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(57) Abrégée/Abstract:

A car-coupler buffer comprising: a coupler yoke used for connecting to a car coupler; a front base body used for being mounted
onto a car body; a first flexible element abutted against the coupler yoke at the rear extremity and abutted against the front base
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(57) Abrege(suite)/Abstract(continued):

body at the front extremity, when the car body Is subjected to a traction force, the first flexible element iIs compressed by the force; a
housing arranged at the rear extremity of the coupler yoke, where the rear extremity of the housing Iis used for connecting to the car
body, the housing and the coupler yoke are connected in series via a connecting shaft, and the coupler yoke Is allowed to move In
the axial direction of the connecting shaft; and, a second flexible element arranged between the housing and the coupler yoke,
when the car body Is subjected to a compression force, the second flexible element iIs compressed by the force. With such
arrangement, the car-coupler buffer provided In the present invention provides a bidirectional buffer property, and, regardless of
whether the car body Is subjected to an effect of a traction force or an effect of a compression force, the car-coupler buffer provides
an Improved buffering effect, thus preventing the problem of exacerbated fatigue damages resulting from a rigid load being
withstood directly by a coupler body, a coupler tongue, and the coupler yoke. A railway car having the car-coupler buffer.
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ABSTRACT

A car-coupler buffer comprising: a coupler yoke used for connecting to a car coupler; a
front base body used for being mounted onto a car body; a first flexible element abutted
against the coupler yoke at the rear extremity and abutted against the front base body at the
front extremity, when the car body is subjected to a traction force, the ﬁrsf flexible element 1s
compressed by the force; a housing arranged at the rear extremity of the coupler yoke, where
the rear extremity of the housing is used for connecting to the car body, the housing and the
coupler yoke are connected in series via a connecting shaft, and the coupler yoke is allowed to
move in the axial direction of the connecting shaft; and, a second flexible element arranged
between the housing and the coupler yoke, when the car body is subjected to a compression
force, the second flexible element is compressed by the force. With such arrangement, the
“car-coupler buffer provided in the present invention provides a bidirectional bufter property,

and, regardless of whether the car body is subjected to an effect of a traction force or an effect
of a compression force, the car-coupler buffer provides an improved buffering effect, thus
preventing the problem of exacerbated fatigue damages resulting from a rigid load being

withstood directly by a coupler body, a coupler tongue, and the coupler yoke. A railway car

having the car-coupler butfer.
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CAR-COUPLER BUFFER AND RAILWAY CAR

TECHNICAL FIELD

[0001] The present application relates to the technical field of rail transit, and particularly to

a coupler buffer and a railway vehicle having the coupler butter.

BACKGROUND

[0002] A coupler is one of the important parts of a railway vehicle, and two cars of the
railway vehicle are connected with each other via the coupler. For avoiding a rigid impact
between two couplers in the accelerating or decelerating process of the cars, a coupler bufter
is mounted to the car according to the conventional technology. The coupler is connected to

the car via the coupler buffer which provides butfering.

[0003] The coupler buffer in the conventional technology generally is a one-way buffer
structure. Reference is made to Figure 1, which is a schematic view showing the structure of a

coupler buffer in the conventional technology.

[0004] A conventional coupler buffer includes a follower 2, an elastic component 3, a rear
follower stop 4, a coupler yoke 5 and a front follower stop 6. In a case that a car suffers a
compre.ssion load, for example when a train decelerates, a longitudinal load of the train 1s
transmitted to the follower 2, then to the buffer 3, and finally to the rear follower stop 4 from
a coupler 1. The buffer component can buffer the external impact, thereby protecting
components which directly suffer a rigid load, such as a coupler body, a coupler knuckle, a

coupler yoke, a vehicle body, and cargoes, etc.

[0005] In a case that the car suffers a tensile load, for example, when the train accelerates,
the longitudinal load of the train is transmitted to the coupler yoke 5, then to the butfer 3, and
then to the follower 2, and finally to the front follower stop 6 from the coupler 1. Since the

buffer 3 currently used is a dry friction buffer and the quasi-static rigidity of the butfer is great,
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the buffer 3 cannot function well when a traction force is small, and the coupler body, and the
coupler knuckle, the coupler yoke suffer the rigid load directly, thus aggravating the fatigue

damage.

0006 | Furthermore, the buffer 3 is generally an elastic component. In a case that the vehicle
suffers a tensile load, the elastic component 3 and the follower 2 are compressed inbetween
the coupler yoke 5 and the front follower stop 6. Thus, when the tensile load suffered by the
vehicle excesses the ultimate load of the elastic buffer, the elastic component 3 1s apt to be

damaged due to being over compressed.

[0007] In addition, 1n a case that the compression load suffered by the vehicle excesses the
ultimate load of the buffer, the follower would be further compressed by the coupler until the
follower comes into contact with a casing of the buffer. The casing of the buffer plays a role
of overload protection, thus avoiding the damage to the coupler door due fo a direct
contacting of the coupler shoulder and the coupler door for an excessive compression of the
butfer in the compression stroke. However, since the compression load is excessive, the

casing of the buffer in the conventional technology is apt to be damaged.

[0008] Reference is further made to Figure 2, which is a schematic view showing the

structure of another coupler buffer in the conventional technology.

[0009] In the coupler buffer in the conventional technology, the coupler 1 of the coupler
buffer i1s connected in the coupler yoke 3 via a coupler tail pin 2. A rotating sleeve 4 1s
provided between the coupler tail pin 2 and the coupler yoke 3, and is rotatably arranged in

the coupler yoke 3. Thus, the coupler 1 can be rotated about its axis via the rotating sleeve 4.

[0010] However, in a case that the vehicle 1s under a compression force, for example, when

the railway vehicle accelerates, the rotating sleeve 4 is moved in the direction of the axial
compression force under an axial compression force by the coupler tail pin 2. The contact
between the coupler yoke 3 and the rotating sleeve 4 1s an arc surface contact, and the friction
between the coupler yoke 3 and the rotating sleeve 4 is relatively large, which 1s apt to cause a

friction problem between the coupler yoke 3 and the rotating sleeve 4.
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[0011] Therefore, a significant technical issue to be solved by the skilled person in the art is
to provide a coupler buffer which may function well when a vehicle suffers a tensile load,
thus avoiding a coupler body, a coupler knuckle and a coupler yoke of the vehicle directly

suffering a rigid load, not aggravating the fatigue damage.

SUMMARY

[0012] A coupler buffer is provided according to the present application, which may provide
bidirectional buffering. Regardless of a vehicle body suffers a traction force or a compression
force, the coupler buffer may function well and further avoid a problem of aggravated fatigue

damage due to a rigid load directly applied on a coupler body, a coupler knuckle and the

coupler yoke of the vehicle.
[0013] A coupler buffer according to the present application, includes:

a coupler yoke for being connected to a coupler,
a front stop body for being mounted to a vehicle body,

a first elastic element, wherein a rear end of the first elastic element abuts against the

coupler yoke and a front end first elastic element abuts against the front stop body, and in a

case that the vehicle body suffers a traction force, the first elastic element is compressed
under force,

a casing arranged at a rear end of the coupler yoke, wherein a rear end of the casing
is configured to be connected to the vehicle body, and the casing is connected to the coupler
yoke via a connecting shaft, and the coupler yoke is movable along an axial direction ot the
connecting shatt, and

a second elastic element arranged between the casing and the cbupler yoke, wherein

in a case that the vehicle body suffers a compression force, the second elastic element is

compressed under force.
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0014 ] Preferably, a follower is provided in the coupler yoke, and a front end of the first

elastic element abuts against the front stop body via the follower, and the follower abuts

against a rear end of the coupler.

[0015] Preferably, the follower, the first elastic element, the coupler yoke, the second elastic

element and the casing are connected in series on the connecting shatt.

[0016] Preferably, the follower is provided with an arched groove on a surface
corresponding to the coupler, and the arched groove is matched with a spherical surface end

of the coupler.

001 7] Preferably, the coupler buffer further includes a rear stop body which is mounted to

the vehicle body and abuts against the rear end of the casing.

[0018] Preferably, each of the first elastic element and the second elastic element includes

multilayer of overlapped elastomers.
[0019] Preferably, each of the overlapped elastomers is a rubber sheet.

[0020] Preferably, the connecting shaft extends out of the rear end of the casing, and the
extended portion is provided with threads, and the connecting shaft is connected to the vehicle

body with a nut matching with the threads.

[0021] Preferably, a rotating sleeve is sleeved on a portion, inserting into the coupler yoke,

of the coupler, and the rotating sleeve is rotatably fixed into the coupler yoke.

[0022] Preferably, the coupler buffer further includes a reinforcing plate for a tensile
overload protection, wherein multiple the reinforcing plates is provided, and each of the
reinforcing plates is inserted into the first elastic component in a direction perpendicular to the
direction that the first elastic component is compressed, the reinforcing plate comprises a
main body portion inserted into the first elastic component and a protrusion which 1s arranged
at an edge of the main body portion and protrudes out of the main body portion, and the

protrusion and the main body portion form a groove for accommodating the first elastic

component.
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[0023] Preferably, the casing is provided for compression overload protection, the casing is a
cylindrical structure with an opening provided at one end, and the second elastic component
of the coupler buffer is arranged in the casing, and a cross section of the casing has an outer

regular hexagonal edge and an inner circular edge.

[0024] Preferably, the coupler buffer further includes a rotating sleeve, the rotating sleeve
comprises a rotating ring portion configured to be sleeved on an outer periphery of the coupler
and a mounting portion for a coupler tail pin which is connected to an end of the rotating ring

portion, and an outer surface of the rotating ring portion is a spherical surface.

[0025] Preferably, an outer surface of the mounting portion for the coupler tail pin is a

cylindrical surface which is matched with an inner side surface of the coupler yoke.

[0026] Preferably, the mounting portion for the coupler tail pin includes a first half annular
groove matching with one end of the coupler tail pin and a second half annular groove

matching with another end of the coupler tail pin.

[0027] Preferably, the second haft annular groove is provided with a bottom portion which

abuts against the coupler tail pin.

[0028] A railway vehicle is further provided according to the present application, which

includes the coupler buffer according to any one of the above technical solutions.

[0029] The coupler buffer according to the present application includes a coupler yoke, a
front stop body, a first elastic element, a casing and a second elastic element. When being in
use, a coupler of a vehicle and the coupler yoke of the coupler buffer are connected to each
other. The front stop body of the coupler buffer is mounted to a vehicle body. A rear end of the
casing is connected to the vehicle body. A rear end of the first elastic element abuts against the
coupler yoke, and a front end of the first elastic element abuts against the front stop body. In a
case that the vehicle body suffers a traction force, the first elastic element is compressed

under force. The casing is arranged at a rear end of the coupler yoke, and the casing and the

coupler yoke are connected in series via a connecting shaft, and the coupler yoke is movable
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along an axial direction of the connecting shaft. The second elastic element is arranged
between the casing and the coupler yoke. In a case that the vehicle body suffers a compression

force, the second elastic element is compressed under force.

[0030]1t is to be noted that, spatial terms “front” and “rear” are used for referring to
directions under normal mounting conditions of the coupler and the coupler butter, as well as
the coupler buffer and the vehicle body. Specifically, an end relatively close to 2 coupler head
of the coupler is defined as “front”, and an end relatively far from the coupler head of the

coupler is defined as “rear”.

[0031] In such an arrangement, in a case that the vehicle body suffers a traction force, the
coupler draws the coupler yoke to move forward in an axial direction of the connecting shatt.
Since the rear end of the first elastic element abuts against the coupler yoke and the front end
of the first elastic element abuts against the front stop body, the first elastic element is
compressed under force by the compression of the coupler yoke, which provides excellent
buffering. Meanwhile, the coupler yoke transmits the traction force to the casing via the
connecting shaft, and since the rear end of the casing is connected to the vehicle body, the

vehicle body is further drawn to move forward.

[0032] In a case that the vehicle body suffers a compression force, the coupler transmits the
compression force to the coupler yoke, and the coupler yoke transmits the compression force

to the casing via the second elastic element, and then the casing transmits the compression

force to the vehicle body. At this time, the second elastic element is compressed under force

and provides excellent buffering.

[0033]In summary, the coupler buffer according to this embodiment of the present
application can provide bidirectional buffing. Regardless the vehicle body suffers a traction
force or a compression force, the coupler buffer can function well and further avoid a problem
of aggravated fatigue damage due to a rigid load directly applied on a coupler body, a coupler

knuckle and the coupler yoke 11 of the vehicle.

[0034] The coupler buffer according to the present application further includes a reinforcing



CA 02893181 2016-06-27

plate for a tensile overload protection. Multiple reinforcing plates are provided. Each of the
reinforcing plates is inserted into the first elastic component in a direction perpendicular to the
direction that the first elastic component i1s compressed. The reinforcing plate includes a main
body portion inserted into the first elastic component and a protrusion which is arranged at an
edge of the main body portion and protrudes out of the main body portion. The protrusion 10b

and the main body portion form a groove for accommodating the first elastic component.

[0035] In the reinforcing plate for tensile overload protection, the protrusion, which is
inserted into the first elastic component, is provided all round the main body portion, thus the
protrusions and the main body portion form a groove for accommodating the first elastic
component. In a case that the vehicle suffers a tensile force which excesses the ultimate load
of the buffer, the first elastic component may be compressed under force. At the same time,
the protrusions of adjacent two reinforcing plates would abut against each other, and the first
el.astic component will not be compressed further, effectively protecting the first elastic

component.

[0036] The coupler buffer according to the present application further includes a casing for
compression overload protection. The casing is a cylindrical structure with an opening
provided at one end, and the second elastic component of the coupler buffer is arranged in the
casing, and a cross section of the casing has an outer regular hexagonal edge and an inner
circular edge. The casing for compression overload protection according to the present
application is a cylinder structure which has an opening at one end, and the second elastic
element of the buffer may be mounted into the casing via the opening. Since the cross section
of the casing has the outer regular hexagonal edge and the inner circular edge, the casing with
such a structure is capable of bearing a larger load in an axial direction than a casing having a
circular outer edge and a circular inner edge or having a rectangular outer edge and a
rectangular inner edge. Thus, when the compression load suffered by the vehicle excesses the

ultimate load of the second elastic element, the casing can provide effective protection to the

second elastic element therein.
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[0037] The coupler buffer according to the present application further includes a rotating
sleeve. The rotating sleeve includes a rotating ring portion sleeved on an outer periphery of
the coupler, and a mounting portion for a coupler tail pin which is connected to an end of the
rotating ring portion. An outer surface of the rotating ring portion, i.e., the surface that the
rotating sleeve contacts with the coupler yoke, is a spherical surface. In such an arrangement,
in the rotating sleeve according to the present application, the coupler is nested in the rotating
ring portion. The coupler tail pin, which is inserted into the coupler, is mounted to the
mounting portion for the coupler tail pin by a portion protruding out of the coupler, of the
coupler tail pin, and is limited by the mounting portion for the coupler tail pin. As the coupler
rotates, the coupler tail pin allows the rotating sleeve to be rotated. In a case that the vehicle
suffers a compression force, the coupler allows the rotating sleeve to slide in the coupler yoke
in an axial direction. Since the outer peripheral surface of the rotating portion 01 in the
rotating sleeve according to this embodiment is a spherical surface, the contact between the
rotating sleeve and the coupler yoke is a line contact, thereby the friction between the rotating
sleeve and the coupler yoke is small, effectively avoiding wear problem of the rotating sleeve

and the coupler yoke.

[0038] A railway vehicle is further provided according to the present application, and the
coupler buffer of the railway vehicle may provide bidirectional buffering. Regardless of a
vehicle body suffers a traction force or a compression force, the coupler buffer may function
well and further avoid a problem of aggravated fatigue damage due to a rigid load directly

applied on a coupler body, a coupler knuckle and the coupler yoke of the vehicle.
BRIEF DESCRIPTION OF THE DRAWINGS

[0039] Figure 1 is a schematic view showing the structure of a coupler buffer in the

conventional technology;

[0040] Figure 2 is a schematic view showing the structure of another coupler buffer in the

conventional technology;
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[0041] Figure 3 is a schematic view showing that a coupler buffer, according to a first

embodiment of the present application, is connected with a coupler;

[0042] Figure 4 is a schematic view showing the structure of the coupler buffer according to

the first embodiment of the present application;

[0043] Figure 5 is top view of a reinforcing plate according to a second embodiment of the

present application;

|0044 ] Figure 6 is a sectional view of the reinforcing plate according to the second

embodiment of the present application;

|0045] Figure 7 is a sectional view of another reinforcing plate according to the second

embodiment of the present application;

[0046] Figure 8 is a schematic view showing a sectional view of a casing according to a

third embodiment of the present application;

[0047] Figure 9 is a schematic view showing a longitudinal section of the casing according

to the third embodiment of the present application;

[0048] Figure 10 is a perspective view of a rotating sleeve according to a fourth embodiment

of the present application;

[0049] Figure 11 is a top view of the rotating sleeve according to the fourth embodiment of

the present application;

[0050] Figure 12 is a side view of the rotating sleeve according to the fourth embodiment of

the present application;

[005 1]Figure 13 is a schematic view showing that the rotating sleeve, according to the

fourth embodiment of the present application, is assembled with a coupler tail pin; and

[0052] Figure 14 is a schematic view showing the structure of a coupler buffer according to

a fifth embodiment of the present application, which can be turned over.

[0053] In Figures 1:
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1 coupler, 2 follower,
3  buffer, 4  rear follower stop,
5 coupler yoke, | 6 front follower stop;

in Figures 2:

1 coupler, 2 coupler tail pin,

3 coupler yoke, 4 rotating sleeve;

in Figures 3 to 14:

11 'coupler yoke, 12 front stop body,

13 first elastic element, 14 casing,

15 second elastic element, 16 coupler,

17 connecting shatft, 18 {tollower,

19 rear stop body, 20 rotating sleeve,

10 reinforcing plate, 10a main body portion,

10b protrusion, 101 rotating ring portion,

102 mounting portion for coupler tail pin, 103 coupler tail pin,

104 first half annular groove, 105 second half annular groove.
DETAILED DESCRIPTION

[005 41 For the skilled person in the art to better understand technical solutions ot the present
application, the technical solutions in the embodiments of the present application are
described clearly and completely hereinafter in conjunction with the drawings in the
embodiments of the present application. Apparently, the described embodiments are only a
part of the embodiments of the present application, rather than all embodiments. Based on the
embodiments in the present application, all of other embodiments, made by the person skilled

in the art without any creative efforts, fall into the scope of the present application.

10
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[0055] A coupler buffer is provided according to a first embodiment of the present
application, which may provide bidirectional buffering. Regardless of a vehicle body suffers a
traction force or a compression force, the coupler buffer may function well and further avoid a
problem of aggravated fatigue damage due to a rigid load directly applied on a coupler body, a

coupler knuckle and the coupler yoke of the vehicle.

[0056] Reference is made to Figures 3 and 4, the coupler buffer according to the
embodiment includes a coupler yoke 11, a front stop body 12, a first elastic element 13, a
casing 14, and a second elastic element 15. When being assembled, a coupler 16 of a vehicle
and the coupler yoke 11 of the coupler buffer are connected to each other. The front stop body
12 of the coupler buffer is mounted to a vehicle body. A rear end of the casing 14 1s connected
to the vehicle body. A rear end of the first elastic element 13 abuts against the coupler yoke 11,
and a front end f the first elastic element 13 abuts against the front stop body 12. In a case that
the vehicle body suffers a traction force, the first elastic element 13 is compressed under force.
The casing 14 is arranged at a rear end of the coupler yoke 11, and the casing 14 and the
coupler yoke 1lare connected in series via a connecting shaft 17, and the coupler yoke 11 is
movable along an axial direction of the connecting shaft 17. The second elastic element 15 1s
arranged between the casing 14 and the coupler yoke 11. In a case that the vehicle body

suffers a compression force, the second elastic element 15 is compressed under force.

[0057]1t is to be noted that, spatial terms “front” and “rear” are used for referring to
locations under normal mounting conditions of the coupler 16 and the coupler buffer, as well
as the coupler buffer and the vehicle body. Specifically, an end relatively close to a coupler
head of the coupler 16 is defined as “front”, and an end relatively far from the coupler head of

the coupler 16 1s defined as “rear”.

[0058] In such an arrangement, in a case that the vehicle body suffers a traction force, the
coupler 16 draws the coupler yoke 11 to move forward in an axial direction of the connecting
shaft 17. Since the rear end of the first elastic element 13 abuts against the coupler yoke 11

and the front end of the first elastic element 13 abuts against the front stop body 12, the first

11



CA 02893181 2016-06-27

elastic element 13 is compressed under force by the compression of the coupler yoké 11,
which provides excellent buffering. Meanwhile, the coupler yoke 11 transmits the traction
force to the casing 14 via the connecting shaft 17, and since the rear end of the casing 14 is

connected to the vehicle body, the vehicle body is further drawn to move forward.

[0059] In a case that the vehicle body suffers a compression force, the coupler 16 transmits
the compression force to the coupler yoke 11, and the coupler yoke 11 transmits the
compression force to the casing 14 via the second elastic element 15, and then the casing 14
transmits the compression force to the vehicle body. At this time, the second elastic element

15 is compressed under force and provides excellent buffering.

[0060] In summary, the coupler buffer according to this embodiment of the present
application can provide bidirectional buffing. Regardless the vehicle body suffers a traction
force or a compression force, the coupler buffer can function well and further avoid a problem
of aggravated fatigue damage due to a ri'gid load directly applied on a coupler body, a coupler

knuckle and the coupler yoke 11 of the vehicle.

[0061]1n a preferred solution provided in this embodiment, a follower 18 is provided in the
coupler yoke 11. A front end of the first elastic element 13 abuts against the front stop body

12 via the follower 18, and the follower 18 abuts against a tail end of the coupler 16.

[0062]In a case that the vehicle body suffers a compression force, the coupler 16 directly
transmits the compression force to the coupler yoke 11, meanwhile, the tail end of the coupler
16 abuts against the follower 18. The coupler 16 transmits a part of compression force to the
follower 18 via the tail end, and the first elastic element 13 is compressed. The first elastic
element 13 provides buffering when being compressed under force. The first elastic element
13 transmits the force to the coupler yoke 11, and the coupler yoke 11 then transmits the force
to the second elastic element 15, and the second elastic element 15 is compressed under the
force and provides buffering. In such an arrangement, in a case that the vehicle body sufters a
compression force, the first elastic element 13 and the second elastic element 15 are both

compressed, thus provide better buffing.

12
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[0063] Furthermore, an arched groove may be provided on the follower 18 at a surface
corresponding to the coupler body. The tail end of the coupler body is required to be tormed
into a spherical surface, which is matched with the arched groove. In such an arrangement, 1n
a case that the coupler body suffers a compression force, if the coupler body rotates with
respect to the follower 18, a contact stress between the coupler body and the follower 18 1s
avoided and wear between the coupler body and the follower 18 is further avoided since the
contact surface of the coupler body and the follower 18 is an arch surface and smooth, and the

contact area is relatively large.

[0064] For increasing the stability of the buffer, the follower 18, the first elastic element 13,
the coupler yoke 11, the second elastic element 15, and the casing 14 are connected in series
on the connecting shaft 17. It is to be noted that, the follower 18, the first elastic element 13,
'the coupler yoke 11, the second elastic element 15 are movable along the connecting shaft 17
after being connected on the connecting shaft 17 in series, such that the first elastic element
13 can be compressed by the follower 18, and then the first elastic element 13 is elastically
deformed, and the second elastic element 15 can be compressed by the coupler yoke 11 and

then the second elastic element 15 is elastically deformed.

[0065] In such an arrangement, the follower 18, the first elastic element 13, the coupler yoke
11, the second elastic element 15 and the casing 14 are connected in series via the connecting

shaft 17 and integrally formed, thereby improving the assembly reliability of each component.

[0066] In another preferred solution according to this embodiment, the coupler buffer may
further include a rear stop body 19 which is mounted to the vehicle body and abuts against the

rear end of the casing 14.

[0067] In such an arrangement, in a case that the vehicle body suffers compression force, the
casing 14 abuts against the rear stop body 19 at the rear end of the casing 14, and the
compression force is further transmitted to the vehicle body. Since the compression force
suffered by the vehicle body is great, the solution according to this embodiment can prevent

damage, due to a direct contacting of the casing 14 and the vehicle body, to the vehicle body.

13
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[0068] For improving the buffering effect of the first elastic element 13 and the second
elastic element 15, each of the first elastic element 13 and the second elastic element 15
includes multilayer overlapped elastomers. In such an arrangement, each of the first elastic
element 13 and the second elastic element 15 is configured into a multilayer structure, which
can effectively improve the buffing effect of the first elastic element 13 and the second elastic

element 15.

[0069] Each of the elastomers may be a rubber sheet, and each of the first elastic element 13
and the second elastic element 15 is formed by multilayer overlapped rubber sheets. The
rubber sheet itself has an excellent elasticity, and the buffering effect thereof is also excellent.
Apparently, the elastomers may also be other materials which has an excellent elasticity, for

example silica gel, nylon, etc.

[0070] For facilitating the connection of the coupler buffer and the vehicle body, the
connecting shaft 17 may extend out of the rear end of the casing 14, and the extending portion
is provided with threads, and the connecting shaft 17 is connected to the vehicle body via a

nut matching with the threads.

[0071] In such an arrangement, the coupler buffer can be connected to the vehicle body by
the connecting shaft 17 and the nut on the connecting shaft 17, which is convenient and

reliable.

[0072] For preventing the elastic component from being damaged under a tensile overload,
based on the first embodiment, a coupler buffer according to a second embodiment of the
present application further includes a reinforcing plate for a tensile overload protection.
Reference is made to Figures 3 to 7, multiple reinforcing plates 10 are provided. Each of the
reinforcing plates 10 is inserted into the first elastic component 13 in a direction perpendicular
to the direction that the first elastic component 13 is compressed. The reinforcing piate 10
includes a main body portion 10a inserted into the first elastic component 13 and a protrusion

10b which is arranged at an edge of the main body portion and protrudes out of the main body

portion. The protrusion 10b and the main body portion 10a form a groove for accommodating

14
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the first elastic component 13.

[0073] 1t is to be noted that, in the reinforcing plate 10 according to this embodiment, the
protrusion 10b may be provided at two surfaces of the main body portion 10a, as shown in
Figure 6. The protrusion 10b may alternatively be provided at one surface of the main body

portion 10a, as shown in Figure 7.

[0074]1In the reinforcing plate 10 for tensile overload protection according to this
embodiment, the protrusion 10b, which is inserted into the first elastic component, is provided
all round the main body portion 10a, thus the protrusions 10a and the main body portion 10b
form a groove for accommodating the first elastic component. In a case that the vehicle
suffers a tensile force which excesses the ultimate load of the buffer, the first elastic
component may be compressed under force. At the same time, the protrusion‘s 10b of adjacent
two reinforcing plates would abut against each other, and the first elastic component will not

be compressed further, effectively protecting the first elastic component.

[0075 ] Further, for preventing the casing from being damaged under a compression overload,
based on the above embodiment, in a coupler buffer according to a third embodiment of the
present application, the casing of the coupler buffer can provide compression overload
protection. Referring to Figures 3, 4, 8 and 9, the casing 14 is a cylindrical structure with an
opening provided at one end, and the second elastic component of the coupler buffer 1s

arranged in the casing 14, and a cross section of the casing 14 has an outer regular hexagonal

edge and an inner circular edge.

[0076] The casing for compression overload protection according to this embodiment 1s a
cylinder structure which has an opening at one end, and the second elastic element 15 of the
buffer may be mounted into the casing via the opening. Since the cross section of the casing
has the outer regular hexagonal edge and the inner circular edge, the casing with such a
structure is capable of bearing a larger load in an axial direction than a casing having a
circular outer edge and a circular inner edge or having a rectangular outer edge and a

rectangular inner edge. Thus, when the compression load suffered by the vehicle excesses the
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ultimate load of the second elastic element 15, the casing can provide effective protection to

the second elastic element 15 therein.

|007°7] Specifically, in a case that the axial compression force suffered by the vehicle is
greater than the ultimate load of the second elastic element 15, the coupler yoke 11 abuts
against the casing 14. Since the casing 14 according to this embodiment has a higher strength,
which cannot be crushed, thus the casing may further provide effective protection to the

second elastic element 15 therein.

[0078] Further, based on the above embodiments, a coupler buffer is provided according to a
fourth embodiment of the present application. The coupler buffer further includes a rotating
sleeve. Referring to Figures 3, 4, 10 to 13, the rotating sleeve according to this embodiment
includes a rotating ring portion 101 for being sleeved on an outer periphery of the coupler 16
and a mounting portion 102 for a coupler tail pin which is connected to an end of the rotating
portion 101. An outer surface of the rotating portion 101, i.e., the surtace that the rotating

sleeve contacts with the coupler yoke 11, 1s a spherical surface.

[0079] In such an arrangement, when the rotating sleeve according to this embodiment is
used, the coupler is nested in the rotating ring portion 101. The coupler tail pin 103, which 1s
inserted into the coupler, is mounted to the mounting portion 102 for the coupler tail pin by a
portion protruding out of the coupler, of the coupler tail pin 103, and is limited by the

mounting portion 102 for the coupler tail pin. As the coupler rotates, the coupler tail pin 103

allows the rotating sleeve to be rotated.

[0080] In a case that the vehicle suffers a compression force, the coupler allows the rotating
sleeve to slide in the coupler yoke 11 in an axial direction. Since the outer peripheral surface
of the rotating portion 101 in the rotating sleeve according to this embodiment is a spherical
surface, the contact between the rotating sleeve and the coupler yoke 11 is a line contact,
thereby the friction between the rotating sleeve and the coupler yoke 11 is small, effectively

avoiding wear problem of the rotating sleeve and the coupler yoke 11.

[0081]In addition, in the rotating sleeve according to this embodiment, the mounting
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portion 102 for the coupler tail pin of the rotating sleeve is connected to a position at one end
of the rotating portion 101, and the rotating portion 101 has a small width, thus the overall

weight of the rotating sleeve is small, which facilitates the lightness of the vehicle.

[0082] An 1nner side surface of a portion, in cooperation with the rotating sleeve, of the
coupler yoke 11 is a circular peripheral surface, which facilitates the rotating of the rotating
sleeve. In a preferred solution of this embodiment, an outer surface of the mounting portion
102 for the coupler tail pin of the rotating sleeve, 1.e., the surface close to the inner side
surface of the coupler yoke 11 is a cylindrical surface which 1s matched with the inner side
surface of the coupler yoke 11. In such an arrangement, the whole rotating sleeve may be
mounted conveniently into the coupler yoke 11 from one end of the coupler yoke 11, and the
mounting portion 102 for the coupler tail pin would not affect the assembly ot the rotating

sleeve.

0083 | 1In another preferred solution of this embodiment, a mounting portion 102 for a
coupler tail pin includes a first half annular groove 104 matching with one end of the coupler
tail pin 103, and a second half annular groove 105 matching with another end of the coupler

tail pin 103.

0084 ] In such an arrangement, when the coupler is assembled to the coupler yoke 11, it
simply requires: first, the rotating sleeve is mounted into the coupler yoke 11, then the coupler,
in which a coupler tail pin 103 is inserted, 1s further inserted into the coupler yoke 11, and two
ends of the coupler tail pin 103 are allow to fall into the first half annular groove 104 and the
second half annular groove 105. Since both of the first haft annular groove 104 and the second
half annular groove 105 are open grooves, the coupler tail pin 103 may be conveniently fall
into the first half annular groove 104 and the second half annular groove 105. In addition,
each of inner side surfaces of the first half annular groove 104 and the second half annular
groove 105 is a cylindrical surface, thus the contact area between the coupler tail pin 103 and

the inner side surfaces is relatively large, which avoids a contact stress and further avoids the

coupler tail pin 103 or the rotating sleeve being worn.
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[0085] For avoiding the coupler tail pin 103 moving along the axial direction freely and
further disengaging from the coupler, in this embodiment, the second haft annular groove 105
is provided with a bottom portion for abutting against the coupler tail pin 103. In such an
arrangement, the bottom portion of the second half annular groove 105 abuts against the
coupler tail pin 103, thus avoiding the coupler tail pin 103 moving freely along the axial

direction.

[0086] A railway vehicle is provided according to a fifth embodiment of the present

application, which includes the coupler buffer according to the first embodiment.

[0087] 1t is to be noted that, in some operating conditions, the vehicle may give an impact to
the coupler and further cause the coupler to turn over. For avoiding a rigidity impact to the
coupler, in another preferred solution of this embodiment, referring to Figure 14, a rotating
sleeve 20 is sleeved on a portion, inserting into the coupler yoke 11, of the coupler 16, and the

rotating sleeve 20 is rotatably fixed into the coupler yoke 11.

[0088]1In such an arrangement, the coupler buffer according to this embodiment may be
rotated by 360 degree without being disengaged from the coupler, thus avoiding a rigid

impact to the coupler caused by the vehicle.

[0089] A coupler buffer and a railway vehicle according to the present application are
described in detail hereinbefore. The principle and the embodiments of the present application
are illustrated herein by specific examples. The above description of examples is only
intended to facilitate the understanding of the method and concept of the present application.
It should be noted that, for the person skilled in the art, many modifications and
improvements may be made to the present application without departing from the principle ot
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:
1. A coupler buttfer, comprising;:

a coupler yoke for being connected to a coupler.

a front stop body for being mounted to a vehicle body,

a first clastic clement, wherein a rear end of the first elastic element abuts against the
coupler yoke and a front end of the first elastic element abuts against the front stop body, and
in a casc that the vehicle body suffers a traction force, the first elastic element is compressed
under force,

a casing arranged at a rcar cnd of the coupler yoke, wherein a rear end of the casing 1s
configured to be connected to the vehicle body, and the casing 1s connected to the coupler
yoke via a connecting shaft, and the coupler yoke 1s movable along an axial direction of the
connecting shaft, and

a second elastic element arranged between the casing and the coupler yoke, wherein in
a case that the vehicle body suffers a compression force, the second elastic element 1s

compressed under force.

2. The coupler buffer according to claim 1, wherein a follower 1s provided in the
coupler yoke, and the front end of the first elastic element abuts against the front stop body

via the follower, and the follower abuts against a tail end of the coupler.

3. The coupler buffer according to claim 2, wherein the follower, the first elastic
element, the coupler yoke, the second elastic element and the casing are connected 1n series

on the connecting shaft.

4. The coupler buffer according to claim 2, wherein the follower 1s provided with an
arched groove on a surface corresponding to the coupler, and the arched groove i1s matched

with a spherical surface end of the coupler.
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5. The coupler buffer according to claim 1, further comprising a rear stop body which 1s

mounted to the vehicle body and abuts against the rear end of the casing.

6. The coupler buffer according to claim 3, wherein each of the first elastic element and

the second elastic element comprises multilayer of overlapped elastomers.

7. The coupler buffer according to claim 6, wherein each of the overlapped elastomers

1s a rubber sheet.

8. The coupler buffer according to claim 3, wherein the connecting shaft extends out of
the rear end of the casing, and an extended portion 1s provided with threads, and the

connecting shaft is connected to the vehicle body with a nut matching with the threads.

9. The coupler buffer according to claim 4, wherein a rotating sleeve 1s sleeved on a
portion, inserting into the coupler yoke, of the coupler, and the rotating sleeve 1s rotatably

fixed into the coupler yoke.

10. The coupler buffer according to any one of claims 1 to 8, comprising a reinforcing
plate for a tensile overload protection, wherein a plurality of the reinforcing plates 1s
provided, and each of the reinforcing plates is inserted into the first elastic component in a
direction perpendicular to the direction that the first elastic component 1s compressed, the
reinforcing plate comprises a main body portion inserted into the first elastic component and a
protrusion which is arranged at an edge of the main body portion and protrudes out of the
main body portion, and the protrusion and the main body portion form a groove for

accommodating the first elastic component.
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11. The coupler bufter according to any one of claims | to 8, wherein the casing 1s
provided for compression overload protection, the casing is a cylindrical structure with an
opening provided at onc cnd, and thc sccond clastic component of the coupler bufter 1s
arranged in the casing, and a cross section of the casing has an outer regular hexagonal edge

and an 1nner circular edge.

12. The coupler buffer according to any one of claims 1 to 4 and 6, wherein the coupler
buffer further comprises a rotating sleeve, the rotating sleeve comprises a rotating ring portion
configured to be sleeved on an outer periphery of the couplcer and a mounting portion for a
coupler tail pin which is connected to an end of the rotating ring portion, and an outer surface

of the rotating ring portion is a spherical surface.

13. The coupler butfer according to claim 12, wherein an outer surface of the mounting
portion for the coupler tail pin is a cylindrical surface which i1s matched with an mnner side

surface of the coupler yoke.

14. The coupler buffer according to claim 12, wherein the mounting portion for the
coupler tail pin comprises a first half annular groove matching with one end of the coupler tail

pin and a second half annular groove matching with another end of the coupler tail pin.

15. The rotating sleeve according to claim 14, wherein the second haft annular groove

is provided with a bottom portion which abuts against the coupler tail pin.

16. A railway vehicle, comprising the coupler buffer according to any one of

claams 1 to 9.
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Fig.1
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Fig.3
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