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CENTRAL SUSPENSION DEVICE, BOGIE, AND SUSPENDED RAIL TRANSIT SYSTEM

A central suspension device (6), a bogie (200)

and a suspended rail transit system. The suspended rail
transit system comprises a rail beam (a), vehicle frame
(100) and bogies (200), the vehicle frame (100) being

connected to the rail beam (a) by means of the plurality
of bogies (200), and each bogie (200) comprising a
framework (4), a swing bolster (5) and a central suspen-
sion device (6), wherein the framework (4) comprises an
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upper chord beam (41), a lower chord beam (43) and
connecting beams (42), the upper chord beam (41) and
the lower chord beam (43) are arranged opposite each
other, and the upper chord beam (41) and the lower chord
beam (43) are connected by means of the plurality of
connecting beams (42) arranged at intervals; and the
swing bolster (5) is suspended in the middle of the lower
chord beam (43) by means of the central suspension
device (6), and the swing bolster (5) is arranged below
the vehicle frame (100), and can be driven by the bogies
(200) to drive the vehicle frame (100) to travel below the
rail beam (a). In the system, the structural sizes of the
rail beam (a) can be reduced, so as to reduce the steel
consumption and achieve the aim of reducing the line
construction cost.

b

FIG. 1
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Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the priorities to
Chinese patent application No. CN202011126901.7 filed
on October 20, 2020 and entitled "CENTRAL SUSPEN-
SION DEVICE", Chinese patent application No.
202011126908.9 filed on October 20, 2020 and entitled
"SUSPENDED RAIL TRANSIT SYSTEM", and Chinese
patent application No. 202011126928.6 filed on October
20, 2020 and entitled "BOGIE", the entire contents of
which are hereby incorporated by reference.

TECHNICAL FIELD

[0002] The embodiments of the disclosure relate to the
field of rail transit, in particular to a central suspension
device, a bogie and a suspended rail transit system.

BACKGROUND

[0003] The suspended rail transit system uses a box-
shaped section rail beam with an open bottom, the vehi-
cle frame travels under the rail beam, and the vehicle
frame and the rail beam are connected by bogies.
[0004] In the prior art, the bogie framework is mostly
H-shaped, forexample, in the patent documents with pat-
ent numbers of "201610938552.6", "201610932024.X",
etc., the bogie frameworks are all H-shaped. The H-
shaped bogie framework has a larger transverse dimen-
sion, which leads to a corresponding increase in the
structural dimensions of the rail beam and pier column,
resulting in alarger amount of steel used and an increase
in the cost of line construction.

[0005] In addition, the swing bolster of the bogie is
mostly located above the bogie framework, and the swing
bolster is connected to the vehicle frame below the bogie
through a central suspension device, resulting in a long
length of the central suspension device and a large swing
amplitude of the vehicle, which is not conducive to pass-
ing through curved paths.

SUMMARY

[0006] In view of the above-mentioned deficiencies in
the prior art, the present disclosure provides a central
suspension device, a bogie, and a suspended rail transit
system, so as to solve the problem of increase in the cost
of line construction caused by the increase of the load
on the vehicle frame in the prior art.

[0007] In one aspect of the present disclosure, a cen-
tral suspensiondevice is provided, which includes a cent-
er pin and a swing bolster, an upper end of the center
pin being suspended on a framework of a bogie, the
swing bolster being located below the framework, and a
lower end of the center pin and the swing bolster are
rotatably connected.
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[0008] In some embodiments, the upper end of the
center pin is provided with a limiting cap.

[0009] In some embodiments, the central suspension
device further includes two pendulum dampers, wherein
upper ends of the two pendulum dampers are respec-
tively connected to both transverse ends of the limiting
cap, lower ends of the two pendulum dampers are con-
nected to a vehicle frame, and the swing bolster is ar-
ranged below the vehicle frame.

[0010] In some embodiments, the two pendulum
dampers are in a splayed shape, and an included angle
between a central axis of the pendulum damper and a
top surface of the vehicle frame is 60 °.

[0011] In some embodiments, both transverse ends of
the swing bolster are respectively provided with damper
mounting bases; the central suspension device further
includes two vertical dampers, the vertical dampers and
the damper mounting bases are arranged in one-to-one
correspondence, a lower end of each vertical damper is
connected to the corresponding damper mounting base,
and upper ends of the two vertical dampers are respec-
tively connected to both transverse ends of the vehicle
frame.

[0012] Insomeembodiments, aconnecting holeis pro-
vided vertically in the middle of the swing bolster, the
lower end of the center pin passes through the vehicle
frame and is arranged in the connecting hole; the central
suspension device further includes a connecting pin, the
middle of the connecting pin moves longitudinally through
the lower end of the center pin, and two ends of the con-
necting pin move through the swing bolster and are pro-
vided with corresponding locking screws.

[0013] In some embodiments, the central suspension
device further includes a plurality of elastomers, wherein
the plurality of elastomers are arranged at intervals
around a central axis of the center pin, and two ends of
each elastomer are connected between the swing bolster
and the vehicle frame respectively.

[0014] In some embodiments, the central suspension
device further includes a stopper assembly mounted on
the vehicle frame, the stopper assembly includes lateral
stoppers and longitudinal stoppers, two lateral stoppers
are arranged facing each other and said two lateral stop-
pers are arranged on both transverse sides of the center
pin, two longitudinal stoppers are arranged facing each
other and said two longitudinal stoppers are arranged on
both longitudinal sides of the center pin.

[0015] In some embodiments, two of the stopper as-
sembly are arranged vertically.

[0016] In some embodiments, both longitudinal sides
of the lower end of the center pin are respectively pro-
vided with spigots, a backing plate is provided inside each
spigot, and the connecting pin passes through two back-
ing plates.

[0017] The central suspension device disclosed in the
present disclosure includes the center pin and swing bol-
ster, the upper end of the center pin is suspended on the
framework of the bogie and the swing bolster is located
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below the framework, the swing bolster includes the
swing bolster and the lower end of the center pin and the
swing bolster are rotatably connected, which can not only
reduce the length of the center pin of the central suspen-
sion device, but also limit the lower end of the center pin
so as to decrease the swing amplitude of the center pin,
thereby reducing the swing amplitude of the vehicle
frame to narrow the opening size of the rail beam, as a
result, the structural dimensions of the rail beam and pier
column can be reduced, which will accordingly reduce
the weights of the pier column and the rail beam and
decrease the construction cost.

[0018] In another aspect of the present disclosure, a
bogie is provided, which includes a framework including
an upper chord beam, a lower chord beam and a plurality
of connecting beams, the upper chord beam and the low-
er chord beam being arranged facing each other and
connected by the connecting beams arranged at inter-
vals; a swing bolster; and the central suspension device
mentioned above, the swing bolster being suspended in
the middle of the lower chord beam through the central
suspension device.

[0019] In some embodiments, two connecting beams
are provided and the two connecting beams are oppo-
sitely disposed at both ends of the upper chord beam
and the lower chord beam, the middle of the upper chord
beam and the middle of the lower chord beam are con-
nected by two central beams arranged side by side.
[0020] According to the present disclosure, the frame-
work of the bogie includes the upper chord beam, the
lower chord beam and the connecting beam, the upper
chord beam and the lower chord beam are arranged fac-
ing each other and are connected by the plurality of con-
necting beams arranged at intervals, so the framework
in the present disclosure is a structure extending verti-
cally, and has a smaller lateral dimension compared with
the framework structure of the laterally extending bogie
in the prior art, thus the structural dimensions of the rail
beam and the pier column supporting the rail beam can
be reduced, thereby reducing the amount of steel used
and reducing the cost of line construction.

[0021] In addition, the swing bolster of the present dis-
closure is suspended in the middle of the lower chord
beam through the central suspension device, which can
reduce the length of the central suspension device to
decrease the swing amplitude of the center pin, thereby
reducing the swing amplitude of the vehicle frame to nar-
row the opening size of the rail beam, as a result, the
purpose of reducing the structural dimensions of the rail
beam and the pier column can be achieved, which will
accordingly reduce the weights of the pier column and
the rail beam and decrease the construction cost.
[0022] Instill another aspect of the present disclosure,
a suspended rail transit system is provided, which in-
cludes a rail beam and a vehicle, the vehicle includes a
vehicle frame and the bogie as mentioned above, the
vehicle frame and the rail beam are connected through
a plurality of said bogies, each of the bogies includes a
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framework, a swing bolster and a central suspension de-
vice, the framework includes an upper chord beam, a
lower chord beam and a plurality of connecting beams,
the upper chord beam and the lower chord beam are
arranged facing each other and connected by the con-
necting beams arranged at intervals, the swing bolster
is suspended in the middle of the lower chord beam
through the central suspension device, and the swing
bolsteris arranged below the vehicle frame, and be driven
by the bogies to drive the vehicle frame to travel under
the rail beam.

[0023] The present disclosure discloses a suspended
rail transit system, which includes a rail beam and a ve-
hicle. The vehicle includes a vehicle frame and bogies.
Since the upper chord beam and the lower chord beam
of the bogie framework are connected by a plurality of
connecting beams arranged atintervals, the bogie frame-
work in the present disclosure is a vertically extending
structure, and has a smaller lateral dimension compared
with the laterally extending bogie structure in the prior
art, thus the structural dimension of the bogie can be
reduced to reduce the weight of the bogie, as a result,
the structural dimensions of the rail beam and the pier
column supporting the rail beam can be reduced, thereby
reducing the amount of steel used and reducing the cost
of line construction.

[0024] In addition, the swing bolster is suspended in
the middle of the lower chord beam through the central
suspension device and is arranged below the vehicle
frame, which can reduce the length of the center pin of
the central suspension device to reduce the swing am-
plitude of the center pin, thereby decreasing the swing
amplitude of the vehicle frame to narrow the opening size
of the rail beam, therefore, the structural dimensions of
the rail beam and the pier column can be reduced, which
will accordingly reduce the weights of the pier column
and the rail beam and decrease the construction cost.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

FIG.1 shows a structural diagram of a suspended
rail transit system according to some embodiments
of the present disclosure.

FIG.2 shows a structural diagram of the vehicle in
FIG. 1.

FIG. 3 shows a top view of FIG. 2.

FIG. 4 shows a structural diagram of the bogie in
FIG. 2.

FIG. 5 shows a structural diagram of the framework
in FIG. 4.

FIG. 6 shows a structural diagram of the driving
mechanism in FIG. 4.

FIG. 7 shows a structural diagram of the swing bol-
ster in FIG. 4.

FIG. 8 shows a schematic diagram of the internal
structure of the swing bolster in FIG. 7.



5 EP 4 234 357 A1 6

FIG. 9 shows a structural diagram of the first web
plate in FIG. 8.

FIG. 10 shows a schematic diagram of the installa-
tion of the elastomer base.

FIG. 11 shows a structural diagram of the central
suspension device in FIG. 4.

FIG. 12 shows a side view of FIG. 10.

FIG. 13 shows a structural diagram of the vehicle
frame of FIG. 1.

FIG. 14 shows a structural diagram of the supporting
box beam in FIG. 13 with the top plate removed.
FIG. 15 shows a structural diagram of the supporting
box beam in FIG. 13 with the support plate removed.

[0026] In the drawings: rail beam-a, pier column-b, in-
tegrated unit-c, vehicle frame-100, bogie-200, electric
traction component-300, driving mechanism-1, guide
wheel-2, steady wheel-3, framework-4, upper chord
beam-41, brake hanger 410, longitudinal block-411,
safety rope holder-412, connecting beam-42, first motor
mounting block-421, second motor mounting block 422,
first threading hole-423, lower chord beam-43, second
threading hole-431, central beam-44, pinch plate-441,
wheel set mounting base-45, transponder mounting
base-46, current collector mounting base-47, pin bush-
48, wear plate-49, swing bolster-5, upper cover plate-51,
lower cover plate-52, second web plate-53, first web
plate-54, arc plate-541, seam-542 , pin sleeve-56, longi-
tudinal stopper-57, first elastic supporting base 58, bot-
tom plate-581, elastic supporting navel-582, second rib
plate-59, third rib plate-510, first rib plate-511, central
suspension device-6, center pin-61, pendulum damper-
62, vertical damper-63 elastomer-64, lateral stopper-65,
connecting pin-66, backing plate-67, limiting cap-68, lon-
gitudinal stopper-69, safety rope-7, current collector-8,
brake disc-9, basic frame 10, traveling wheel-11, gear
box-12, brake disc mounting base-13, coupling-14, trac-
tion motor 15, gearbox bolt-16, main longitudinal beam-
17, center pin hole-18, support box beam 19, top plate-
191, support plate-192, connecting plate-193, first rein-
forcing plate-194, second reinforcing plate-195, third re-
inforcing plate-196, second elastomer base-20, bending
part-21, rotation stopper-22, first transverse beam-23,
side longitudinal rod-24, connecting rod-25, second
transverse beam-26, lockset-27, connecting base-28.

DETAILED DESCRIPTION

[0027] FIG.1 shows a structural diagram of a suspend-
ed rail transit system according to some embodiments
ofthe presentdisclosure. Combining with FIG. 1, the sus-
pended rail transit system includes a vehicle and a rail
beam a. The rail beam a is supported by a pier column
and the vehicle includes a vehicle frame 100 and a plu-
rality of bogies 200 that can travel on the rail beam a.
The vehicle frame 100 and the rail beam a are connected
by the plurality of bogies 200 and be driven by the bogies
200 to drive the vehicle frame 100 to travel below the rail
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beam a.

[0028] Combining with FIG. 1, the bottom of the vehicle
frame 100 can be provided with an integrated unit c,
which can be a train compartment or a container with
goods, and by driving the train compartment or container
to move, transportation of passengers or goods can be
realized.

[0029] FIG.2 shows a structural diagram of the vehicle
in FIG. 1, and FIG. 3 shows a top view of FIG. 2. Com-
bining with FIG. 2 and FIG. 3, the vehicle includes a ve-
hicle frame 2 and bogies 200, and an electric traction
component 300 is arranged on the vehicle frame 100.
[0030] FIG. 4 shows a structural diagram of the bogie
in FIG. 2. Combining with FIG. 4, the bogie includes a
driving mechanism 1, a guide wheel 2, a steady wheel
3, aframework 4, a swing bolster 5, a central suspension
device 6, a safety rope 7, a current collector 8 and a brake
disc 9.

[0031] FIG. 5 shows a structural diagram of the frame-
work in FIG. 4. Combining with FIG. 5, the framework 4
includes an upper chord beam 41, a lower chord beam
43 and connecting beams 42, the upper chord beam 41
and the lower chord beam 43 are arranged facing each
other along a vertical direction and are connected by a
plurality of connecting beams 42 arranged at intervals,
so the framework 4 of the bogie is a vertically extending
structure, and has a smaller lateral dimension compared
with the laterally extending bogie structure in the prior
art, thus the structural dimension and the weight of the
bogie are reduced, as a result, the structural dimensions
of the rail beam and the pier column supporting the rail
beam can be reduced, thereby decreasing the amount
of steel used and the cost of line construction.

[0032] Combiningwith FIG. 5, atransponder mounting
base 46 and a current collector mounting base 47 are
arranged on the top of the upper chord beam 41 and are
apart from each other, a current collector 8 is mounted
on the current collector mounting base 47, and a trans-
ponderis mounted on the transponder mounting base 46.
[0033] Combining with FIG. 5, both longitudinal ends
of the upper chord beam 41 are provided with longitudinal
blocks 411. When the longitudinal blocks 411 contact the
stoppers set on the rail beam, the bogie can be stopped.
[0034] Combining with FIG. 5, two connecting beams
42 are arranged, and the two connecting beams 42 are
arranged facing each other at both ends of the upper
chord beam 41 and the lower chord beam 43. The middle
of the upper chord beam 41 and the middle of the lower
chord beam 43 are connected by two central beams 44
arranged side by side to strengthen the structure, so that
the whole structure is in a "lattice" shape.

[0035] The two ends of the upper chord beam 41 can
be fixedly connected to the middle of the top of the con-
necting beam 42 by welding or integral forming, the two
ends of the lower chord beam 43 are bent upward to form
bending parts, and the bending parts at the two ends of
the lower chord beam 43 can also be fixedly connected
to the middle of the bottom of the connecting beam 42
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by welding or integral forming, thereby expanding the
vertical size of the component and providing space for
the installation of other components.

[0036] Combiningwith FIG.5, a pinch plate 441 is also
provided between each central beam 44 and lower chord
beam 43 to further strengthen the structure between the
central beam 44 and the lower chord beam 43.

[0037] Combining with FIG. 5, the pinch plate 441 is
located at the connection between the central beam 44
and the lower chord beam 43, and the two pinch plates
441 corresponding to the central beam 44 can be set
symmetrically facing away from each other.

[0038] FIG. 6 shows a structural diagram of the driving
mechanism in FIG. 4. Combining with FIG. 4-FIG. 6, a
plurality of driving mechanisms 1 are arranged longitu-
dinally, and the driving mechanisms 1 and the connecting
beams 42 are arranged in one-to-one correspondence.
Each driving mechanism 1 includes a traction motor 15,
a gear box 12 and a traveling wheel 11. The traction
motor 15 is fixedly arranged on the connecting beam 42
corresponding to the driving mechanism 1. An output end
of the traction motor 15 is connected to an input end of
the gear box 12. The gear box 12 is fixedly connected to
the upper chord beam 41. The gear box 12 has two output
ends, which are arranged horizontally, and each output
end of the gear box 12 is correspondingly provided with
a traveling wheel 11.

[0039] There are two driving mechanisms 1 and two
connecting beams 42, which are set correspondingly.
[0040] Combining with FIG. 4 to FIG. 6, the connecting
beam 42 may have the shape of a rectangle. A first motor
mounting block 421 is provided at the inner side of the
side of the connecting beam 42, a second motor mount-
ing block 422 is provided at the inner side of the top of
the connecting beam 42, the traction motor 15 of the driv-
ing mechanism 1 of the bogie is fixedly arranged inside
the connecting beam 42 through the first motor mounting
block 421 and the second motor mounting block 422, and
two wheel set mounting bases 45 are arranged at the
bottom of the upper chord beam 41. The guide wheel
and steady wheel of each driving mechanism 1 of the
bogie are correspondingly installed on one wheel set
mounting base 45.

[0041] Combining with FIG. 6, the output end of the
traction motor 15 is connected with the input end of the
gear box 12 through a coupling 14, and the coupling 14
is provided with a brake disc mounting base 13 on which
a brake disc 9 is mounted.

[0042] Combining with FIG. 4 to FIG. 6, brake hangers
410 are provided at intervals at the bottom of the upper
chord beam 41, the brake hangers 410 have brake
means installed thereon, output ends of the brake means
acton brake disc 9 so as to brake the output of the traction
motor 15.

[0043] Combiningwith FIG. 4 to FIG. 6, the top surface
of the gear box 12 of each driving mechanism 1 can be
fixedly connected to the bottom of the upper chord beam
41 through a plurality of gear box bolts 16 to assemble
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the driving mechanism 1 on the framework 4.

[0044] Combining with FIG. 4 and FIG. 5, the bottom
of the upper chord beam 41 is provided with a wheel set
mounting base 45 corresponding to the driving mecha-
nism, and a set of auxiliary wheels are provided at both
transverse sides of each wheel set mounting base 45,
and each auxiliary wheel includes a steady wheel 3 lo-
cated at the upper end and a guide wheel 2 at the lower
end. The guide wheel 2 and the steady wheel 3 are
matched with the corresponding rail of the rail beam a to
improve vehicle running stability.

[0045] The span between the steady wheels 3 on both
sides of each wheel set mounting base 45 is smaller than
thatbetween the guide wheels 2 on both sides to facilitate
smooth passage of the vehicle through curved paths.
[0046] Combining with FIG. 4 and FIG. 5, the connect-
ingbeam 42 and the lower chord beam 43 are both hollow
structures. A first threading hole 423 is provided on the
connecting beam 42 and a second threading hole 431 is
provided on the lower chord beam 43. The connecting
beam 42 and the lower chord beam 43 serve as grooves
to guide pipelines on the bogie 200 to the vehicle frame
100 to avoid contact between the pipelines and the rail
beam.

[0047] Combiningwith FIG.4 and FIG. 5, there are two
safety rope holders 412 spaced on lower chord beam 43.
The safety rope holder 412 and the safety rope 7 corre-
spond to each other. The middle part of the safety rope
7 is installed on the corresponding safety rope holder
412, both ends of the safety rope 7 can pass through
above the lower chord beam of the framework and below
the vehicle frame, which plays a protective role in safety
accidents caused by the breakage of the center pin and
connecting pin as mentioned below so as to improve the
safety of running of the vehicle.

[0048] Combiningwith FIG. 5, the two safety rope hold-
ers 412 can be set on the opposite sides of the two pinch
plates 441.

[0049] Combining with FIG. 5, a through-hole is pro-
vided in the middle of the lower chord beam 43, and a
pin bush 48 is fixed inside the through-hole, while a wear
plate 49 is provided on the lower chord beam 43 and is
located outside the through-hole and between the two
central beams 44.

[0050] Combining with FIG. 4, the swing bolster 5 is
suspended in the middle of the lower chord beam 43 by
means of the central suspension device 6, wherein the
central suspension device 6 includes a center pin 61,
whose upper end is provided with a limit cap 610 that is
placed on the wear plate 49, and the upper end of the
center pin 61 passes through the pin bush 48. By means
of the limit cap, the upper end of the center pin 61 is
suspended on the lower chord beam 43, and the swing
bolster 5 is connected to the lower end of the center pin
61, and the swing bolster 5 is arranged below the vehicle
frame 100, thereby connecting the vehicle to the bogie.
[0051] FIG. 7 shows a structural diagram of the swing
bolsterin FIG. 4. Combining with FIG. 7, the swing bolster
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5 is located below the framework 4 of the bogie, the mid-
dle of the swing bolster 5 is provided with a connection
hole vertically, and the lower end of the center pin 61 is
rotatably connected to the connection hole to achieve
connection between the center pin 61 and the swing bol-
ster 5.

[0052] The upperend of the center pin 61 can be fitted
with the pin bush 48 for small clearance activities and is
suspended on the lower chord beam 43 of framework 4.
Due to the limit of the swing bolster 5 to the lower end of
the center pin 61, the length of the center pin 61 can be
shorted to reduce the swing amplitude of the center pin
61, thereby reducing the swing amplitude of the vehicle
frame so as to narrow the opening size of the rail beam
and decrease the structural dimension of the pier column,
as a result, the weights of the pier column and the rail
beam can be reduced.

[0053] FIG. 8 shows a schematic diagram of the inter-
nal structure of the swing bolster in FIG. 7. Combining
with FIG. 7 and FIG. 8, the swing bolster 5 includes an
upper cover plate 51, a lower cover plate 52 and a web
plate. The upper cover plate 51 and lower cover plate 52
are set vertically facing each other. A circumference of
the upper cover plate 51 and a circumference of the lower
cover plate 52 are connected via the web plate to form
a box-shaped structure, and a through hole for the center
pin 61 to pass through is provided at the middle of the
upper cover plate 51.

[0054] Combining with FIG. 7, the upper cover plate
51 and the lower cover plate 52 are narrowed in the mid-
dle of the longitudinal side to reduce the weight of the
swing bolster 5.

[0055] Combiningwith FIG.7 and FIG. 8, the web plate
consists of a first web plate 54 and a second web plate
53. The first web plate 54 is of a waist shape. The length
direction of the waist shape is the longitudinal direction.
Two first web plates 54 are provided facing each other
between the upper cover plate 51 and the lower cover
plate 52 along the transverse direction. The two first web
plates 54 are connected by a plurality of second web
plates 53 arranged at intervals. Such an arrangement
canrealize lightweight of the swing bolster while ensuring
sufficient connection strength.

[0056] Combining with FIG. 7 and FIG. 8, the second
web plates 53 are divided longitudinally into two groups
facing each other, with coaxial mounting holes in the mid-
dle of each second web plate 53, and connecting pins
66 are installed in the mounting holes. The lower end of
the center pin 61 is arranged between the two groups of
second web plates 53. The middle of the connecting pin
66 rotatably passes through the lower end of the center
pin 61 to achieve a rotatable connection between the
lower end of the center pin 61 and the swing bolster 5.
[0057] Combining with FIG. 4, FIG. 7 and FIG. 8, a pin
sleeve 56 can be setin the mounting hole and both ends
of the connecting pin 66 fixedly pass through the pin
sleeve 56 in the corresponding mounting hole, thus re-
ducing the wear of the mounting hole by the center pin
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61, and the service life of the swing bolster can be pro-
longed by replacing the pin sleeve 56.

[0058] Locking screws are provided at both ends of the
connecting pin 66 and set at the outside of the pin sleeve
56 at the same end to facilitate assembling of the con-
necting pin 66 on the swing bolster.

[0059] FIG. 9 shows a structural diagram of the first
web plate in FIG. 8. Combining with this figure, each first
web plate 54 is formed by welding two arc plates 541.
Two seams 542 are formed after welding the two arc
plates 541, which are diagonally symmetrically arranged
to avoid interference with the second rib plate 59 as men-
tioned below.

[0060] Combining with FIG. 7, two first elastomer bas-
es 58 are provided at each longitudinal end of the swing
bolster 5. FIG. 10 shows a schematic diagram of the in-
stallation of the elastomer base. Combining with FIG. 10,
each first elastomer base 58 includes a base plate 581
and an elastic supporting navel 582, which is fixed at the
middle of the top surface of the base plate 581.

[0061] Combining with FIG. 8 and FIG. 10, each first
web plate 54 is provided with a first rib plate 511, which
divides the first web plate 54 transversely into two cavi-
ties, each with a second rib plate 59 and a third rib plate
510. The second rib plate 59 and the third rib plate 510
are cross-shaped. The tops of the second rib plate 59
and the third rib plate 510 have notches. The upper cover
plate 51 is provided with corresponding avoidance holes
for the notches. The elastic supporting navel 582 and
notches are arranged correspondingly. The base plate
581 of the first elastomer base 58 is fixed on the corre-
sponding notch, and the elastic supporting navel 582
passes through the avoidance hole arranged on the up-
per cover plate 51 and corresponding to the base plate
581 to realize installation of the first elastomer base 58
on the swing bolster 5.

[0062] Two sides of the second rib plate 59 and the
third rib plate 510 at the notch are beveled, while the
elastomer navel is in the shape of a cone platform to
avoid the rubber bulge caused by the elastomer 64 in-
stalled on the first elastic support base 58 under heavy
vehicle working conditions, thereby preventing the rub-
ber from being damaged due to friction with the metal
parts.

[0063] Combining with FIG. 8, the opposite sides of
the two first web plates 54 are provided with damper
mounting bases 55 for installing the dampers, while both
ends of the longitudinal side of the swing bolster 5 are
provided with longitudinal stoppers 57 to preventdamage
to the swing bolster caused by the impact of the swing
bolster with the outside during swing.

[0064] FIG. 11 shows a structural diagram of the cen-
tral suspension device in FIG. 4 and FIG. 12 shows a
side view of FIG. 11. Combining with FIG. 4, FIG. 11 and
FIG. 12, the central suspension device 6 includes, in ad-
dition to the center pin 61, a pendulum damper 62, a
vertical damper 63, an elastomer 64, a lateral stopper
65, a connecting pin 66, a backing plate 67, a longitudinal
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stopper 69 and the swing bolster 5.

[0065] Combining with FIG. 11, the limitcomponent 68
provided at the upper end of the center pin 61 can be
integrally formed or welded with the center pin 61.
[0066] The limiting cap 68 can be a waist circle shape,
and the length direction of the limiting cap 68 is the trans-
verse direction.

[0067] Combining with FIG. 11 and FIG. 12, two pen-
dulum dampers 62 are provided, whose upper ends are
respectively connected to the lateral ends of the limiting
cap, and whose lower ends are connected to the vehicle
frame, and the swing bolster 5 is arranged below the
vehicle frame.

[0068] The two pendulum dampers 62 are in a splayed
shape. An included angle between a central axis of the
pendulum damper 62 and a top surface of the vehicle
frame is preferably 60 °.

[0069] Combining with FIG. 11 and FIG. 12, two verti-
caldampers 63 are provided. The vertical damper 63 and
the damper mounting base 55 are arranged in one-to-
one correspondence. Lower ends of the vertical dampers
63 are connected to the corresponding damper mounting
base 55, and upper ends of two vertical dampers 63 are
connected to both transverse ends of the vehicle frame.
[0070] The damping performance of the vehicle during
operation can be improved through the setting of the pen-
dulum dampers 62 and the vertical dampers 63. The cen-
tral axis of the pendulum damper 62 is oblique, providing
both swing damping and vertical damping. If the vehicle
runs at a low speed, the vertical dampers 63 can be can-
celed.

[0071] The lower end of the center pin 61 passes
through the vehicle frame and is matched with the con-
necting pin 66 so that the lower end of the center pin 61
is rotatably connected to the connecting hole of the swing
bolster 5.

[0072] Combining with FIG. 11 and FIG. 12, a plurality
of elastomers may be provided, which are spaced around
the central axis of the center pin 61, and both ends of the
elastomer 64 are respectively connected to the swing
bolster and the vehicle frame.

[0073] Thelowerend ofthe elastomer 64 is assembled
in the first elastic supporting navel 582 on the first elastic
support base 58, while the upper end of the elastomer
64 is connected to the bottom of the vehicle frame, which
can not only cushion the target when the vehicle is run-
ning, but also avoid direct contact between the center pin
and the vehicle frame. In addition, through the setting of
the elastomer, a flexible connection is formed between
the center pin and the vehicle frame, avoiding the impact
of rigid shock caused by the direct connection between
the center pin and the vehicle frame in the prior art, thus
improving the stress level of the vehicle frame and in-
creasing the fatigue life of the vehicle frame.

[0074] In addition, the elastomer and swing bolster are
both arranged below the vehicle frame, so as not to in-
crease the overall height of the vehicle, thus the lateral
swing stiffness of the vehicle is low, and the vehicle frame
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can have very low stiffness of head-shaking, lateral mov-
ing and side rolling, and excellent dynamic performance,
moreover, both the vehicle frame and the swing bolster
are under pressure, so the fatigue properties of the welds
and the suspension safety are good.

[0075] Combining with FIG. 11 and FIG. 12, lateral
stoppers 65 and longitudinal stoppers 69 constitute a
stopper assembly, which is mounted on the vehicle
frame. Two lateral stoppers 65 are provided facing each
other on two lateral sides of the center pin 61, and two
longitudinal stoppers 69 are provided facing each other
on both longitudinal sides of the center pin 61 to limit the
rotation angle of the center pin.

[0076] There are two lateral stoppers 65 of the stopper
assembly provided along the vertical direction to improve
the ability to limit the lateral displacement and swing of
the vehicle frame.

[0077] Combining with FIG. 12, there are spigots on
both longitudinal sides of the lower end of the center pin
61. In each spigot, there is a backing plate 67. The con-
necting pin 66 passes through two backing plates 67.
The backing plate 67 can prevent friction between the
second web plate and the center pin 61 to reduce the
strength of the center pin 61 and increase the service life.
[0078] As the center pin 61 is suspended in the middle
of the lower chord beam 43, i.e. the center pin 61 is in-
stalled at the bottom of the framework 4, the length of
the center pin 61 can be reduced from 2 m to less than
600 mm compared to the prior art technical solution in
which the center pin 61 is installed at the top of the frame-
work 4. This not only significantly reduces the manufac-
turing cost, but also significantly reduces the additional
bending moment suffered by the center pin while the ve-
hicle is running to improve safety.

[0079] In addition, the framework travels on the rail
beam through the driving mechanism, the swing bolster
is located below the vehicle frame, and by limiting both
ends of the center pin, the swing amplitude of the swing
bolster and further the vehicle frame can be limited so
as toreduce the opening size of the rail beam, as aresult,
the structural dimension of the pier column can be re-
duced, which will accordingly reduce the weights of the
pier column and the rail beam, thereby saving steel and
reducing cost.

[0080] FIG. 13 shows a structural diagram of the vehi-
cle frame of FIG. 1. Combining with FIG. 13, the vehicle
frame 100 includes a basic frame 10, which includes a
main longitudinal beam 17. The main longitudinal beam
17 may adopt a fish-belly structure which is high in the
middle and low at the two ends. There are several center
pinholes 18 arranged atintervals on the main longitudinal
beam, and center pin holes 18 and center pins 61 are
arranged in one-to-one correspondence. The lower end
of the center pin 61 moves through the corresponding
center pin hole 18 and is connected to the swing bolster
5 which is located below the basic frame. Multiple elas-
tomers 55 are provided between the swing bolster 5 and
the main longitudinal beam 17.
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[0081] Two center pin holes 18 and two center pins 61
are correspondingly provided, while four elastomers 55
are provided, which can be springs, the four elastomers
5 are arranged at intervals around the central axis of the
center pin hole 18.

[0082] Combining with FIG. 12, the main longitudinal
beam 17 is provided with a support box beam 19 corre-
sponding to the center pin hole 18, the middle of each
supportbox beam 19 is provided with one center pin hole
18, and aplurality of elastomers 55 are arranged between
the swing bolster 5 and the support box beam 19.
[0083] Thecenterpinisforconnectingthe bogie frame-
work and the swing bolster, while the elastomer is for
providing the vertical supporting force between the swing
bolster and the vehicle frame and for connecting the
swing bolster and the vehicle frame. The elastomer can
be a rubber spring to provide a vertical damping function,
and the upper and lower end faces thereof can be twisted
relative to each other within a certain angle range, and
when the bogie drives the swing bolster to steer, the elas-
tomer can be twisted and the vehicle frame steers ac-
cordingly to adapt to the steering of the bogie. It can also
provide dispersed supportto the vehicle frame toimprove
the stress level and fatigue life of the vehicle frame.
[0084] As stated above, fourelastomers 64 can be pro-
vided, which are spaced around the central axis of central
pin hole 18.

[0085] FIG. 14 shows a structural diagram of the sup-
port box beam in FIG. 13 with the top plate removed, and
FIG. 15 shows a structural diagram of the support box
beam in FIG. 13 with the support plate removed. Com-
bining with FIGS. 12-14, the support box beam 19 in-
cludes a top plate 191, a support plate 192 and a con-
necting plate 193. The top plate 191 and the support plate
192 are arranged facing each other. A circumference of
the top plate 191 and a circumference of the support plate
192 are connected via the connecting plate 193 to form
a box-shaped structure. Both the top plate 191 and the
support plate 192 are provided with a central pin hole 18
for the center pin to pass through, while the main longi-
tudinal beam 17 fixedly passes through the connecting
plate 193 to achieve the assembly of the support box
beam 19 on the main longitudinal beam 17, wherein the
main longitudinal beam 17 divides the box-shaped struc-
ture into two cavities.

[0086] Combining with FIG. 14 and FIG. 15, the sup-
port box beam 19 further includes a first reinforcing plate
194, a second reinforcing plate 195 and a third reinforcing
plate 196. The firstreinforcing plate 194 is provided trans-
versely in each cavity, which divides the cavity into two
chambers. Each chamber is provided with the second
reinforcing plate 195 and the third reinforcing plate 196,
which are cross-shaped. The structure of the support box
beam can be strengthened by the first reinforcing plate
194, the second reinforcing plate 195 and the third rein-
forcing plate 196.

[0087] The bottoms of the second reinforcing plate 195
and the third reinforcing plate 196 have notches, and the
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support plate 192 is provided with avoidance holes cor-
responding to the notches. The upper end of each elas-
tomer 64 is connected to a corresponding notch via the
second elastomer base 20 to achieve the installation of
elastomer 64 on the support box beam.

[0088] The second elastomer base 20 has the same
structure as the first elastomer base 18, both including
the base plate and the elastic support navel. The elastic
support navel is fixed in the middle of the bottom surface
of the base plate. The base plate of the second elastomer
base 20 is fixed in the corresponding notch, and the elas-
tic support navel of the second elastomer base passes
through the avoidance hole provided in the support plate
192. The upper end of the elastomer 64 is connected to
the elastic support navel.

[0089] Likewise, two side of both the second reinforc-
ing plate 195 and the third reinforcing plate 196 at the
notch are beveled, and the elastomer navel is in the
shape of a cone platform to avoid the rubber bulge
caused by the elastomer 64 installed on the second elas-
tic support base 58 under heavy vehicle working condi-
tions, thereby preventing the rubber from being damaged
due to friction with the metal parts.

[0090] Further, combining with FIGS. 13-15, the
above-mentioned stopper assembly is arranged within
the support box beam 19 of the vehicle frame to limit the
vertical and lateral rotation angles of the vehicle frame.
[0091] Combining with FIGS. 13-15, both longitudinal
sides of the bottom of the support box beam 19 are bent
downward to form bending parts 21, each of which is
provided with a rotary stopper 22 to enhance the function
of rotation limit of the basic frame, thereby limiting the
rotation angle of the vehicle frame so as to prevent the
adverse impact caused by the direct collision between
the vehicle frame and the swing bolster when the vehicle
frame swings, and to improve the reliability of running of
the vehicle.

[0092] Combiningwith FIG. 14 and FIG. 15, aconnect-
ing base 28 is provided at both transverse ends of the
support box beam 19, and the lower ends of the two pen-
dulum dampers 62 are connected to the connecting bas-
es 28 provided on the transverse ends of the support box
beam 19 respectively.

[0093] Combining with FIG. 12, the basic frame further
includes a first transverse beam 23, two first transverse
beams 23 are provided on the both longitudinal sides of
each support box beam 19, and the middle parts of the
two first transverse beams 23 are connected through the
main longitudinal beam 17, thereby increasing the bear-
ing capacity of the vehicle frame.

[0094] A groove is provided in the middle of each first
transverse beam 23, and the main longitudinal beam 17
can be fixed and embedded in the grooves in the middle
of a plurality of first transverse beams 23 by welding.
[0095] Combining with FIG. 12, the basic frame further
includes a side longitudinal rod 24 and a connecting rod
25. The ends of the first beams at the same sides are
connected by the side longitudinal rod 24, and the side
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longitudinal rod 24 and the main longitudinal beam 17
are connected by a plurality of connecting rods which are
arranged at intervals so as to further increase the bearing
capacity of the vehicle frame.

[0096] Combining with FIG. 12, the basic frame further
includes multiple second transverse beams 26, inner
ends of the second transverse beams are vertically con-
nected to the side of main longitudinal beam 17, and outer
ends of the second transverse beams are connected to
side longitudinal rod 24 to further increase the vehicle
frame bearing capacity.

[0097] The electrical traction component 300 can be
arranged on the second transverse beam 26, while the
two ends of the first transverse beam 23 can be provided
with lockset 27 for connecting train compartments or con-
tainers containing goods. The lockset 27 can use the
container transfer anti-drop device in the Chinese patent
"CN 2018222496756", whichis not to be repeated herein.
[0098] In summary, the suspended rail transit system
as shown in the present disclosure is full of practical val-
ue, because the framework of the bogie is designed as
a vertically extending structure, and the upper end of the
center pin is suspended in the middle of the lower chord
beam of the bogie framework, the lower end of the center
pin passes through the vehicle frame and is rotatably
connected to the swing bolster, thereby reducing the
length of the center pin and the swing of the vehicle in
motion, accordingly, it can improve the dimensions of the
rail beam and the pier column structuring supporting the
rail beam so as to reduce the amount of steel used and
the cost of line construction.

[0099] The embodiments described above are pre-
ferred embodiments of the present disclosure and are
intended only to facilitate the illustration of the disclosure,
not to limit the present disclosure in any form. Any equiv-
alent embodiments obtained by those with general
knowledge in the art by making local modifications on
the basis of the disclosed technical contents of the
present disclosure without departing from the technical
features of the present disclosure shall fall within the
scope of the technical features of the present disclosure.

Claims

1. A central suspension device, characterized by
comprising:

a center pin and a swing bolster, and

an upper end of the center pin being suspended
on a framework of a bogie, the swing bolster
being located below the framework, and a lower
end of the center pin and the swing bolster being
rotatably connected.

2. The central suspension device according to claim 1,
wherein a limiting cap is provided on the upper end
of the center pin.
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3.

The central suspension device according to claim 2,
further comprising two pendulum dampers, wherein
upper ends of the two pendulum dampers are re-
spectively connected to both transverse ends of the
limiting cap, lower ends of the two pendulum damp-
ers are connected to a vehicle frame, and the swing
bolster is arranged below the vehicle frame.

The central suspension device according to claim 3,
wherein said two pendulum dampers are in a splayed
shape, and an included angle between a central axis
of the pendulum damper and a top surface of the
vehicle frame is 60°.

The central suspension device according to claim 3,
wherein both transverse ends of the swing bolster
are respectively provided with damper mounting
bases; and

the central suspension device further comprises two
vertical dampers, the vertical dampers and the
damper mounting bases are arranged in one-to-one
correspondence, a lower end of each vertical damp-
eris connected to the corresponding damper mount-
ing base, and upper ends of the two vertical dampers
are respectively connected to both transverse ends
of the vehicle frame.

The central suspension device according to claim 5,
wherein a connecting hole is provided vertically in
the middle of the swing bolster, the lower end of the
center pin passes through the vehicle frame and is
arranged in the connecting hole; and

the central suspension device further comprises a
connecting pin, the middle of the connecting pin
moves longitudinally through the lower end of the
center pin, and two ends of the connecting pin move
through the swing bolster and are provided with cor-
responding locking screws.

The central suspension device according to claim 6,
further comprising a plurality of elastomers, wherein
the plurality of elastomers are arranged at intervals
around a central axis of the center pin, and two ends
of each elastomer are connected to the swing bolster
and the vehicle frame respectively.

The central suspension device according to claim 7,
further comprising a stopper assembly mounted on
the vehicle frame, wherein the stopper assembly
comprises lateral stoppers and longitudinal stop-
pers, two lateral stoppers are arranged facing each
other and said two lateral stoppers are arranged on
both transverse sides of the center pin, and two lon-
gitudinal stoppers are arranged facing each other
and said two longitudinal stoppers are arranged on
both longitudinal sides of the center pin.

The central suspension device according to claim 8,
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wherein two of the stopper assembly are arranged
vertically.

The central suspension device according to claim 6,
wherein both longitudinal sides of the lower end of
the center pin are respectively provided with spigots,
a backing plate is provided inside each spigot, and
the connecting pin passes through two backing
plates.

A bogie, characterized by comprising:

a framework comprising an upper chord beam,
alower chord beam and a plurality of connecting
beams, the upper chord beam and the lower
chord beam being arranged facing each other
and connected by the connecting beams ar-
ranged at intervals;

a swing bolster; and

the central suspension device according to any
one of claims 1-10, the swing bolster being sus-
pended in the middle of the lower chord beam
through the central suspension device.

The bogie according to claim 11, wherein two con-
necting beams are provided, and the two connecting
beams are oppositely disposed at both ends of the
upper chord beam and the lower chord beam, the
middle of the upper chord beam and the middle of
the lower chord beam are connected by two central
beams arranged side by side.

A suspended rail transit system, characterized by
comprising: a rail beam and a vehicle,

wherein the vehicle comprises a vehicle frame and
the bogie according to claim 11, the vehicle frame
and the rail beam are connected through a plurality
of said bogies, each ofthe bogies comprises a frame-
work, a swing bolster and a central suspension de-
vice, the framework comprises an upper chord
beam, a lower chord beam and a plurality of con-
necting beam, the upper chord beam and the lower
chord beam are arranged facing each other and con-
nected by the connecting beams arranged at inter-
vals, the swing bolster is suspended in the middle of
the lower chord beam through the central suspen-
sion device, and the swing bolster is arranged below
the vehicle frame and be driven by the bogies to drive
the vehicle frame to travel under the rail beam.
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