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(57)  Disclosed is a windshield hanging device (23),
comprising mounting seats (11) arranged on two sides
of the bottom of a vehicle frame, and a connection mem-
ber (12) arranged in the middle of the bottom of the ve-
hicle frame, wherein a middle bearing (121) is arranged
in the middle of the connection member (12) in a vertical
direction, and a middle supporting shaft (122) is coaxially
inserted into the middle of the middle bearing (121) in a
fixed-axis rotatable manner; a top end of the middle sup-
porting shaft (122) is fixed to the bottom of an inner com-
partment body (22) of a vehicle, and a bottom end of the
middle supporting shaft (122) is fixed to an inner wall of

the bottom of a windshield (21) of the vehicle; and a ver-
tically-arranged end bearing (111) is hinged to an inner
side of the mounting seat (11), an end supporting shaft
(112) is coaxially inserted into the middle of the end bear-
ing (111) in a fixed-axis rotatable manner, an elastic buff-
er member (13), arranged in a width direction of the ve-
hicle frame, is connected between the end bearing (111)
and the connection member (12), and a sleeve (14) ca-
pable of extending and retracting in the width direction
of the vehicle frame is mounted outside the elastic buffer
member (13) in a sleeving manner.

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 3 957 537 A1
Description

[0001] The present application claims the priority to Chinese Patent Application No. 201910596823.8, titled "RAIL
VEHICLE AND WINDSHIELD HANGING DEVICE THEREOF", filed with the China National Intellectual Property Ad-
ministration on July 2, 2019, which is incorporated herein by reference in its entirety.

FIELD

[0002] The present application relates to the technical field of vehicle body ancillary components of the rail vehicle,
and in particular to a windshield suspension device. The present application further relates to a rail vehicle using the
windshield suspension device.

BACKGROUND

[0003] During the development and operation of an existing rail vehicle, especially a high-speed multiple unit train, in
order to ensure the aerodynamic performance of the vehicle and reduce the air resistance during operation, a windshield
and corresponding structures are generally provided at ends of two adjacent compartments.

[0004] In order to facilitate understanding the existing solution, referring to FIG. 1, FIG. 1 is a schematic diagram
showing a matching structure of an inner compartment and a windshield of a common rail vehicle in the conventional
art. Regarding this kind of windshield 21 with a sealed bellows structure, due to its own structure and the structure form
of related components, the windshield 21 and the related components may sink during the traveling process of the
vehicle after installation, which may cause the vehicle body to exceed the limit requirement specified for the normal
operation of the vehicle and adversely affect the normal and stable operation of the vehicle.

[0005] Therefore, how to improve the structural reliability of a windshield part of the rail vehicle and prevent the
windshield from sinking is an important technical problem to be solved by those skilled in the art.

SUMMARY

[0006] An object of the present application is to provide a windshield suspension device, which can effectively ensure
the structural support of a windshield part of a rail vehicle, significantly improve the structural reliability of the windshield
part of the rail vehicle, and prevent the windshield from shaking and sinking during the operation of the vehicle. Another
object of the present application is to provide a rail vehicle using the above windshield suspension device.

[0007] In order to solve the above technical problems, a windshield suspension device is provided according to the
present application, which includes a mounting seat arranged on two sides of the bottom of a vehicle frame and a
connecting member arranged in the middle of the bottom of the vehicle frame. A middle bearing is vertically arranged
in the middle of the connecting member, and a middle supporting shaft is pivotably and coaxially inserted into the middle
of the middle bearing. A top end of the middle supporting shaft is fixed to the bottom of an inner compartment of a vehicle,
and a bottom end of the middle supporting shaft is fixed to an inner wall of the bottom of the windshield of the vehicle.
[0008] An end bearing arranged vertically is hinged to an inner side of the mounting seat, an end supporting shaft is
pivotably and coaxially inserted into the middle of the end bearing, an elastic buffer member, arranged in a width direction
of the vehicle frame, is connected between the end bearing and the connecting member, and a sleeve which is extendable
and retractable in the width direction of the vehicle frame is sleeved outside the elastic buffer member.

[0009] Preferably, the sleeve includes an inner sleeve body hinged to the end bearing and an outer sleeve body hinged
to the middle bearing, an inner end of the inner sleeve body is inserted into an outer end of the outer sleeve body, and
an outer wall of the inner sleeve body fits an inner wall of the outer sleeve body such that the outer wall of the inner
sleeve body is axially movable relative to the inner wall of the outer sleeve body.

[0010] Preferably, a dust cover which is axially extendable and retractable is coaxially sleeved on an outer circumfer-
ence of a matching surface of the outer sleeve body and the inner sleeve body.

[0011] Preferably, an upper boss is provided at the top end of the middle bearing, and an upper locking pin detachably
connected to the inner compartment is inserted into the upper boss; and

a lower boss is provided at the bottom end of the middle bearing, and a lower locking pin detachably connected to the
windshield is provided on the lower boss.

[0012] Preferably, two opposite supporting lugs which are respectively aligned and fitted with two ends of the end
supporting shaft are vertically arranged on the inner wall of the mounting seat, the two ends of the end supporting shaft
respectively penetrate through and extend out of the corresponding supporting lugs vertically, a limiting pin is provided
on a bottom extending end of the end supporting shaft, and a limiting boss which cooperates with the supporting lug is
provided on a top extending end of the end supporting shaft.

[0013] Preferably, the elastic buffer member is a spring or a leaf spring.
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[0014] A rail vehicle is further provided according to the present application, which includes a vehicle frame, inner
compartments and a windshield sleeved outside ends of two adjacent inner compartments. The rail vehicle further
includes a windshield suspension device, and the windshield suspension device is the windshield suspension device
according to any one of the above.

[0015] Compared with the above conventional technology, the windshield suspension device provided according to
the present application, after the assembly thereof is completed, can reliably connect the inner compartments to the
windshield, and provide a sufficient and reliable structural support for the inner compartments, the windshield and related
structure of the vehicle. During the traveling of the vehicle, in a case of topographic relief or other conditions that are
easy to cause the windshield to sink, the elastic buffer member can effectively alleviate the structural impact of the
windshield and its related components under this state through its own elastic deformation such as bending or expansion,
so as to ensure the relative positional relationship between the inner compartments and the windshield and ensure the
stability between the main structures such as the vehicle frame of the rail vehicle, prevent the windshield from sinking,
and improve the structural reliability of the windshield and its related components. In addition, during a deformation
process of the elastic buffer member, the sleeve can provide a sufficient protection for the elastic buffer member, avoid
the interference of the external environment on the elastic buffer member, and simultaneously extend or retract when
the elastic buffer member extends or retracts, so as to prevent the elastic buffer member from loosening or dislocating
during the deformation process, and ensure the overall structural linkage and reliability of the windshield suspension
device.

[0016] In another preferred solution according to the present application, the sleeve includes an inner sleeve body
hinged to the end bearing and an outer sleeve body hinged to the middle bearing, an inner end of the inner sleeve body
is inserted into an outer end of the outer sleeve body, and an outer wall of the inner sleeve body fits an inner wall of the
outer sleeve body such that the outer wall of the inner sleeve body is axially movable relative to the inner wall of the
outer sleeve body. This coaxial alignment and insertion structure of the inner and outer sleeves has desirable linkage,
high reliability and less required assembly space, which can make full use of an internal assembly space of the rail
vehicle and improve the structural rationality of the windshield suspension device and consistency of matching compo-
nents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] For more clearly illustrating embodiments of the present application or technical solutions in the conventional
technology, the drawings referred to for describing the embodiments or the conventional technology will be briefly
described hereinafter. Apparently, the drawings in the following description are only some examples of the present
application, and for those skilled in the art, other drawings may be obtained based on the provided drawings without any
creative efforts.

FIG. 1is a schematic diagram showing a matching structure of an inner compartment and a windshield of a common
rail vehicle in the conventional art;

FIG. 2 is a schematic diagram showing an assembly structure of a windshield suspension device according to a
specific embodiment of the present application; and

FIG. 3 is a schematic diagram showing a matching structure of an inner compartment and the windshield suspension
device in FIG. 2.

[0018] The reference numerals in the drawings are as follows:

1 mounting seat, 111 end bearing,

112  end supporting shaft, 113  supporting lug,

114 limiting pin, 115 limiting boss,

12 connecting member, 121 middle bearing,

122 middle supporting shaft, 123  upper boss,

124 upper locking pin, 125  lower boss,

126 lower locking pin, 13 elastic buffer member,
14 sleeve, 141 inner sleeve body,
142 outer sleeve body, 15 dust cover,

21 windshield, 22 inner compartment,
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(continued)

23 windshield suspension device.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] A core of the present application is to provide a windshield suspension device, which can effectively ensure
the structural support of a windshield part of a rail vehicle, significantly improve the structural reliability of the windshield
part of the rail vehicle, and prevent the windshield from shaking and sinking during the operation of the vehicle. In
addition, a rail vehicle using the above windshield suspension device is provided according to the present application.
[0020] In order to provide the person skilled in the art with a better understanding of the solution of the present
application, the present application is described hereinafter in further detail in conjunction with the drawings and em-
bodiments.

[0021] Referring to FIG. 2, FIG. 2 is a schematic diagram showing an assembly structure of a windshield suspension
device according to a specific embodiment of the present application; and FIG. 3 is a schematic diagram showing a
matching structure of an inner compartment and the windshield suspension device in FIG. 2.

[0022] It should be particularly noted that, in order to facilitate the understanding of the relative positional relationship
and basic structure of relevant matching components, the windshield and the inner compartment involved in this em-
bodiment both use the corresponding reference numerals in FIG. 1 to facilitate understanding the content of the solution.
[0023] In this embodiment, a windshield suspension device 23 is provided according to the present application, which
includes a mounting seat 11 arranged on two sides of the bottom of a vehicle frame and a connecting member 12
arranged in the middle of the bottom of the vehicle frame. A middle bearing 121 is vertically arranged in the middle of
the connecting member 12, and a middle supporting shaft 122 is pivotably and coaxially inserted into the middle of the
middle bearing 121. Atop end of the middle supporting shaft 122 is fixed to the bottom of an inner compartment 22 of a
vehicle, and a bottom end of the middle supporting shaft 122 is fixed to an inner wall of the bottom of a windshield 21
ofthe vehicle. An end bearing 111 arranged vertically is hinged to an inner side of the mounting seat 11, an end supporting
shaft 112 is pivotably and coaxially inserted into the middle of the end bearing 111, an elastic buffer member 13, arranged
in a width direction of the vehicle frame, is connected between the end bearing 111 and the connecting member 12, and
a sleeve 14 which is extendable and retractable in the width direction of the vehicle frame is sleeved outside the elastic
buffer member 13.

[0024] After the assembly is completed, the inner compartments 22 can be reliably connected to the windshield 21,
and a sufficient and reliable structural support for the inner compartments 22, the windshield 21 and related structure
can be provided. During the traveling of the vehicle, in a case of topographic relief or other conditions that are easy to
cause the windshield 21 to sink, the elastic buffer member 13 can effectively alleviate the structural impact of the
windshield 21 and its related components under this state through its own elastic deformation such as bending or
expansion, so as to ensure the relative positional relationship between the inner compartments 22 and the windshield
21 and ensure the stability between the main structures such as the vehicle frame of the rail vehicle, prevent the windshield
21 from sinking, and improve the structural reliability of the windshield 21 and its related components. In addition, during
a deformation process of the elastic buffer member 13, the sleeve 14 can provide a sufficient protection for the elastic
buffer member 13, avoid the interference of the external environment on the elastic buffer member 13, and simultaneously
extend or retract when the elastic buffer member 13 extends or retracts, so as to prevent the elastic buffer member 13
from loosening or dislocating during the deformation process, and ensure the overall structural linkage and reliability of
the windshield suspension device 23.

[0025] It should be noted that, through the hinge adaption between the above bearings and the corresponding sup-
porting shafts, the windshield suspension device 23 can form a universal joint structure which can flexibly swing and
turn with the vehicle body, so as to ensure the operation flexibility of the windshield suspension device 23 and its linkage
with the main structure of the vehicle, and ensure the overall operation stability of the rail vehicle.

[0026] Specifically, the sleeve 14 includes an inner sleeve body 141 hinged to the end bearing 111 and an outer sleeve
body 142 hinged to the middle bearing 121, an inner end of the inner sleeve body 141 is inserted into an outer end of
the outer sleeve body 142, and an outer wall of the inner sleeve body 141 fits an inner wall of the outer sleeve body 142
such that the outer wall of the inner sleeve body is axially movable relative to the inner wall of the outer sleeve body.
This coaxial alignment and insertion structure of the inner and outer sleeves 14 has desirable linkage, high reliability
and less required assembly space, which can make full use of an internal assembly space of the rail vehicle and improve
the structural rationality of the windshield suspension device 23 and consistency of matching components.

[0027] More specifically, a dust cover 15 which is axially extendable and retractable is coaxially sleeved on an outer
circumference of a matching surface of the outer sleeve body 142 and the inner sleeve body 141. The dust cover 15
can further ensure the relative isolation between the elastic buffer member 13 and the external environment, prevent
dust and impurities in the external environment from adversely affecting the stable operation of the elastic buffer member
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13 and the relevant matching components, and ensure the working efficiency and reliability of the elastic buffer member
13 and the sleeve 14.

[0028] It should be noted that, in practical application, both the above sleeve 14 and the dust cover 15 may use an
axially extendable and retractable corrugated structure to further optimize the assembly space of the windshield sus-
pension device 23. In order to ensure the assembly and operation requirements under different working conditions, the
staff can flexibly choose the structure form of the sleeve 14 and the dust cover 15 according to the actual working
conditions. In principle, the structure form would be acceptable, as long as it can meet the requirements for the actual
use of the windshield suspension device 23.

[0029] Further, an upper boss 123 is provided at the top end of the middle bearing 121, and an upper locking pin 124
detachably connected to the inner compartment 22 is inserted into the upper boss 123; and a lower boss 125 is provided
at the bottom end of the middle bearing 121, and a lower locking pin 126 detachably connected to the windshield 21 is
provided on the lower boss 125. The bosses can provide a sufficient structural support for the corresponding locking
pin and its connecting structure, and further ensure, via the detachable connection of the locking pins, the reliability of
assembly of the windshield suspension device 23, the inner compartment 22 and the windshield 21 and the convenience
of disassembly and assembly when maintenance is required.

[0030] Besides, two opposite supporting lugs 113 which are respectively aligned and fitted with two ends of the end
supporting shaft 112 are vertically arranged on the inner wall of the mounting seat 11, the two ends of the end supporting
shaft 112 respectively penetrate through and extend out of the corresponding supporting lugs 113 vertically, a limiting
pin 114 is provided on a bottom extending end of the end supporting shaft 112, and a limiting boss 115 which cooperates
with the supporting lug 113 is provided on a top extending end of the end supporting shaft 112. The supporting lugs 113
can provide a reliable structural support for the end supporting shaft 112 and its corresponding end bearing 111, and
realize axial limiting of the end supporting shaft 112 via the cooperation between the limiting boss 115, the limiting pin
114, and the supporting lugs 113 at corresponding matching ends, so as to prevent the end supporting shaft 112 from
loosening or dislocating, and ensure the overall structural reliability of the windshield suspension device 23 and the
operation stability of the rail vehicle.

[0031] In addition, the elastic buffer member 13 is a spring or a leaf spring. In consideration of the structural matching
and the buffer effect in practical application, under general working conditions, the above elastic buffer member 13 is
preferably the spring as shown in the figure. However, in a case that the rigid impact in a vertical direction is large or
the rigid supporting demand in a horizontal direction is high, the leaf spring may be selected. In principle, either would
be acceptable, as long as it can meet the actual use requirements of the windshield suspension device 23.

[0032] In a specific embodiment, the rail vehicle according to the present application includes a vehicle frame, inner
compartments 22 and a windshield 21 sleeved outside ends of two adjacent inner compartments 22. The rail vehicle
furtherincludes a windshield suspension device 23, and the windshield suspension device 23 is the windshield suspension
device 23 according to any one of the above. The traveling process of the rail vehicle is relatively stable, and the
windshield 21 may not sink.

[0033] Insummary,the windshield suspension device provided according to the present application, after the assembly
thereof is completed, can reliably connect the inner compartments to the windshield, and provide a sufficient and reliable
structural support for the inner compartments, the windshield and related structure of the vehicle. During the traveling
of the vehicle, in a case of topographic relief or other conditions that are easy to cause the windshield to sink, the elastic
buffer member can effectively alleviate the structural impact of the windshield and its related components under this
state through its own elastic deformation such as bending or expansion, so as to ensure the relative positional relationship
between the inner compartments and the windshield and ensure the stability between the main structures such as the
vehicle frame of the rail vehicle, prevent the windshield from sinking, and improve the structural reliability of the windshield
and its related components. In addition, during a deformation process of the elastic buffer member, the sleeve can
provide a sufficient protection for the elastic buffer member, avoid the interference of the external environment on the
elastic buffer member, and simultaneously extend or retract when the elastic buffer member extends or retracts, so as
to prevent the elastic buffer member from loosening or dislocating during the deformation process, and ensure the overall
structural linkage and reliability of the windshield suspension device.

[0034] In addition, the rail vehicle using the above windshield suspension device according to the present application
has a relatively stable traveling process, and the windshield may not sink.

[0035] The windshield suspension device and the rail vehicle using the windshield suspension device according to
the present application have been described in detail above. The principle and implementations of the present application
are described through specific examples herein. The description of the above-described embodiments is merely used
to facilitate understanding the method and core idea of the present application. It should be noted that, for those skilled
in the art, many modifications and improvements may be made to the present application without departing from the
principle of the present application, and these modifications and improvements are also deemed to fall into the protection
scope of the present application defined by the claims.
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Claims

A windshield suspension device,s comprising: a mounting seat arranged on two sides of the bottom of a vehicle
frame and a connecting member arranged in the middle of the bottom of the vehicle frame, wherein a middle bearing
is vertically arranged in the middle of the connecting member, a middle supporting shaft is pivotably and coaxially
inserted into the middle of the middle bearing, a top end of the middle supporting shaft is fixed to the bottom of an
inner compartment of a vehicle, and a bottom end of the middle supporting shaft is fixed to an inner wall of the
bottom of a windshield of the vehicle; and

an end bearing arranged vertically is hinged to an inner side of the mounting seat, an end supporting shaftis pivotably
and coaxially inserted into the middle of the end bearing, an elastic buffer member, arranged in a width direction of
the vehicle frame, is connected between the end bearing and the connecting member, and a sleeve which is
extendable and retractable in the width direction of the vehicle frame is sleeved outside the elastic buffer member.

The windshield suspension device according to claim 1, wherein the sleeve comprises an inner sleeve body hinged
to the end bearing and an outer sleeve body hinged to the middle bearing, an inner end of the inner sleeve body is
inserted into an outer end of the outer sleeve body, an outer wall of the inner sleeve body fits an inner wall of the
outer sleeve body, and the outer wall of the inner sleeve body is axially movable relative to the inner wall of the
outer sleeve body.

The windshield suspension device according to claim 2, wherein a dust cover which is axially extendable and
retractable is coaxially sleeved on an outer circumference of a matching surface of the outer sleeve body and the
inner sleeve body.

The windshield suspension device according to claim 1, wherein an upper boss is provided at a top end of the middle
bearing, and an upper locking pin detachably connected to the inner compartment is inserted into the upper boss; and
a lower boss is provided at a bottom end of the middle bearing, and a lower locking pin detachably connected to
the windshield is provided on the lower boss.

The windshield suspension device according to claim 1, wherein two opposite supporting lugs which are respectively
aligned and fitted with two ends of the end supporting shaft are vertically arranged on an inner wall of the mounting
seat, the two ends of the end supporting shaft respectively penetrate through and extend out of the corresponding
supporting lugs vertically, a limiting pin is provided on a bottom extending end of the end supporting shaft, and a
limiting boss which cooperates with the corresponding supporting lug is provided on a top extending end of the end
supporting shaft.

The windshield suspension device according to claim 1, wherein the elastic buffer member is a spring or a leaf spring.
Arail vehicle, comprising a vehicle frame, inner compartments and a windshield sleeved outside ends of two adjacent

inner compartments, wherein the rail vehicle further comprises a windshield suspension device, and the windshield
suspension device is the windshield suspension device according to any one of claims 1 to 6.
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FIG. 2
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