclination angle of 0 degrees or nore and 8 degrees
or less on the basis of a vertical line L (refer to Fig.
3) orthogonal to the traveling direction and the wdth
di recti on. The 8 degrees are positive 8 degrees, and
indicate that a central axis L1 of each king pin 20
inclines outward in the wdth direction as it noves
downward (refer to Fig. 6).

[ 0040]

The axle hub 9 are swingably provided so as to be
swi ngable around the king pin 20 with respect to the
steering shaft 11.

[ 0041]

A plurality of tires 10 are nounted on each axle hub
9, and are sw ngable around the king pin 20 together wth
the steering shaft 11. The plurality of nounted tires 10
rotate with the same nunber of rotations as the axle hub 9
with the rotation of the axle hub 9.

In the present enbodinent, two tires 10 are nounted
on each axle hub 9, and are dual tires. Herei nafter, a
tire 10 on the king pin 20 side out of the dual tires is
referred to as an inner wheel 10a, and a tire 10 on a side
noving away from the king pin 20 is referred to as an
outer wheel 10Db.

[ 0042]



The guide wheels 39 are provided in four places on
both left and right sides in the wdth direction so as to
sandwich the tires 10 fromthe front and rear. The guide
wheels 39 which are rotatable with rotational axes as
centers extending upward and downward in an orthogonal
direction orthogonal to the traveling direction and the
width direction, conme into contact with the guide rails
101 together with the traveling of the vehicle 1, and rol
on the guide rails 101.

[ 0043]

The guide device part 19 has a suspension device 12
that supports the steering shaft 11, a guide frame 21 that
supports the guide wheels 39, and a turning bearing 22
that supports the guide frane 21 turnably around a turning
center O perpendicular to a floor surface of the carbody 2.

[ 0044]

The suspension device 12 has a pair of left and
right spring receivers 14 that is brought into rigid
contact wwth the steering shaft 11, a one pair of left and
right air springs 15 that are arranged between an
underfranme 3 constituting the |lower part of the carbody 2
and the spring receivers 14, a plurality of (four in the
present enbodinent) parallel links 16 that supports the
spring receivers 14 so as to be displaceable in the

ort hogonal direction, and a suspension frame 17 that are
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di sposed between the parallel links 16 and the underfranme
3.

[ 0045]

Each air spring 15 has an upper end nounted on the
underfrane 3 and has a lower end nmounted on an upper end
of each spring receiver 14. The air springs 15 relax the
relative vertical vibration of the tires 10 with respect
to the carbody 2.

[ 0046]

The suspension frame 17 is |located on rear sides of
the spring receivers 14, and is fixed to the underfrane 3.
Since the front and rear of the steering bogie 4b on the
rear side are reversed to those of the steering bogie 4a
on the front side as described above, the suspension frane
17 is located on front sides of the spring receivers 14.

[ 0047]

The paral | el l'inks 16 are vertically and
hori zontally arranged side by side so as to becone
parallel to each other, and couple the suspension frane 17
and the spring receivers 14. One end section of each of
the parallel links 16 is pin-coupled to the suspension
frame 17, and the other end section of each of the
parallel links 16 is pin-coupled to the spring receiver 14.
That is, the suspension frame 17, the spring receivers 14,

and the parallel links 16 constitute a parallel [link

- 21 -



mechani sm The parallel |links 16 also function as
traction rods for transmtting driving forces or
decelerating forces of the tires 10 to the carbody 2.

[ 0048]

The guide frame 21 is arranged at |ower parts of the
spring receivers 14, and has a pair of left and right
| ongi tudinal beans 30 that extend in the traveling
direction, and has a pair of cross beans 31 that are
conbined with the pair of I|ongitudinal beans 30, extend
outward in the width direction, and are disposed so as to
be sandwich the tires 10 from the front and rear. The
pair of |ongitudinal beanms 30 and the pair of cross beans
31 are assenbled in parallel crosses. Additionally, one
guide wheel 39 as above is nmounted on an end section
position of each cross beam 31 in the width direction.

[ 0049]

In the guide franme 21, a swtiching guide wheel 39a
is provided below the guide wheel 39, rolls in contact
with the branch guide rail (not illustrated) provided at
the track 100, at a branching part in the track 100, and
gui des the vehicle 1 in a branch direction (refer to Figs.
3 and 4).

[ 0050]

The turning bearing 22 is arranged between of the

pair of left and right the spring receivers 14 and the
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gui de frame 21. Al t hough the turning bearing 22 is not
illustrated in details, the turning bearing has an inside
ring and an outside ring. One of the inside ring and the
outside ring is fixed to the lower parts of the pair of
spring receivers 14 and the other is fixed to an upper
part of the guide frame 21. In this way, as illustrated
in Fig. 5,6 the guide frame 21 is mde turnable wth
respect to the carbody 2. Forward-backward and | eftward-
rightward central parts of the guide frame 21 and a
central part of the steering shaft 11 in the extending
direction are |located on the turning center O

[ 0051]

The steering nechanism 23 has steering nenbers 24
that change the steering angle of +the tires 10 in
conjunction with the turning of the guide frame 21 around
the turning center O horizontal danpers 40 that danp
forces acting on the tires 10, and steering stabilizers 41
that apply restoring forces to the tires 10.

[ 0052]

Each steering nenber 24 has a steering arm 27 that
rocks and rotates integrally with the tires 10 with the
king pin 20 as a rotation center, and a steering rod 28
that couples the steering arm 27 and the guide frame 21

[ 0053]

The steering arm 27 is pin-coupled to each axle hub
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9 so as to becone rotatable with respect to the axle hub 9
with an axis extending in the orthogonal direction as a
center. The steering arm 27 is provided so as to extend
forward in a state where the vehicle 1 is traveling on the
i near portion of the track 100.

[ 0054]

The steering rod 28 is pin-coupled to a front end
section of the steering arm 27 at one end section thereof.
Additionally, the steering rod 28 is provided to extend
inward in the width direction in a state where the vehicle
1 is traveling on the linear portion of the track 100
Additionally, the other end section of the steering rod 28
is pin-coupled to a central position of the guide franme 21
in the wdth direction. 1In this way, the steering rod 28
is rotatable with respect to the steering arm 27 and the
guide frame 21 with an axis extending in the orthogonal
direction as a center.

[ 0055]

That is, if the guide frame 21 turns wth the
turning center O as a center, the steering rod 28 is
di splaced with this turning, rotates the axle hub 9 wth
the king pin 20 as a center via the steering arm 27, and
steers the tires 10.

[ 0056]

Each horizontal danper 40 is provided between one
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(left in the present enbodi nment) axle hub of the left and
right axle hubs 9 and the guide frame 21, is a danping
devi ce, such as a pneunatic horizontal danper, and danps a
force in a direction in which the tires 10 rotates around
the king pin 20. More specifically, the horizontal danper
40 has one end pin-coupled to the guide frame 21 at the
central position of the guide frame 21 in the wdth
direction and at a position where the horizontal danper
does not interfere with the steering rod 28 in front of a
position where the steering rod 28 is pin-coupled. The
other end of the horizontal danper 40 is pin-coupled to
one of the left and right axle hubs 9. In this pin-
coupled portion, one end and the other end of the
hori zontal danmper 40 are made rotatable with the direction
extending in the orthogonal direction as a rotational axis.

[ 0057]

Each steering stabilizer 41 is provided between the
other (right in the present enbodinent) axle hub of the
left and right axle hubs 9 and the guide frame 21, and
applies a restoring force to return the tires 10 to a
state before the rotation thereof to the tires 10, using a
coil spring or the like, when the tires 10 have rotated
around the king pin 20. More specifically, simlar to the
hori zontal danper 40, the steering stabilizer 41 has one

end pin-coupled to the guide frame 21 at the central
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position of the guide frame 21 in the width direction and
at a position where the horizontal danper does not
interfere with the steering rod 28 in front of a position
where the steering rod 28 is pin-coupled. Mor eover, the
other end of the steering stabilizer 41 is pin-coupled to
the other of the left and right axle hubs 9. 1In this pin-
coupl ed portion, one end and the other end of the steering
stabilizer 41 are nmade rotatable wth the direction
extending in the orthogonal direction as a rotational axis.

[ 0058]

In such a vehicle 1, as for each steering bogie 4,
the plurality of tires 10 are nounted on each axle hub 9,
and are dual tires in the present enbodi nent. For this
reason, conpared to a case where the each axle hub 9 is
provided with one tire 10, that is, a case of a single
tire, the carbody 2 with | arge wei ght can be support ed.

[ 0059]

Since the weight of the carbody 2 can be held by the
dual tires in this way, the weight of the carbody 2 can be
decentralized and supported, and the inposed |oad per tire
10 can be made snal |

Therefore, it is also possible to return the speed
performance of the tires 10 to an original speed
performance that the tires 10 have, and traveling at 100

kmh or nore is also possible. As the tires 10 travel at
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their original speed performance (100 kmih or nore) in
this way, the tinme of running can be shortened, and
thereby, inmprovenents in service for passengers becone
possi bl e. It is also possible to extend the track 100
fromurban areas with many short curves to suburban cities
havi ng | ong di st ances bet ween stations, and a
transportation system wth broad applications can be
suppl i ed.

[ 0060]

Additionally, since the inposed |oad per one tire 10
can be nade small, for exanple, it is also possible to use
tires 10 used for general trucks or general buses w thout
usi ng core-type tires 10.

[ 0061]

In the <core-type tires 10, exclusive jigs or
exclusive tools are required at the time of the
repl acenment of the tires 10, and replacenent work is also
difficult. Hence, since the tires used for general trucks
or buses can be used as the tires 10, it is possible to
reduce costs or reduce tinme and effort for the repl acenent
work of the tires 10.

[ 0062]

Mor eover, the tires 10 to be steered are provided at
an inclination angle of 0 degrees or nore and 8 degrees or

|l ess. That is, since the inclination angle is made smal |



even in the dual tires, a difference between radii from
the centers of the tires 10 to a traveling surface in the
tires 10 and a difference between reaction forces that are
applied to the tires 10 from the track 100 becone snall
between the inner wheel 10a and the outer wheel 10b that
are nounted on each axle hub 9 at the tine of the steering
of the tires 10. Hence, the partial wear between the
tires 10 can be suppressed.

[ 0063]

Additionally, since the tires 10 to be steered are
provided at a positive inclination angle of 0O degrees or
nore, a restoring force such that the vehicle 1 runs
straight can be exerted on the tires 10, and straight-
running stability can be inproved.

[ 0064]

Al though it is nost preferable that the inclination
angle of the king pin 20 is O degrees, since the influence
of wear of steering system parts, the nanufacturing
di nrension errors of the steering system parts, or the I|ike
can be considered in practice, it may be difficult to set
the inclination angle to O degrees conpletely in ternms of
design. Hence, in the present enbodinent, the inclination
angle of the king pin 20 is set to O degrees or nore and 8
degrees or |less. However, the inclination angle may be O

degrees or nore and 5 degrees or less, preferably O
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degrees or nore and 3 degrees or less, and nore preferably
O degrees or nore and 1 degree or less. That is, it is
preferable to bring the inclination angle as close to O
degrees as possible in the range of dinensional tolerance.

[ 0065]

When the inclination angle of the king pin 20 is set
to O degrees or nore and 1 degree or |less, one angle that
is an upper limt of this angle is a nunerical value that
Is specified when the amount of lowering by which the
i nner wheel 10a and the outer wheel 10b constituting the
dual tires 10 nove downward at the time of steering
becones equal to or lower than a | oad radius difference Ar
between the inner wheel 10a and the outer wheel 10b that
may occur due to wear in normal traveling.

[ 0066]

The numerical value of the load radius difference Ar
that may be caused due to such wear in normal traveling is
a nunerical value that becomes 20% of the |oad radius
di fference caused between the inner wheel 10a and the
outer wheel 10b due to a centrifugal force that is applied
to the vehicle 1 at the tinme of traveling on a curved
portion.

[ 0067]

Additionally, since the guide wheels 39 are provided

in front of and behind the tires 10, an excessive
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centrifugal force caused on the vehicle 1 when traveling
on the curved portion of the track 100 can be applied to
the guide wheels 39. For this reason, side slip is not
caused in the tire 10, and even in the case of the dual
tires, sufficient steering performnce can be obtai ned.

[ 0068]

Moreover, if the guide wheels 39 are guided by the
guide rail 101, the guide frame 21 is displaced according
to the traveling direction. Wth this displacenent, the
tires 10 are steered by the steering nenber 24 while the
guide frane 21 is turned by the turning bearing 22 wth
respect to the carbody 2. Such a structure is a structure
in which a steering type is conbined with a bogie type
and the entire steering bogie 4 is not turned, but only
the guide frame 21 is turned. For this reason, turning
with a smaller force is possible by reducing turning
wei ght, whi ch | eads to i nprovenent s in steering
per f or mance.

[ 0069]

Here, as illustrated in Fig. 5, at the time of curve
traveling, the steering bogie 4a (leading carriage) on the
front side is guided to an outside rail side, and the
steering bogie 4b (trailing carriage) on the rear side is
brought into contact with and guided by the guide rail 101

on an inside rail side. In that case, a |large guide whee
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acting force as a steering force is applied to the guide
wheel 39 on the front side in the steering bogie 4a on the
front side, conpared to the guide wheel 39 on the rear
side. That is, "a guide wheel acting force on the front

side: Pal > a guide wheel acting force on the rear side:

Pa2" is established. Additionally, a large guide wheel

acting force as a steering force is applied to the guide
wheel 39 on the front side in the steering bogie 4b on the
rear side, conpared to the guide wheel 39 on the rear side.
That is, "a guide wheel acting force on the front side

Pa3 > a guide wheel acting force on the rear side: Pa4" is
est abl i shed.

[ 0070]

In a case where a steering type based on the
steering mechani smusing the king pin 20 and a guide frane
turning nechanismis adopted as in the present enbodi nent,
as for distances Bl, B2, B3, and B4 from the centers
(front and rear centers) of the tires 10 to the respective
gui de wheels 39, the distances Bl and B3 on the front side
in the traveling direction becone |arger when running on
the curved portion. Therefore, the guide wheel acting
forces Pal and Pa3 are nmade smaller as conpared to a rigid
axl e-type carriage with no king pin 20.

The distance Bl is the distance between the guide

wheel 39 on which the guide wheel acting force Pal acts
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and the centers of the tires 10, the distance B2 is the
di stance between the guide wheel 39 on which the guide
wheel acting force Pa2 acts and the centers of the tires
10, the distance B3 is the distance between the guide
wheel 39 on which the guide wheel acting force Pa3 acts
and the centers of the tires 10, and the distance B4 is
the di stance between the gui de wheel 39 on which the guide
wheel acting force Pa4 acts and the centers of the tires
10.

[0071]

If the dual tires are adopted as steering wheels, a
| arger steering force is required conpared to a single
tire. However, by nmaking the guide wheel acting forces
smal l er as described above, steering performance can be
mai ntained even in the dual tires. As a result, the
durability of the guide wheels can al so be inproved.

[0072]

Additionally, in the present enbodi nent, t he
steering arns 27 are provided on both left and right sides,
and the guide frame 21 and each steering arm 27 are
coupled to the steering rod 28 at the central position
thereof in the width direction

[ 0073]

By adopting such a structure, nonment acting around

the king pin 20 at the tine of steering, which is caused
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by king pin offset, can be applied to the short steering
rod 28, and the buckling strength at the tine of the
action of the conpressive force of the steering rod 28.
Therefore, steering errors or steering delay caused by the
defl ection of the steering rod 28 can be made small, and
traveling stability at the time of high-speed running can
be i nproved. Additionally, the steering rod 28 can be
made thin and wei ght reduction is also possible.

[ 0074]

Additionally, in a steering-type high-speed vehicle,
steering adjustnment work is the nost inportant work.
However, in this steering adjustnent work, it is necessary
to adjust the steering rod 28 and the steering stabilizer
41. In the present enbodi nent, since the steering rod 28
and the steering stabilizer 41 are provided on vehicle end
sides (on the front side and the rear side in the
traveling direction), the steering adjustnment work can be
performed in one place, and the steering adjustnment work
can be efficiently perfornmed in a short tine.

[ 0075]

Additionally, the horizontal danper 40 and the
steering stabilizer 41 can prevent the tires 10 from
rocking around the king pin 20 when the vehicle 1 is
traveling on the linear portion, and can inprove straight-

running stability.
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[ 0076]

According to the vehicle 1 of the present enbodi nent,
by specifying the inclination angle of the king pin 20 in
the tires 10 to be steered to O degrees or nore and 8
degrees or |less (preferably, O degrees or nore and 1
degree or less) and by nounting the plurality of tires 10
to an end section of each axle hub 9, it is possible to
obtain sufficient |oad bearing performance while hol ding
down costs.

That is, the "deterioration of steering perfornmnce"
that is a new problem occurs when it is intended to steer
the dual tires. The above problem is solved by
suppressing the inclination angle of the king pin 20 to O
degrees or nore and 8 degrees or less (preferably, O
degrees or nore and 1 degree or less) and by setting the
of fset anpbunt of the king pin 20 to 50 nm or nore and 350
mm or | ess.

[0077]

Air pressures my be different from each other
bet ween the inner wheel 10a and the outer wheel 10b of the
dual tires that are nounted on each axle hub 9 of the
present enbodi ment. Specifically, the air pressure of the
outer wheel 10b is made higher than that of the inner
wheel 10a.

[ 0078]
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Wien the dual tires are adopted, the inposed |oad of
the outer wheel 10b increases nore than that of the inner
wheel 10a due to the influence of the centrifugal force at
the time of traveling on the curved portion. For this
reason, when air pressures are nade equal to each other
bet ween the inner wheel 10a and the outer wheel 10b, the
amount of deflection of the outer wheel 10b becones | arger,
and the | oad radius of the outer wheel 10b becones snaller.

[ 0079]

In this case, in the inner wheel 10a and the outer
wheel 10b, traveling distance per rotation becone smaller
in the outer wheel 10b than in the inner wheel 10a, and
the i nner wheel 10a sli ps.

[ 0080]

Moreover, at the tine of traveling on the curved
portion, the traveling distance per rotation of the outer
wheel 10b needs to becone |arger than that of the inner
wheel 10a, due to a difference in the radius of rotation
of a curve, between the inner wheel 10a and the outer
wheel 10b of the dual tires that are provided in the axle
hub 9 located outside in the direction of the radius of
the curve.

However, since the nunbers of rotations are the sane
in the inner wheel 10a and the outer wheel 10b, the

traveling distances per rotation of the inner wheel 10a



and the outer wheel 10b are the same. As a result, the
slip of the inner wheel 10a is pronpted in conbination
with the influence of the above-described centrifugal
force.

[ 0081]

In the present enbodinent, even if the centrifugal
force is applied by making the air pressure of the outer
wheel 10b higher than that of the inner wheel 10a, the
| oad radius of the outer wheel 10b can be kept |arge, and
the traveling distance per rotation of the outer wheel 10b
can be increased. Therefore, the partial wear between the
i nner wheel 10a and the outer wheel 10b can be suppressed
by suppressing the slip of the inner wheel 10a and
suppressing the wear of the inner wheel 10a.

[ 0082]

Mor eover, when traveling on the curved portion, in
the dual tires provided in the axle hub 9 on the inner
side (the right side toward the paper surface of Fig. 5)
of the curve, the inposed load is reduced due to the
i nfluence of the centrifugal force conpared to the dual
tires provided in the axle hub 9 on the outer side (left
side toward the paper surface of Fig. 5) of the curve.

The anobunt of decrease of this inposed load in the
outer wheel 10b becones larger than that in the inner

wheel 10a, in the dual tires on the inner side of the
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curve.

[ 0083]

In the present enbodi nent, since the air pressure of
the outer wheel 10b is nade high, the anount of decrease
of the inposed |oad of the outer wheel 10b caused by such
influence of the centrifugal force can be suppressed.
Hence, the partial wear between the inner wheel 10a and
the outer wheel 10b can be suppressed by suppressing the
slip of the outer wheel 10b in the dual tires on the inner
side of the curve and suppressing the wear of the outer
wheel 10b.

[ 0084]

As a nunerical value of a specific air pressure
di fference between the inner wheel 10a and the outer wheel
10b, the outer wheel 10b may be 1.1 times to 1.15 tinmes of
the inner wheel 10a. This numerical value is a nunerica
value such that a load radius difference caused by the
difference in the inposed | oad between the inner wheel 10a
and the outer wheel 10b of the dual tires can be absorbed
when a vehicle for a track-based transportation system
travel s on the curved portion.

[ 0085]

The wdth dinmensions of the tires 10 nay be
different from each other between the inner wheel 10a and

the outer wheel 10b of the dual tires that are nounted on
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each axle hub 9 of the present enbodinent. Specifically,
the width dinension of the tires 10 is nmade | arger on the
outer wheel 10b provided on a side away from the king pin
20 than on the inner wheel 10a provided on the king pin 20
si de.

[ 0086]

By using a tire 10 with a larger width than the
i nner wheel 10a as the outer wheel 10b, the outer wheel
10b is not easily deforned, and the load radius of the
outer wheel 10b can be kept larger than that of the inner
wheel 10a. Therefore, the traveling distance per rotation
of the outer wheel 10b can be increased, and the parti al
wear between the inner wheel 10a and the outer wheel 10b
can be prevented by reducing the anmount of slip of the
i nner wheel 10a.

[ 0087]

Mor eover, the amount of decrease of the inposed |oad
of the outer wheel 10b in the dual tires on the inner side
of the curve can be suppressed, and the partial wear
bet ween the inner wheel 10a and the outer wheel 10b can be
suppressed by suppressing the wear of the outer wheel 10b.

[ 0088]

The dianmeter dinmensions of the tires 10 my be
different from each other between the inner wheel 10a and

the outer wheel 10b of the dual tires that are nounted on
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each axle hub 9 of the present enbodinent. Specifically,
the dianmeter dinension of the tires 10 is nade |arger on
the outer wheel 10b provided on the side away from the
king pin 20 than on the inner wheel 10a provided on the
king pin 20 side.

[ 0089]

By using a tire 10 with a larger width than the
i nner wheel 10a as the outer wheel 10b in this way, the
| oad radius of the outer wheel 10b can be kept l|arger than
that of the inner wheel 10a. Therefore, the traveling
di stance per rotation of the outer wheel 10b can be
i ncreased, and the partial wear between the inner wheel
10a and the outer wheel 10b can be prevented by reducing
the amount of slip of the inner wheel 10a. Mreover, the
anmount of decrease of the inposed |oad of the outer whee
10b in the dual tires on the inner side of the curve can
be suppressed, and the partial wear between the inner
wheel 10a and the outer wheel 10b can be suppressed by
suppressing the wear of the outer wheel 10b.

[ 0090]

Mor eover, by nounting a tire 10 in a half-wrn state
in which the wear has proceeded, as the inner wheel 10a
with a smaller dianmeter, and nounting a newtire 10 as the
outer wheel 10b, it is possible to nmake the dianeter of

the tires 10 smaller on the outer wheel 10b than on the
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i nner wheel 10a. That is, a dinmensional difference in
di aneter between the inner wheel 10a and the outer wheel
10b can be provided by tire rotation. Thus, it 1is
possible to utilize the tires 10 efficiently.

[ 0091]

Here, as illustrated in Fig. 6, the central position
on a traveling road surface 100a, of a tire width W that
is a distance between an inside end surface in the inner
wheel 10a of the dual tires nounted on each axle hub 9 and
an outside end surface in the outer wheel 10b of the dua
tires is defined as P1. In this case, it is preferable
that the spacing S between the central position P1 of the
dual tires and a point P2 where the central axis L1 of the
king pin 20 intersects the traveling road surface 100a is
50 mm or nore and 350 nm or | ess.

[ 0092]

In this way, when a so-called king pin offset anount
is a distance near 50 mMm to 350 mm and nore preferably 50
mm steering torque at the tinme of the steering of the
tires 10 can be made small. As a result, since steering
resi stance beconmes small, passage wth a large (short
curve) curvature is also possible, there is also no
limtation to track linearity, and free track |inear
programm ng is possible. Additionally, since the steering

resistance is small, the load applied to the steering
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system parts becones small, the steering system parts can
be made small, and the steering bogie 4 can be nade
conpact and |i ghtwei ght.

[ 0093]

[ Second Enbodi nment |

Herei nafter, a vehicle 1A related to a second
enbodiment of the invention wIll be described wth
reference to Figs. 7 to 9.

As illustrated in Figs. 7 to 9, a steering bogie 4A
that the vehicle 1A of the present enbodi nent includes is
different from the first enmbodinment in that the steering
bogie is guided by one guide rail 101 A provided at a
central position of the track 100 in the width direction.

That is, in the present enbodinent, the vehicle 1A
is a vehicle for a center guide rail type (center guide
type) transportation system in which the guide rail 101A
runni ng along the extending direction of the track 100 is
provi ded on the central position of the track 100 in the
wi dth direction.

[ 0094]

GQuide wheels 39 in the steering bogie 4A are
provi ded so as to sandwi ch one guide rail 101A provided on
the track 100 from the width direction, at the centra
position in the wdth direction. The guide wheels 39,

simlar to the first enbodinent, are provided in four
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pl aces so as to sandwich the tires 10 from the front and
rear, and are rotatable with a rotational axis extending
to the orthogonal direction as a center.

[ 0095]

A pair of cross beans 31A in a guide frame 21A are
formed so as to be shorter in the width direction than the
cross beanms 31 of the first enbodinent, are disposed
between a pair of left and right |ongitudinal beans 30A,
and are conmbined with the I ongitudi nal beans 30A

[ 0096]

According to the vehicle 1A of the present
enbodi ment even in the —center guide rail type
transportation system simlar to the side guide rail type,
by specifying the inclination angle of the king pin 20 in
the tires 10 to be steered to O degrees or nore and 8
degrees or |less and by nounting the plurality of tires 10
to an end section of each axle hub 9, it is possible to
obtain sufficient |oad bearing performance while hol ding
down costs.

[ 0097]

Al t hough the enbodi ments of the invention have been

descri bed above in detail, sone design changes can al so be
made wi thout departing from the technical idea of the
i nventi on.

For exanple, an alarm may be enmtted at the tine of
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an internal pressure drop or bursting, by providing an
internal pressure sensor in each tire 10 to detect
i nternal pressure.

[ 0098]

Additionally, core-type tires 10 nmay be used as the
tires 10.

[ 0099]

Mor eover, the tires may be not the dual tires but
triple tires or the like, and the nunber of tires 10
mounted on each axle hub 9 is not limted in the case of
t he above-descri bed enbodi nents.

[ 0100]

Additionally, in the above-described enbodinents, a
structure may be adopted in which the guide wheels 39 are
provi ded so as to sandwich the tires 10 fromthe front and
rear thereof and the steering type is conbined with the
bogi e type. However, for exanple, steering carriages of a
type in which a guide wheel 39 is provided only in front
of the tires 10 and the turning bearing 22 is not provided
may be used as the steering bogies 4 and 4A
Industrial Applicability

[0101]

In the above steering bogie and the above vehicle
for the track-based transportation system a plurality of

tires is nmounted on an end section of each axle hub, so
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that sufficient |oad bearing performance can be obtained
whi | e hol di ng down costs.
Ref erence Signs Li st
[0102]
1, 1A VEHI CLE
2: CARBODY
3:  UNDERFRAME
4 (4a, 4b), 4A: STEERI NG BOG E
9: AXLE HUB
10: TIRE
11: STEERI NG SHAFT
12: SUSPENSI ON DEVI CE
14: SPRI NG RECEI VER
15: AR SPRI NG
16: PARALLEL LI NK
17: SUSPENSI ON FRAME
19: CGUI DE DEVI CE PART
20: KING PI'N
21, 21A: GUI DE FRAME
22: TURN NG BEARI NG
23: STEERI NG MECHANI SM
24: STEERI NG MEMBER
27: STEERI NG ARM
28: STEERI NG ROD

30, 30A: LONG TUDI NAL BEAM
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31, 31A: CROSS BEAM

39: GUI DE WHEEL

39a: SWI'I CHI NG GUI DE WHEEL
40: HORI ZONTAL DAMPER

41: STEERI NG STABI LI ZER

100: TRACK

100a: TRAVELI NG ROAD SURFACE
101, 101A: GU DE RAIL

O TURNI NG CENTER
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C ai s
[Claim1]

A steering bogie conprising:

a steering shaft provided at a |lower part of a
carbody of a vehicle for a track-based transportation
systemtraveling on a traveling road surface of a track;

shaft-like king pins provided in a pair at end
sections of the steering shaft on both sides of the
carbody in a width direction;

axle hubs provided so as to be swingable wth
respect to the steering shaft via the king pins;

a plurality of tires nounted on each of the axle
hubs;

guide wheels that roll on guide rails provided at
the track in an extending direction of the track and that
are guided fromthe width direction of the track;

a guide device part that supports the guide wheels
and the steering shaft; and

a steering nechanism that causes the axle hubs to
rotate around the Kking pins in accordance wth the
di spl acenent of the guide device part.

[Cai m2]
The steering bogie according to Claim1l
wherein the king pins are provided at an inclination

angle of 0O degrees or nore and 8 degrees or less on the
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basis of a wvertical Iine orthogonal to a traveling
direction and the width direction of the carbody, and

wherein the axle hubs are provided to have the
i nclination angle.
[Cai m 3]

The steering bogie according to Claim1l

wherein the king pin is provided at an inclination
angle of O degrees or nore and 1 degree or less on the
basis of a wvertical Iine orthogonal to a traveling
direction and the width direction of the carbody, and

wherein the axle hub is provided to have the
i nclination angle.
[ Cl ai m 4]

The steering bogie according to any one of Clains 1
to 3,

wherein in the king pin, the spacing between a
central position, on the traveling road surface, of a tire
width that is a distance between an inside end surface in
a tire located on an innernost side in the wdth direction
anong the plurality of tires in the same axle hub, and an
outside end surface in a tire |ocated on an outernost side
in the width direction, and a point where a central axis
of the king pin intersects the traveling road surface is
50 mm or nore and 350 nm or | ess.

[ Cl ai m 5]
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The steering bogie according to any one of Clains 1
to 4,

wherein the guide wheels are supported by the guide
device part in front of and behind the tires.
[C ai m 6]

The steering bogie according to Cl aimb5,

wherein the guide device part includes a guide frane
that supports the guide wheels and is provided so as to be
turnable with respect to the carbody, and

wherein the steering mechanism includes a steering
menber that is installed between each of the axle hubs and
the guide frame and steers the tires in accordance with
t he di spl acenent of the guide frane.
[Caim7]

The steering bogie according to any one of Clains 1
to 6,

wherein, in the plurality of tires in the same axle
hub, air pressure is higher in the tire provided on a side
away fromthe king pin than in the tire provided on a king
pin side.
[C ai m 8]

The steering bogie according to any one of Clains 1
to 7,

wherein, in the plurality of tires in the same axle

hub, the dinmension of the tire width is larger in the tire
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provi ded on a side away fromthe king pin than in the tire
provi ded on a king pin side.
[Claim9]

The steering bogie according to any one of Clains 1
to 8,

wherein, in the plurality of tires in the same axle
hub, the dinension of tire diameter is larger in the tire
provi ded on a side away fromthe king pin than in the tire
provi ded on a king pin side.
[Cl aim 10]

The steering bogie according to any one of Clains 1
to 9,

wherein the guide wheels are guided by the guide
rails provided in a pair on both sides of the track in the
wi dth direction.
[Claim11]

The steering bogie according to any one of Clains 1
to 9,

wherein the guide wheels are guided by one guide
rail provided on at a central position of the track in the
wi dth direction.
[Caim12]

A vehicle for a track-based transportation system
conpri si ng:

the steering bogie according to any one of Clains 1
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to 11; and
a carbody having the steering bogie provided at a

| ower part thereof.
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