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(57) Abstract: A wheel gauge adjustment mechanism, a bogie, and a method for adjusting a wheel gauge of a train. The wheel gauge
adjustment mechanism includes a hydraulic cylinder (2) and two connecting devices (5, 6) configured for connecting two end patts (21,
22) of the hydraulic cylinder (2) on a carriage (3) and a wheel module (4), respectively, wherein states of the hydraulic cylinder (2)
and/or the connecting devices (5, 6) are changeable, such that the wheel gauge adjustment mechanism is changeable between a locking
state where the carriage (3) is supported by the wheel module (4) and an adjusting state where the wheel gauge is changeable.
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WHEEL GAUGE ADJUSTMENT MECHANISM, BOGIE, AND METHOD FOR
ADJUSTING WHEEL GAUGE OF TRAIN

FIELD

This disclosure relates to a wheel gauge adjustment mechanism, a bogie,
and a method for adjusting a wheel gauge of a train.

RELATED ART

With the pushing of One Belt and One Road, the high-speed train will go
across different countries or districts. Now there are three kinds of rail gauges.
The width of the standard gauge is 1435 mm. The width of the wide gauge is
1520 mm. The width of the narrow gauge is 1000 mm.

So it’s necessary to design a system for adjusting a wheel gauge of a
train to fit different rail gauges in different countries or districts.

There is a known design where a spring is provided between a carriage
and an axle box adjacent to a wheel, the axle box being supported by a drive
shaft via a railway bearing. For different rail gauges, it needs to move the
wheel and the railway bearing to different positions, but the positions of the
spring and the axle box maintain unchanged. For standard gauge, the load
centerline (extending along the spring and the axle box) of the railway bearing
aligns with the bearing centerline. It's a good working condition for the railway
bearing. But for the wide gauge and the narrow gauge, there is a big offset
between the load centerline and the bearing centerline. It's a bad working
condition for the railway bearing. This offset will cause the lifetime of the
railway bearing declining rapidly.

SUMMARY

In view of the above condition, this disclosure provides a wheel gauge
adjustment mechanism, a bogie, and a method for adjusting a wheel gauge of
a train.
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There proposes a wheel gauge adjustment mechanism comprising a
hydraulic cylinder and two connecting devices configured for connecting two
end parts of the hydraulic cylinder on a carriage and a wheel module,
respectively, wherein states of the hydraulic cylinder and/or the connecting
devices are changeable, such that the wheel gauge adjustment mechanism is
changeable between a locking state where the carriage is supported by the
wheel module and an adjusting state where the wheel gauge is changeable.

In at least one embodiment of this disclosure, the hydraulic cylinder
comprises a cylinder body and a piston located in the cylinder body, the piston
being movable in the cylinder body, such that a distance between a first
connecting point for connecting the carriage and the hydraulic cylinder and a
second connecting point for connecting the wheel module and the hydraulic
cylinder is changeable.

In at least one embodiment of this disclosure, in the adjusting state of the
wheel gauge adjustment mechanism, at least one of the two connecting
devices is in a releasing state where the hydraulic cylinder is rotatable relative
to the carriage or the wheel module.

In at least one embodiment of this disclosure, in the locking state of the
wheel gauge adjustment mechanism, at least one of the two connecting
devices is in an engaging state where the hydraulic cylinder is not rotatable
relative to the carriage or the wheel module.

In at least one embodiment of this disclosure, the connecting device
comprises a shaft insertable in a hole in the carriage or the wheel module, or
insertable in a hole in the hydraulic cylinder, or

the connecting device comprises a hole in which a shaft on the carriage
or the wheel module is insertable.

In at least one embodiment of this disclosure, the shaft comprises a
engaging part having a noncircular cross section and a releasing part, the
shaft and the hole are configured such that the shaft is not rotatable in the hole
when the engaging part is inserted in the hole and that the shatft is rotatable in
the hole when the releasing part is inserted in the hole.

In at least one embodiment of this disclosure, the engaging part

comprises spline teeth matching the profile of the hole.
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In at least one embodiment of this disclosure, the hydraulic cylinder is
controlled by a hydraulic device, the hydraulic device comprising a solenoid
directional valve connected to two cavities of the hydraulic cylinder divided by
a piston and a hydraulic pump connected to the solenoid directional valve.

In at least one embodiment of this disclosure, the connecting devices are
connected to additional hydraulic cylinders for changing the connecting
devices between the releasing state and the engaging state, respectively.

There proposes a bogie comprising
a shatft,
two wheel modules mounted on the shaft, and

at least one wheel gauge adjustment mechanism according to this
disclosure configured for adjusting the wheel gauge defined by the two wheel
modules.

In at least one embodiment of this disclosure, at least one of the two
wheel modules moves along the shaft as a whole when the wheel gauge is
adjusted.

In at least one embodiment of this disclosure, wherein the wheel module
comprises a wheel mounted on the shaft, a railway bearing adjacent to the
wheel, and an axle box or adaptor supported by the shaft via the railway
bearing.

There proposes method for adjusting a wheel gauge of a train using the

wheel gauge adjustment mechanism according to this disclosure.

In at least one embodiment of this disclosure, the method comprises
steps of

changing the two connecting devices to a releasing state where the
hydraulic cylinder is rotatable relative to the carriage and the wheel module
from a engaging state where the hydraulic cylinder is not rotatable relative to
the carriage and the wheel module,

adjusting the wheel gauge and a length of the hydraulic cylinder, and

changing the two connecting devices to the engaging state from the
releasing state such that the carriage is supported by the wheel module.
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In at least one embodiment of this disclosure, the method further
comprises a step of supporting the carriage before adjusting the wheel gauge
and the length of the hydraulic cylinder, wherein the wheel gauge is adjusted
by adjusting the length of the hydraulic cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 schematically illustrates a wheel gauge adjustment mechanism of
this disclosure.

Fig. 2 schematically illustrates a hydraulic device for changing and
keeping a length of a hydraulic cylinder of the wheel gauge adjustment
mechanism in Fig. 1.

Fig. 3 schematically illustrates a first spline shatft in Fig. 1.

Fig. 4 schematically illustrates an engaging state of a second spline shaft
in Fig. 1.

Fig. 5 schematically illustrates a releasing state of the second spline
shaft in Fig. 1.

List of reference numbers

1 wheel

2 hydraulic cylinder
21 cylinder body
22 piston rod
211 pillar

24 piston

25 first cavity
251 first port

26 second cavity
261 second port
3 carriage

31 side wall

32 bottom wall
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33 lug

331 splined hole

4 wheel module

42 railway bearing

43 axle box or adaptor

44 journal bearing

45 cover

5 first spline shatft

51 first spline part

52 first shaft part

6 second spline shaft

61 second spline part

62 second shaft part

7 support member

8 solenoid directional valve
9 pressure regulating valve
10 filter

11 oil pump

12 oil tank

100 shatft

DESCRIPTION OF THE EMBODIMENTS

The following describes in detail preferable exemplary embodiments of
this disclosure with reference to the attached drawings.

This disclosure provides a wheel gauge adjustment mechanism for
adjusting a wheel gauge to fit different rail gauges in different countries or
districts. This disclosure also provides a bogie including the wheel gauge
adjustment mechanism and a method for adjusting the wheel gauge of a train

using the wheel gauge adjustment mechanism.

5
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Firstly, the wheel gauge adjustment mechanism and the bogie are
described below by referring to Figs. 1 to 5.

As shown in Fig. 1 and Fig. 3, the wheel gauge adjustment mechanism
for adjusting the wheel gauge, i.e. the distance between two wheels (only one
wheel 1 is shown in Fig. 1) of a train comprises a hydraulic cylinder 2, a first
spline shaft 5 as a first connecting device, a second spline shaft 6 as a second
connecting device and a support member 7.

The hydraulic cylinder 2 is used for connecting a carriage 3 and a wheel
module 4 of the train to support the carriage 3 by the wheel module 4. The
hydraulic cylinder 2 comprises a cylinder body 21, a piston rod 22, and a piston
24. The cylinder body 21 has a pillar 211 extending from a first end thereof. On
the tip of the pillar 211, a splined hole is provided. The piston 24 divides the
cavity of the cylinder body 21 into a first cavity 25 and a second cavity 26. The
piston rod 22 connects with the piston 24 and protrudes from a second end of
the cylinder body 21. On the tip of the piston rod 22, a splined hole is provided.
The first cavity 25 communicates with a first port 251, and the second cavity 26
communicates with a second port 261.

The first spline shaft 5 comprises a first spline part 51 as a first engaging
part and a first shaft part 52 as a first releasing part. The second spline shaft 6
may have the same structure as that of the first spline shaft 5. As shown in
Figs. 4 and 5, the second spline shaft 6 comprises a second spline part 61 as a
second engaging part and a second shaft part 62 as a second releasing part.

As shown in Fig. 1, the carriage 3 comprises side walls 31 and a bottom
wall 32. Lugs 33 extend from the bottom face of the bottom wall 32. Each lug
33 has a splined hole 331. The first spline part 51 of the first spline shaft 5
matches with the splined hole of the pillar 211 and the splined hole 331 of the
lug 33.

The wheel module 4 comprises the wheel 1 mounted on a shaft 100 such
as a drive shaft, a railway bearing (for example, a rolling bearing) 42 adjacent
to the wheel 1, and an axle box or adaptor 43 disposed between the support
member 7 and the railway bearing 42.

The support member 7 comprises a splined hole matching with the

second spline part 61 of the second spline shaft 6. The support member 7
6
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connects with the piston rod 22 at the splined hole by the second spline shaft 6.
The support member 7 also connects with the axle box or adaptor 43 in such a
way that the support member 7 is movable together with the axle box or
adaptor 43, the railway bearing 42 and the wheel 1 along the shaft 100.

When the pillar 211 and the lug 33 are connected by the first spline part
51 of the first spline shaft 5, the hydraulic cylinder 2 is non-rotatable relative to
the carriage 3. When the piston rod 22 and the support member 7 are
connected by the second spline part 61 of the second spline shaft 6, the
hydraulic cylinder 2 is non-rotatable relative to the support member 7 and thus
the hydraulic cylinder 2 is non-rotatable relative to the wheel module 4. In such
a locking state, the carriage 3 can be supported by the wheel module 4 stably.

When the pillar 211 and the lug 33 are connected by the first shaft part
52 of the first spline shaft 5, the hydraulic cylinder 2 is rotatable relative to the
carriage 3. When the piston rod 22 and the support member 7 are connected
by the second shaft part 62 of the second spline shaft 6, the hydraulic cylinder
2 is rotatable relative to the support member 7 and thus the hydraulic cylinder
2 is rotatable relative to the wheel module 4. In such an adjusting state, the
railway bearing 42, the axle box or adaptor 43, the support member 7 and the
wheel 1 can move along the shaft 100 and the wheel gauge can be adjusted.

When the wheel gauge is adjusted, the length of the hydraulic cylinder 2
is also changed to maintain the level of the carriage 3.

The hydraulic cylinder 2 may be an oil cylinder. The following describes a
case where the hydraulic cylinder 2 is an oil cylinder.

As shown in Figs. 1 and 2, the wheel gauge adjustment mechanism
further comprises a hydraulic device includes a solenoid directional valve 8
connected to the hydraulic cylinder 2 through the first port 251 and the second
port 261 to lengthen and shorten the hydraulic cylinder 2.

Fig. 2 shows a condition where the hydraulic cylinder 2 is lengthened. An
oil pump 11 pumps oil from an oil tank 12 through a filter 10, a pressure
regulating valve 9, and the solenoid directional valve 8 into the first cavity 25 of
the hydraulic cylinder 2, and then the first cavity 25 expands. The piston 24
and the piston rod 22 are pushed by the oil in the first cavity 25 and the piston

rod 22 further protrudes from the cylinder body 21. At the same time, the
7
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second cavity 26 contracts in it length, and the oil in the second cavity 26 flows
into the oil tank 12 through the solenoid directional valve 8.

The solenoid directional valve 8 may be a three-position four-way valve.
The volume of the first cavity 25 and the volume of the second cavity 26 can be
maintained or changed by changing the state of the solenoid directional valve
8 (the position of the valve core).

This disclosure of course is not limited to the structure in Fig. 2. To
lengthen and shorten the hydraulic cylinder 2, another structure can be used.

To change connecting positions of the first spine shaft 5 and the second
spline shatft 6, a first drive such as a motor or an additional hydraulic cylinder
and a second drive such as a motor or an additional hydraulic cylinder can be
provided. The first drive is configured for driving the spine shaft 5 to change its
connecting position with the cylinder body 21 and the carriage 3, and the
second drive is configured for driving the second spline shaft 6 to change its
connecting position with the piston rod 22 and the support member 7. The
additional hydraulic cylinder for driving the first spline shaft 5 or the second
spline shaft 6 may work on the same principle of the hydraulic cylinder 2.

As shown in Fig. 1 the wheel module 4 further comprises a journal
bearing 44 (for example, a sliding bearing) disposed between the railway
bearing 42 and the shaft 100 and between the wheel 1 and the shaft 100, in
order to reduce friction between the railway bearing 42, the wheel 1 and the
shaft 100 when the wheel gauge is adjusted. The wheel module 4 further
comprises a cover 45 for securing the position of the railway bearing 42
between the cover 45 and the wheel 1.

As explained above, this disclosure uses the hydraulic cylinder 2 instead
of a spring to support the carriage 3. The length of the hydraulic cylinder 2 is
controlled by the hydraulic device comprising the solenoid directional valve 8
and the oil pump 11 to fit different rail gauges. Normally the spline shafts 5 and
6 work at an engaging state by their spline parts 51 and 61 as shown in Fig. 4.

When passing the railway where a change of the rail gauge happens, the
carriage 3 should be supported by another means (not shown), the spline
shafts 5 and 6 are driven by drives and the spline shafts 5 and 6 work at a

releasing state by their shaft parts 52 and 62 as shown in Fig. 5, such that the
8
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hydraulic cylinder 2 is rotatable relative to the carriage 3 and the support
member 7. In this adjusting state, the length of the hydraulic cylinder 2 is
changed by the hydraulic device as shown in Fig. 2 to move the wheel module
4 along the shaft 100 and fit the new rail gauge. Then the spline shafts 5 and 6
are driven by drives and work at the engaging state by their spline parts 51 and
61 as shown in Fig. 4. The carriage 3 is supported by the hydraulic cylinder 2
and the wheel module 4 again.

In this disclosure, when the wheel gauge is adjusted, the axle box or
adaptor 43, the railway bearing 42, the support member 7, the wheel 1 and the
spline shaft 6 move together along the shaft 100, and thus the load centerline
of the railway bearing always aligns with the bearing centerline for three rail
gauges including the standard gauge, the wide gauge and the narrow gauge.
There is no offset between the load centerline and the bearing centerline
anymore. Therefore it’s good for the working lifetime of the railway bearing 42.

Additionally, the spline shafts 5 and 6 can endure higher load and can
stop carriage 3 moving. The hydraulic cylinder 2 is controlled by the hydraulic
device to fit different rail gauges, therefore automatic gauge adjusting can be
realized.

It should be understood that this disclosure is not limited to the above
content.

For example, the first and second connecting devices are not limited to
the spline shafts 5 and 6. The engaging part may also have other non-circle
cross section such as triangular or rectangular cross section, as long as the
engaging part can connect the hydraulic cylinder 2 and the carriage 3 or the
hydraulic cylinder 2 and the support member 7 by shape locking, such that the
hydraulic cylinder 2 is non-rotatable relative to the carriage 3 or the support
member 7. The shaft part (releasing part) also is not limited to have circle
cross section, as long as the hydraulic cylinder 2 is rotatable relative to the
carriage 3 and the wheel module 4 when the hydraulic cylinder 2 and the
carriage 3 or the wheel module 4 are connected by the shaft part (releasing
part).
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The spline shaft 5 may be a separate member or a part of the carriage 3
or the hydraulic cylinder 2. The spline shaft 6 may be a separate member or a
part of the support member 7 or the hydraulic cylinder 2.

The support member 7 can also be omitted and the splined hole for
connecting with the spline shaft 6 may directly form on the axle box or adaptor
43.

For example, the piston rod 22 can be connected to the carriage 3 and
then the cylinder body 21 can be connected to the support member 7.

For example, the wheel module 4 may have other structure instead of
that shown in Fig. 1.

The other side (the right side in Fig. 1) of the shaft 100 may use the same
mechanism as the above explained wheel gauge adjustment mechanism. The
other mechanism on the same shaft 100 can form a mirror image of the wheel
gauge adjustment mechanism disclosed herein. In such a condition, two
wheels on the same shaft can move in the opposite directions when the wheel
gauge is adjusted.

While this disclosure has been described with reference to exemplary
embodiments, it is to be understood that this disclosure is not limited to the
disclosed exemplary embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all such
modifications and equivalent structures and functions.

10
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What is claimed is:

1. Awheel gauge adjustment mechanism comprising a hydraulic cylinder
(2) and two connecting devices (5, 6) configured for connecting two end parts
(21, 22) of the hydraulic cylinder (2) on a carriage (3) and a wheel module (4),
respectively, wherein states of the hydraulic cylinder (2) and/or the connecting
devices (5, 6) are changeable, such that the wheel gauge adjustment
mechanism is changeable between a locking state where the carriage (3) is
supported by the wheel module (4) and an adjusting state where the wheel
gauge is changeable.

2. The wheel gauge adjustment mechanism according to claim 1,
wherein the hydraulic cylinder (2) comprises a cylinder body (21) and a piston
(24) located in the cylinder body (21), the piston (24) being movable in the
cylinder body (21), such that a distance between a first connecting point for
connecting the carriage (3) and the hydraulic cylinder (2) and a second
connecting point for connecting the wheel module (4) and the hydraulic
cylinder (2) is changeable.

3. The wheel gauge adjustment mechanism according to claim 1 or 2,
wherein in the adjusting state of the wheel gauge adjustment mechanism, at
least one of the two connecting devices (5, 6) is in a releasing state where the
hydraulic cylinder (2) is rotatable relative to the carriage (3) or the wheel
module (4).

4. The wheel gauge adjustment mechanism according to any of the
preceding claims, wherein in the locking state of the wheel gauge adjustment
mechanism, at least one of the two connecting devices (5, 6) is in an engaging
state where the hydraulic cylinder (2) is not rotatable relative to the carriage (3)
or the wheel module (4).

5. The wheel gauge adjustment mechanism according to any of the
preceding claims, wherein the connecting device (5, 6) comprises a shaft
insertable in a hole in the carriage (3) or the wheel module (4), or insertable in
a hole in the hydraulic cylinder (2), or

the connecting device (5, 6) comprises a hole in which a shaft on the
carriage (3) or the wheel module (4) is insertable.

6. The wheel gauge adjustment mechanism according to any of the
11
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preceding claims, wherein the shaft comprises a engaging part having a
noncircular cross section and a releasing part, the shaft and the hole are
configured such that the shaft is not rotatable in the hole when the engaging
part is inserted in the hole and that the shaft is rotatable in the hole when the
releasing part is inserted in the hole.

7. The wheel gauge adjustment mechanism according to any of the
preceding claims, wherein the engaging part comprises spline teeth matching
the profile of the hole.

8. The wheel gauge adjustment mechanism according to any of the
preceding claims, wherein the hydraulic cylinder (2) is controlled by a hydraulic
device, the hydraulic device comprising a solenoid directional valve (8)
connected to two cavities of the hydraulic cylinder (2) divided by a piston (24)
and a hydraulic pump (11) connected to the solenoid directional valve (8).

9. The wheel gauge adjustment mechanism according to any of the
preceding claims, wherein the connecting devices (5, 6) are connected to
additional hydraulic cylinders for changing the connecting devices (5, 6)
between the releasing state and the engaging state, respectively.

10. A bogie comprising
a shaft (100),
two wheel modules (4) mounted on the shaft (100), and

at least one wheel gauge adjustment mechanism according to any of the
preceding claims configured for adjusting the wheel gauge defined by the two
wheel modules (4).

11. The bogie according to the preceding claim, wherein at least one of
the two wheel modules (4) moves along the shaft (100) as a whole when the
wheel gauge is adjusted.

12. The bogie according to claim 10 or 11, wherein the wheel module (4)
comprises a wheel (1) mounted on the shaft (100), a railway bearing (42)
adjacent to the wheel (1), and an axle box or adaptor supported by the shaft
(100) via the railway bearing (42).

13. A method for adjusting a wheel gauge of a train using the wheel
gauge adjustment mechanism according to any of claims 1 to 9.

12
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14. The method according to claim 13 comprising steps of

changing the two connecting devices (5, 6) to a releasing state where the
hydraulic cylinder (2) is rotatable relative to the carriage (3) and the wheel
module (4) from a engaging state where the hydraulic cylinder (2) is not
rotatable relative to the carriage (3) and the wheel module (4),

adjusting the wheel gauge and a length of the hydraulic cylinder (2), and

changing the two connecting devices (5, 6) to the engaging state from
the releasing state such that the carriage (3) is supported by the wheel module
(4).

15. The method according to claim 13 or 14 comprising a step of
supporting the carriage (3) before adjusting the wheel gauge and the length of
the hydraulic cylinder (2), wherein the wheel gauge is adjusted by adjusting the
length of the hydraulic cylinder (2).

13
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