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(6) in the length direction thereof and arranged along the longitudinal direction of the car body (6). By providing the longitudinal
saddle (31), the sequential requirement to close the left bottom door (25) and the right bottom door (28) is eliminated, thereby
simplifying the structure of the linkage bottom door opening and closing mechanism and reducing manufacture and maintenance
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control of cargo unloading flow. In addition, with a double-layer top cover (1, 2) consisting of a detachable fixed top cover (l) and an
openable movable top cover (2), it effectively increases the range of cargoes that can be loaded by a covered hopper car, so that
the requirements for the covered hopper car to load a variety of cargoes and adapt to a variety of ground loading facilities can be
met.
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ABSTRACT

Disclosed is a railway hopper car comprising a car body (6), a top cover (1, 2), a bogie
(24), a braking device (21), a coupler buffer device (22), and a bottom door (25, 28) and a
bottom door opening and closing mechanism (23) mounted at a discharge port at the bottom of
a chassis. The railway hopper car further comprises a longitudinal saddle (31) disposed in the
center of the car body (6) in the length direction thereof and arranged along the longitudinal
direction of the car body (6). By providing the longitudinal saddle (31), the sequential
requirement to close the left bottom door (25) and the right bottom door (28) is eliminated,
thereby simplifying the structure of the linkage bottom door opening and closing mechanism
and reducing manufacture and maintenance costs thereof. Further, by adjusting a transversal
width L of the bottom of the longitudinal saddle (31), the self-weight and closing force of the
bottom door (25, 28) can be reduced, thus improving opening and closing performance and
realizing adjustment and control of cargo unloading flow. In addition, with a double-layer top
cover (1, 2) consisting of a detachable fixed top cover (1) and an openable movable top cover
(2), it effectively increases the range of cargoes that can be loaded by a covered hopper car, so
that the requirements for the covered hopper car to load a variety of cargoes and adapt to a

variety of ground loading facilities can be met.
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HOPPER CAR

TECHNICAL FIELD
[0001] The disclosure relates to the field of railway transportation vehicles, and in particular

to a railway hopper car.

BACKGROUND OF THE INVENTION

[0602] A railway hopper car is a railway vehicle used to transport loose minerals such as coal,
ore, sand, cement clinker and salt and to achieve self-unloading and unloading-while-moving
functions. At present, a bottom door of a railway hopper car is mainly configured in the
following structural forms: a saddled lateral unloading longitudinal structure, a saddleless
central unloading longitudinal structure and a central unloading transversal structure, with a
length direction of a vehicle being a longitudinal direction and a width direction of the vehicle
being a transversal direction, and an unloading at a center of a track being a central unloading
and an unloading to lateral sides of the track being a lateral unloading. For different structural
types of the bottom door, corresponding top cover opening and closing mechanisms and
control systems are adopted.

[0003] Fig. 1 shows a saddleless central unloading longitudinal structure of a bottom door,
including a car body 6, a left bottom door 25, a right bottom door 28 and a bottom door
opening and closing mechanism 23. The left bottom door 25 and the right bottom door 28 are
symmetrically arranged about a longitudinal center line of the car body 6 in the length
direction thereof and mounted at the bottom of a discharge port of the car body, and the left
bottom door 25 and the right bottom door 28 are overlapped with each other throughout the
length thereof in the longitudinal direction of the car body in a closed position. The left bottom
door and the right bottom door are opened and closed by an integral master and slave linkage
opening and closing mechanism, in which the door connected to the opening and closing
cylinder is an active bottom door, and the other door is a passive bottom door.

[0004] Since the order of closing the active bottom door and the passive bottom door is
randomly changed, in order to ensure that the active bottom door is located below while the
passive bottom door is located above when the bottom door is closed, the bottom door opening
and closing mechanism must be additionally equipped with a sequence cylinder or sequence

device 26 for the closing of the passive bottom door, as shown in Fig. 1. However, this results
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in a complicated structure and a reduced operational reliability. In addition, for vehicles with a
large width such as a wide gauge, the width of the bottom door is also relatively large and
cannot be adjusted, which causes the bottom door to invade a limited area under the vehicle
when the bottom door is fully opened, and the safety requirements of vehicle operation cannot
be met. Moreover, the opening degree of the bottom door of the vehicle is basically
determined by the width of the vehicle, so that on the condition that the length and width of
the vehicle are determined, a cargo unloading flow of the vehicle cannot be adjusted, thus it is
difficult to adapt to the matching requirements of the ground transit facilities of different
capacities. Finally, on the condition that the length and width of the vehicle are determined,
the width of the bottom door is large, resulting in a large self-weight and an increased force for
closing the bottom door. In this situation, the bottom door is usually not able to be properly
closed due to insufficient closing force.

[0005] In addition, for vehicles loading cargoes that need to be protected from rain, sand and
other contamination, a movable top cover is required on the top of the car body. Therefore,
railway hopper cars are generally divided into covered railway hopper cars and coverless
railway hopper cars according to the structural type. A top cover of a covered railway hopper
car is a single-layer top cover, including a movable top cover that is opened and closed by a
top cover opening and closing mechanism, and a detachable fixed top cover that is integrally
connected with the car body and provided with a loading port. At present, various railway
hopper cars adopt corresponding top cover structure types according to conditions of loading
facilities and characteristics of cargoes. Each kind of vehicle is generally used for loading and
transporting one kind of cargoes or cargoes of similar characteristics, so that the kinds of

cargoes to be loaded are relatively few and the applicability is poor.

SUMMARY OF THE INVENTION
[0006] To address the problems in the prior art, an aspect of the present disclosure is to
provide a railway hopper car with simple structure, good opening and closing performance and
high versatility, so as to improve the applicability of the railway hopper car and realize loading
and transportation of various kinds of cargoes of different characteristics, so that the railway
hopper car can adapt to different conditions of a variety of loading facilities.
[0007] To achieve the above object, a railway hopper car designed by the present disclosure

comprises a car body and a top cover mounted at a top opening of the car body, and a bogie, a



CA 03037656 2019-03-20

BBRO3-1CA

3

braking device and a coupler buffer device each mounted under a chassis of the car body, as
well as a bottom door and a bottom door opening and closing mechanism mounted at a
discharge port at the bottom of the chassis, wherein the bottom door includes a left bottom
door and a right bottom door rotatably mounted at the bottom of the discharge port of the car
body, and the left bottom door and the right bottom door are symmetrically arranged about a
longitudinal central line of the car body in a length direction thereof, and wherein the railway
hopper car further comprises a longitudinal saddle disposed in the center of the car body in the
length direction thereof and arranged along the longitudinal direction of the car body, and
wherein the longitudinal saddle includes two side plates and a saddle top connected tops of the
two side plates, as well as lower side beams respectively disposed below inner side surfaces of
the side plates, and two ends of each of the two side plates are respectively fixed to end plates
of the discharge port of the car body through end connecting plates at both ends of the
discharge port; the bottom door opening and closing mechanism drives the left bottom door
and the right bottom door to rotate, so that an inner edge of the left bottom door and an inner
edge of the right bottom door are respectively overlapped with or separated from the lower
side beams at two sides of the longitudinal saddle; and

[0008] The top cover is a double-layer top cover, and the double-layer top cover comprises a
fixed top cover, a movable top cover and a top cover opening and closing mechanism, and the
fixed top cover is detachably connected to the top opening of the car body, and the movable
top cover is movably connected to the top opening of the car body through the top cover
opening and closing mechanism; the top cover opening and closing mechanism includes a
rocker with one end fixedly connected to an end of the movable top cover and a rocker support
connected to the other end of the rocker through a pin shaft, the rocker support being fixed to
an end wall of the car body.

[0009] In some embodiments, the bottom door opening and closing mechanism includes a first
connecting rod, a second connecting rod hinged with the first connecting rod, a driving
cylinder connected to an end beam of the car body, a swing rod hinged with the driving
cylinder, a third connecting rod hinged with the swing rod, and a transmission shaft fixedly
connected to the first connecting rod. The second connecting rod is hinged with the left bottom
door, and the transmission shaft is hinged with two ends of the right bottom door, and a piston
rod end of the driving cylinder is hinged with one end of the swing rod, and the other end of

the swing rod is hinged with the third connecting rod, and the other end of the third connecting
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rod is fixedly connected to the transmission shaft. A center of rotation between the connection
of the third connecting rod and the transmission shaft, a center of rotation between the
connection of the first connecting rod and the transmission shaft, and a hinged center formed

by the transmission shaft and the right bottom door coincide with one another.

[0010] In some embodiments, the fixed top cover may comprise a frame, a cover plate
mounted on the frame, a loading port formed in the cover plate, and a lifting ring provided on
the cover plate for lifting. An edge of the frame is fixedly mounted by bolts on an outer edge
extended outward from the top of the side walls of the car body. Two ends of the frame are
sealingly connected with end walls of the car body through a rubber sealing gasket, and the
rubber sealing gasket is fixed by welding on an end edge of the frame through a dovetail
channel iron. A side sealing gasket is lined between the edge of the frame and the outer edge,
and the side sealing gasket is riveted to the edge of the frame by rivets.

[0011] In some embodiments, the edge of the frame may be an L-shaped beam, and the L-
shaped beam includes a transversal edge and a vertical edge. The transversal edge is fixedly
mounted by bolts on the outer edge extending outward from the top end of the side walls of
the car body, and there is a gap between the vertical edge and an inner surface of the side walls
of the car body.

[0012] In some embodiments, two longitudinal top ends of the left bottom door are
respectively hinged on two lifting lugs on one side of the lower surface of the end beam, and a
longitudinal outer edge of the left bottom door is in contact with a side beam on one side of the
car body. Two longitudinal top ends of the right bottom door are respectively hinged on two
lifting lugs on the other side of the lower surface of the end beam, and a longitudinal outer
edge of the right bottom door is in contact with a side beam on the other side of the car body.
[0013] In some embodiments, a plurality of partition plates may be provided between the two
side plates along the length direction of the longitudinal saddle.

[0014] In some embodiments, a transversal width of each of the left bottom door and the right
bottom door is inversely proportional to a transversal width of the bottom of the vertical
saddle.

[0015] In some embodiments, the movable top cover may be a one-side opening movable top
cover or a double-side opening movable top cover.

[0016] Compared with the prior art, the present disclosure has the following advantages:
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[0017] 1. By providing the longitudinal saddle, the sequential requirement to close the left
bottom door and the right bottom door is eliminated, thereby removing the sequence cylinder
or sequence device in the existing linkage bottom door opening and closing mechanism, thus
the structure of the linkage bottom door opening and closing mechanism is simplified,
manufacture and maintenance costs thereof are reduced and the operational reliability thereof
is further improved.

[0018] 2. On the condition that the length and width of a vehicle are determined, the
transversal widths of the left bottom door and the right bottom door and the opening degrees
thereof can be adjusted by adjusting a transversal width L of the bottom of the longitudinal
saddle. Accordingly, on the one hand, it solves the problem that the bottom door of a vehicle
with a large width such as a wide gauge invades into a limited area under the vehicle when the
bottom is fully opened; on the other hand, it reduces the self-weight and closing force of the
bottom door, thus further improving opening and closing performance. Further, it realizes
adjustment and control of cargo unloading flow and improves the ability of the vehicle to
adapt to ground transit facilities of different capacities.

[0019] 3. For a vehicle operating in a certain condition and carrying a certain cargo or
operating under other constant conditions, a longitudinal saddle with parameters of a
transversal bottom width L. and a side plate inclination a which are matched with the vehicle
may be used. For a vehicle operating in various conditions and carrying various kinds of
cargoes, a longitudinal saddle with a series of parameters of transversal bottom widths L and
side plate inclinations a may be used, so that the longitudinal saddle can be replaced
corresponding to different operating conditions and different cargoes and the versatility of the
railway hopper car can be improved.

[0020] 4. With a double-layer top cover consisting of a detachable fixed top cover and an
openable movable top cover, it effectively increases the range of cargoes that can be loaded by
a covered hopper car. By replacing a fixed top cover with another fixed top cover of a
different form of loading port or directly disassembling the fixed top cover, the requirements
for the covered hopper car to load a variety of cargoes and adapt to a variety of ground loading
facilities can be met, thereby increasing the capability of the car to transport different kinds of
cargoes of different characteristics, enhancing the capability of the car to adapt to different

conditions of different kinds of cargo loading facilities, and achieving multi-purpose use of a
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single car and greatly improving applicable performance of the car, and further improving

transportation and operation efficiency of the car.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] Fig. 1 is a schematic structural view of a bottom door of a railway hopper car in the
prior art;
[0022] Fig. 2 is a schematic structural view of a railway hopper car according to an
embodiment of the present invention;
[0023] Fig. 3 is a schematic structural view showing a mounting structure of a double-layer
top cover in Fig. 2;
[0024] Fig. 4 is a schematic structural view showing a movable top cover in Fig. 3 according
to an embodiment of the invention;
[0025] Fig. 5 is a schematic structural view showing a movable top cover in Fig. 3 according
to another embodiment of the invention;
[0026] Fig. 6 is a schematic structural view showing a fixed top cover in Fig. 3 according to
an embodiment of the invention;
[0027] Fig. 7 is a schematic structural view showing a connection structure of a fixed top
cover and a car body according to an embodiment of the present invention;
[0028] Fig. 8 is a schematic view showing a mounting structure of a fixed top cover in Fig. 7
and a side sealing gasket;
[0029] Fig. 9 is a schematic view showing a mounting structure of a fixed top cover in Fig. 7
and a rubber sealing gasket;
[0030] Fig. 10 is a schematic view showing a transversal arrangement structure and a closed
state of a bottom door of a railway hopper car according to an embodiment of the present
invention;
[0031] Fig. 11 is a schematic view showing a transversal arrangement structure and an open
state of a bottom door of a railway hopper car according to an embodiment of the present
invention;
[0032] Fig. 12 is a schematic view showing a longitudinal arrangement structure of a bottom
door of a railway hopper car according to an embodiment of the present invention;
[0033] Fig. 13 is a schematic view showing a transversal arrangement structure of a

longitudinal saddle according to an embodiment of the present invention; and
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[0034] Fig. 14 is a schematic view showing a longitudinal arrangement structure of a

longitudinal saddle according to an embodiment of the present invention.

[0035] List of reference numbers

1: fixed top cover; 2: movable top cover; 3: top cover opening and closing mechanism; 4: end
wall;  5:side wall; 6: car body; 7: pin shaft: 8: rocker; 9: rocker support; 10: frame; 11: L-
shaped beam;  12: cover plate; 13: loading port; 14: lifting ring; 15: transversal edge; 16:
vertical edge; 17: side sealing gasket; 18: outer edge; 19: rivet; 20: double-layer top cover; 21:
braking device; 22: coupler buffer device; 23: bottom door opening and closing mechanism;
24: bogie; 25: left bottom door; 26: sequence cylinder; 27: end connecting plate; 28: right
bottom door; 29: side beam; 30: end beam; 31: longitudinal saddle (wherein, 31.1: side
plate; 31.2: saddle top; 31.3: lower side beam; 31.4: partition plate); 32: lifting lug; 33: second
connecting rod; 34: swing rod; 35: first connecting rod; 36: driving cylinder; 37: inner edge of
left bottom door; 38: inner edge of right bottom door; 39: transmission shaft; 40: third

connecting rod; 41: rubber sealing gasket; 42: dovetail channel iron.

DETAILED DESCRIPTION OF THE INVENTION

[0036] The disclosure will be further described in detail below in conjunction with
accompanying drawings and specific embodiments.

[0037] Fig. 2 shows a railway hopper car. The railway hopper car includes a car body 6 and a
top cover mounted at a top opening of the car body 6, and a bogie 24, a braking device 21 and
a coupler buffer device 22 each mounted on a chassis of the car body 6, as well as a bottom
door and a bottom door opening and closing mechanism 23 mounted at a discharge port at a
bottom of the chassis. The bogie 24, the braking device 21 and the coupler buffer device 22 in
the present embodiment may be the same as in the prior art. In addition, the car body 6 has
side walls 5 and end walls 4 which form a top loading port (i.e., opening), and the top portion
of the top loading port is throughout the length of the car in a longitudinal direction of the car.
The loading port has a structure and an interface which are matched with a structure of the top
cover to ensure that the top of the car is sealed. A single or multiple hopper openings may be

provided at the bottom of the chassis.
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[0038] In conjunction with Figs. 10, 11, and 12, the bottom door includes a left bottom door
25 and a right bottom door 28 which are rotatably mounted at the bottom of the discharge port
of the car body 6, and the bottom door opening and closing mechanism 23 for opening the
bottom door. The left bottom door 25 and the right bottom door 28 are symmetrically arranged
along a longitudinal central line of the car body 6 in the length direction, thereby achieving
unloading at the center of a track. A key point of the disclosure is including a longitudinal
saddle 31 disposed in the center of the car body 6 in the length direction and arranged along
the Jongitudinal direction of the car body. The longitudinal saddle 31 divides the discharge
port into a left discharge port and a right discharge port. Referring to Figs. 13 and 14, the
longitudinal saddle 31 includes two side plates 31.1, a saddle top 31.2 connecting the tops of
the two side plates 31.1, and lower side beams 31.3 respectively disposed below inner side
surfaces of the side plates 31.1. In this embodiment, an inclination angle a between the two
side plates 31.1 is an acute angle, preferably in a range of 60° to 75°. Both ends of each of the
two side plates 31.1 are respectively fixed to end plates of the car body 6 through end
connecting plates 27 at both ends of the discharge port. That is, one end of the longitudinal
saddle 31 in a transversal direction thereof is welded or bolted to an end connecting plate on
one side of the end plate of the car body 6, and the other end of the longitudinal saddle 31 in
the transversal direction thereof is welded or bolted to an end connecting plate 27 on the other
side of the end plate of the car body 6, while the tops of the two end connecting plates 27 are
both connected to the end plate of the car body 6. Further, since the length direction of the car
body is relatively long, the length direction of the longitudinal saddle is also relatively long. In
order to strengthen the mechanical strength of the longitudinal saddle, a plurality of partition
plates 31.4 are provided between the two side plates along the length direction of the
longitudinal saddle 31 for supporting.

[0039] The left bottom door 25 is suspended and mounted right under the left discharge port
of the car body 6, and is arranged longitudinally along the length direction of the car body 6.
On one side of the lower surface of an end beam 30, two lifting lugs 32 are provided
downward. A top portion of the left bottom door 25 is inserted between the two lifting lugs 32.
At the same time, two longitudinal ends of the left bottom door 25 are respectively hinged on
the two lifting lugs 32 on the one side of the lower surface of the end beam 30, so that the left
bottom door 25 can pivot around a hinge point toward an inner side and an outer side of the

car body 6, and a longitudinal outer edge of the left bottom door 25 is in contact with a side
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beam 29 on one side of the car body 6. Similarly, the right bottom door 28 is suspended and
mounted right under the right discharge port of the car body 6 and is longitudinally arranged
along the length direction of the car body 6. Also, on the other side of the lower surface of an
end beam 30, two lifting lugs 32 are provided downward. A top portion of the right bottom
door 28 is inserted between the two lifting lugs 32 and two longitudinal ends of the right
bottom door 28 are respectively hinged on the two lifting lugs 32 on the other side of the lower
surface of the end beam 30, so that the right bottom door 28 can pivot around a hinge point
toward an inner side and an outer side of the car body 6, and a longitudinal outer edge of the
right bottom door 28 is in contact with a side beam 29 on the other side of the car body 6.

[0040] In the present disclosure, the bottom door opening and closing mechanism 23 drives
the left bottom door 25 and the right bottom door 28 to rotate toward the inner side and the
outer side of the car body 6, so that an inner edge 37 of the left bottom door and an inner edge
38 of the right bottom door are respectively overlapped with or separated from the lower side
beams 31.3 on the two sides of the longitudinal saddle 31. That is, the inner edge 37 of the left
bottom door is overlapped with or separated from the lower side beam 31.3 on the left side of
the longitudinal saddle 31, and the inner edge 38 of the right bottom door is overlapped with
or separated from the lower side beam 31.3 of the right side of the longitudinal saddle 31, thus
the closing or opening of the bottom door is achieved and an automatic unloading is realized.
In the present embodiment, the bottom door opening and closing mechanism 23 includes a
first connecting rod 35, a second connecting rod 33 hinged with the first connecting rod 35, a
driving cylinder 36 connected to the end beam 30 of the car body 6, a swing rod 34 hinged
with the driving cylinder 36, a third connecting rod 40 hinged with the swing rod 34 and a
transmission shaft 39 fixedly connected to the first connecting rod 35. The second connecting
rod 33 is hinged with the left bottom door 25. The transmission shaft 39 is hinged with two
ends of the right bottom door 28. A piston rod end of the driving cylinder 36 is hinged with
one end of the swing rod 34, and the other end of the swing rod 34 is hinged with the third
connecting rod 40, while the other end of the third connecting rod 40 is fixedly connected with
the transmission shaft 39. A center of rotation of the connection between the third connecting
rod 40 and the transmission shaft 39, a center of rotation between the connection of the first
connecting rod 35 and the transmission shaft 39, and a hinged center formed between the

transmission shaft 39 and the right bottom door 28 coincide with one another.
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[0041] When the left bottom door 25 and the right bottom door 28 are in a closed position, as
shown in Fig. 10, the inner edge 37 of the left bottom door and the lower beam 31.3 on the left
side of the longitudinal saddle 31 are in contact with each other throughout the length along
the longitudinal direction of the car body 6, and at the same time, the outer edge of the left
bottom door 25 is still in contact with the side beam 29 throughout the length on one side of
the car body 6 along the longitudinal direction, thereby closing the left discharge port.
Similarly, the right inner edge 38 of the right bottom door is in contact with the lower side
beam 31.3 throughout the length on the right side of the longitudinal saddle 31 along the
longitudinal direction of the car body 6; at the same time, the outer edge of the right bottom
door 28 is in contact with the side beam 29 on the other side of the car body 6 throughout the
length along the longitudinal direction, thereby closing the right discharge port. That is, when
the left bottom door 25 and the right bottom door 28 are in the closed position, the left bottom
door 25 and the right bottom door 28 are simply overlapped with the lower side beams 31.3 on
both sides of the longitudinal saddle 31, respectively, and the left bottom door 25 and the right
bottom door 28 are not in contact with each other. Therefore, no matter whether the left
bottom door 25 is closed firstly or the right bottom door 28 is closed firstly, they will not
interfere with each other, thereby eliminating the sequential requirement to close the two
doors, and removing the sequence cylinder 26 or sequence device in the bottom door opening
and closing mechanism 23 in the prior art, thus the structure of the bottom door opening and
closing mechanism is simplified, and the manufacture and maintenance costs thereof are
reduced, and the operational reliability is further improved.

[0042] When the left bottom door 25 and the right bottom door 28 are in a fully open position,
as shown in Fig. 11, the inner edge 37 of the left bottom door is separated from the lower side
beam 31.3 on the left side of the longitudinal saddle 31, thereby opening the left discharge
port; the inner edge 38 of the right bottom door is separated from the lower side beam 31.3 on
the right side of the longitudinal saddle 31, thereby opening the right discharge port; after the
left discharge port and the right discharge port are opened, due to its own weight, the cargo is
discharged to the center of the track under the guidance of the door plates of the left bottom
door 25 and the right bottom door 28 and the left and right side plates 31.1 of the longitudinal
saddle 31.

[0043] Further, on the condition that the transversal width of the car body 6 is determined, the

transversal widths of the left bottom door 25 and the right bottom door 28 are inversely
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proportional to the lateral width L of the bottom of the longitudinal saddle 31. Thus, the larger
the transversal width L of the bottom of the longitudinal saddle 31 is, the smaller the
transversal widths of the left bottom door 25 and the right bottom door 28 are. Therefore, by
adjusting the transversal width L of the bottom of the longitudinal saddle 31, the transversal
widths of the left bottom door 25 and the right bottom door 28 can be adjusted to solve the
problem that the bottom door of a vehicle having a wide width, such as a vehicle having a
wide gauge, enters into a limited area under the vehicle when the bottom door is fully opened.
At the same time, the self-weights of the left bottom door 25 and the right bottom door 28 are
reduced by reducing the transversal widths thereof, so as to reduce the opening and closing
resistance thereof and thus improve the opening and closing performance.

[0044] When the left bottom door 25 and the right bottom door 28 are in the open position, a
minimum distance between the door plates of the left bottom door 25 and the right bottom
door 28 and the lower side beams 31.3 on both sides of the longitudinal saddle 31 is an
opening degree of the bottom door. On the condition that the width of the discharge port of the
car body 6 is determined, the opening degree of the bottom door is inversely proportional to
the transversal width L of the bottom of the longitudinal saddle 31, and the larger the L is, the
smaller the opening degrees of the left bottom door 25 and the right bottom door 28 are.
Therefore, by adjusting the transversal width L of the bottom of the longitudinal saddle 31, the
opening degrees of the left bottom door 25 and the right bottom door 28 can be adjusted to
realize adjustment and control of cargo unloading flow, thereby improving the ability of the
vehicle to adapt to ground transit facilities of different capacities.

[0045] The transversal width L of the bottom of the longitudinal saddle 31 and the inclination
angle a of the side plates 31.1 can be varied according to the needs of the vehicle, thereby
forming a series of specifications of various transversal bottom widths L and side plate
inclinations a. For a vehicle operating in a certain condition and carrying a certain cargo or
operating under other constant conditions, a longitudinal saddle 31 with parameters of a
transversal bottom width L and a side plate inclination a which are matched with the vehicle
may be used; for a vehicle operating in various conditions and carrying various kinds of
cargoes, a longitudinal saddle 31 with a series of parameters of transversal bottom widths L

and side plate inclinations a may be used. The longitudinal saddle 31 can be replaced

corresponding to different operating conditions and different cargoes. That is, the longitudinal
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saddle may be connected to the car body by bolts, and can be disassembled to be replaced by a
longitudinal saddle 31 of different specifications. Therefore, different widths of discharge port
can be obtained to achieve different unloading flow and meet the requirements of vehicles for
transporting different cargoes and adapting to the capacity of different ground transit facilities.
[0046] In summary, on the condition that the transversal width of the car body 6 is
determined, by adjusting the transversal width L of the bottom of the longitudinal saddle 31,
the transversal widths of the left bottom door 25 and the right bottom door 28 and the opening
degree thereof can be adjusted, thereby accordingly reducing self-weight, improving opening
and closing performance, and realizing adjustment and control of cargo unloading flow. In
addition, for a vehicle operating in a certain condition and carrying a certain cargo or
operating under other constant conditions, a longitudinal saddle 31 with parameters of a
transversal bottom width L and a side plate inclination a which are matched with the vehicle
may be used. For a vehicle operating in various conditions and carrying various kinds of
cargoes, a longitudinal saddle 31 with a series of parameters of transversal bottom width L and
side plate inclinations ¢ may be used and the longitudinal saddle 31 can be replaced
corresponding to different operating conditions and different cargoes.

[0047] Further, referring to Fig. 3, the top cover according to embodiments of the present
invention is a double-layer top cover 20. The double-layer top cover 20 includes a fixed top
cover 1, a movable top cover 2, and a top cover opening and closing mechanism 3. The fixed
top cover 1 is detachably connected to a top opening of the car body 6. The movable top cover
2 is movably connected to the top opening of the car body 6 through the top cover opening and
closing mechanism 3.

[0048] As shown in Fig. 6, the fixed top cover 1 includes a frame 10, a cover plate 12
mounted on the frame 10, a loading port 13 formed in the cover plate 12, and a lifting ring 14
disposed on the cover plate 12 for lifting. In this embodiment, the front and rear edges of the
frame 10 are both L-shaped beams 11, and the L-shaped beams 11 include transversal edges
15 and vertical edges 16. The transversal edges 15 are connected to the side walls 5 of the car
body 6 by overlapping structures. That is, the transversal edges 15 rest on outer edges 18
extending outwardly from the top ends of the side walls 5 of the car body 6, and then the
transversal edges 15 and the outer edges 18 are fixedly connected together by bolts. In

addition, there is a gap left between the vertical edges 16 and inner surfaces of the side walls 5
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of the car body 6 to facilitate installation and removal of the fixed top cover 1. The gap may be
5 to 10 mm, preferably 7 to 8 mm, as shown in Fig. 7. At the same time, two ends of the frame
10 are sealingly connected with the end wall 4 of the car body 6 by a rubber sealing gasket 41,
and the rubber sealing gasket 41 is fixed to an end edge of the frame 10 by welding through a
dovetail channel iron 42, as shown in Fig. 9. A side sealing gasket 17 is lined between the
transversal edge 15 of the frame 10 and the outer edge 18, and the side sealing gasket 17 is
riveted to the transversal edge 15 of the frame 10 by rivets 19 to achieve sealing performance
of the fixed top cover 1, as shown in Fig. 8.

[0049] The top cover opening and closing mechanism 3 includes a rocker 8 which is fixedly
connected to the end of the movable top cover 2 by riveting or bolting, and a rocker support 9
which is connected to the other end of the rocker 8 through a pin shaft 7. The rocker support 9
is fixed on the end wall 4 of the car body 6. At the same time, both sides of the movable top
cover 2 and the side walls 5 are structurally sealed. The rocker 8 rotates the movable top cover
2 around the pin shaft 7 on the rocker support 9 under the action of external driving force
(including manual driving or cylinder driving) to realize opening and closing of the movable
top cover 2.

[0050] In this embodiment, the cover plate 12 is provided with four lifting rings 14 for lifting.
The four lifting rings 14 are divided into two groups, each group consisting of two lifting
rings. The two groups of lifting rings 14 are symmetrically distributed along a longitudinal
central line of the cover plate 12, and two lifting rings 14 of each group of lifting rings 14 are
symmetrically distributed along a transversal central line of the cover plate 12, thereby
ensuring a stable lifting of the cover plate 12 without colliding with the car body or the
movable top cover and facilitating removal or replacement of the fixed top cover 1. In
addition, in order to enable one vehicle to transport different cargoes and adapt to different
ground loading facilities so as to obtain versatility of the fixed top cover 1. In this
embodiment, a series of fixed top covers 1 may be respectively manufactured for different
cargoes and ground loading facilities to form a kit of fixed top covers, which have the same
main body and the same external dimension and can be commonly used in the same car model,
but with different numbers and shapes of loading ports; for example, the number of loading

ports 13 may be 2~4, and the shape thereof may be circular or square.
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[0051] Of course, the movable top cover 2 of the present invention can be a single-side
opening movable top cover or a double-side opening movable top cover. Fig. 4 shows a single-
side opening movable top cover, and Fig. 5 shows a double-side opening movable top cover.
[0052] The double-layer top cover 20 consisting of a detachable fixed top cover 1 and an
openable movable top cover 2 effectively increases the range of cargoes that can be loaded by
a covered hopper car. By replacing a fixed top cover with another fixed top cover of a
different form of loading port or directly disassembling the fixed top cover, the requirements
for the covered hopper car to load a variety of cargoes and adapt to a variety of ground loading
facilities can be met, thereby increasing the capability of the car to transport different kinds of
cargoes of different characteristics, enhancing the capability of the car to adapt to different
conditions of different kinds of cargo loading facilities, and achieving multi-purpose use of a
single car and greatly improving applicable performance of the car, and further improving
transportation and operation efficiency of the car.

[0053] When the car is equipped with both of the movable top cover 2 and the fixed top cover
1, the car is suitable for stationary loading with a single hopper or multiple loading hoppers, a
loading pipe, and the like, and has facility conditions satisfying loading requirements of
preventing cargo leakage, flying, etc., and is suitable for loading and transporting cargoes
which themselves have more dust and more pollution and need to be protected from rain, sand
and other contaminants.

[0054] When the car is only equipped with the movable top cover 2 and the fixed top cover 1
being removed, the car is suitable for mobile loading with a single loading hopper or multiple
loading hoppers, a loader, a conveyor belt, and the like, and has facility conditions free from
loading requirements of preventing cargo leakage, flying, etc., and is suitable for loading and
transporting cargoes which themselves have less dust and less pollution and need to be
protected from rain, sand and other contaminants.

[0055] When the car removes the movable top cover 2 and the fixed top cover 1, that is, when
there is no top cover, the car is suitable for mobile loading with a single loading hopper or
multiple loading hoppers, a loader, and the like, and has facility conditions free from loading
requirements of preventing cargo leakage, flying, etc., and free from sealing requirements, and
is suitable for loading and transporting cargoes which themselves have less dust and less

pollution and need not to be protected from rain, sand and other contaminants.
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CLAIMS

1. A railway hopper car comprising:

a car body (6) and a top cover mounted at a top opening of the car body (6), and a bogic
(24), a braking device (21) and a coupler buffer device (22) each mounted under a chassis of
the car body (6), as well as a bottom door and a bottom door opening and closing mechanism
(23) mounted at a discharge port at a bottom of the chassis, wherein the bottom door includes
a left bottom door (25) and a right bottom door (28) rotatably mounted at a bottom of the
discharge port of the car body (6), and the left bottom door (25) and the right bottom door (28)
arec symmetrically arranged about a longitudinal central line of the car body (6) in a length
direction thereof, and

wherein the railway hopper car further comprises a longitudinal saddle (31) disposed in
the center of the car body (6) in the length direction thereof and arranged along the
longitudinal direction of the car body (6), wherein the longitudinal saddle (31) includes two
side plates (31.1) and a saddle top (31.2) connecting tops of the two side plates (31.1), as well
as lower side beams (31.3) respectively disposed below inner side surfaces of the side plates
(31.1), and two ends of cach of the two side plates (31.1) are respectively fixed to end plates
of the discharge port of the car body (6) through end connecting plates (27) at both ends of the
discharge port; the bottom door opening and closing mechanism (23) drives the left bottom
door (25) and the right bottom door (28) Lo rotate, so that an inner edge (37) of the leltl botlom
door (25) and an inner edge (38) of the right bottom door (28) are respectively overlapped
with or separated from the lower side beams (31.3) at two sides of the longitudinal saddle (31);
and

the top cover is a double-layer top cover (20), and the double-layer top cover (20)
comprises a fixed top cover (1), a movable top cover (2) and a top cover opening and closing
mechanism (3), and the fixed top cover (1) is detachably connected to the top opening of the
car body (6), and the movable top cover (2) is movably connected to the top opening of the car
body (6) through the top cover opening and closing mechanism (3); the top cover opening and
closing mechanism (3) includes a rocker (8) with one end fixedly connected to an end of the
movable top cover (2) and a rocker support (9) connected to the other end of the rocker (8)

through a pin shaft (7), the rocker support (9) being fixed to an end wall (4) of the car body (6).
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2. The railway hopper car according to claim 1, wherein the bottom door opening and
closing mechanism (23) includes a first connecting rod (35), a second connecting rod (33)
hinged with the first connecting rod (35), a driving cylinder (36) connected to an end beam (30)
of the car body (6), a swing rod (34) hinged with the driving cylinder (36), a third connecting
rod (40) hinged with the swing rod (34), and a transmission shaft (39) fixedly connected to the
first connecting rod (35); the second connecting rod (33) is hinged with the left bottom door
(25), and the transmission shaft (39) is hinged with two ends of the right bottom door (28), and
a piston rod end of the driving cylinder (36) is hinged with one end of the swing rod (34), and
the other end of the swing rod (34) is hinged with the third connecting rod (40), and the other
end of the third connecting rod (40) is fixedly connected to the transmission shaft (39); a
center of rotation between the connection of the third connecting rod (40) and the transmission
shaft (39), a center of rotation between the connection of the first connecting rod (35) and the
transmission shaft (39), and a hinged center formed by the transmission shaft (39) and the

right bottom door (28) coincide with one another.

3. The railway hopper car according to claim 1, wherein the fixed top cover (1) comprises
a frame (10), a cover plate (12) mounted on the frame (10), a loading port (13) formed in the
cover plate (12), and a lifting ring (14) provided on the cover plate (12) for lifting, and
wherein an edge of the frame (10) is fixedly mounted by bolts on an outer edge (18) extended
outward from a top of the side walls (5) of the car body (6); two ends of the frame (10) are
sealingly connected with the end wall (4) of the car body (6) through a rubber sealing gasket
(41), and the rubber sealing gasket (41) is fixed by welding on an end edge of the frame (10)
through a dovetail channel iron (42); and a side sealing gasket (17) is lined between the edge
of the frame (10) and the outer edge (18), and the side sealing gasket (17) is riveted to the edge
of the frame (10) by rivets (19).

4. The railway hopper car according to claim 3, wherein the edge of the frame (10) is an
L-shaped beam (11), and the L-shaped beam (11) includes a transversal edge (15) and a
vertical edge (16); the transversal edge (15) is fixedly mounted by bolts on the outer edge (18)
extending outward from a top end of the side walls (5) of the car body (6), and there is a gap
between the vertical edge (16) and an inner surface of the side walls (5) of the car body (6).

5.The railway hopper car according to claim 1, wherein two longitudinal top ends of the

left bottom door (25) are respectively hinged on two lifting lugs (32) on one side of the lower
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surface of the end beam (30), and a longitudinal outer edge of the left bottom door (25) is in
contact with a side beam (29) on one side of the car body (6); two longitudinal top ends of the
right bottom door (28) are respectively hinged on two lifting fugs (32) on the other side of the
lower surface of the end beam (30), and a longitudinal outer edge of the right bottom door (28)
is in contact with a side beam (29) on the other side of the car body (6).

6. The railway hopper car according to claim 1, wherein a plurality of partition plates
(31.4) arc provided between the two side plates (31.1) along the Iength dircction of the
longitudinal saddle (31).

7. The railway hopper car according to claim 1, wherein a transversal width of each of the
feft bottom door (25) and the right bottom door (28) is inversely proportional to a transversal

width of a bottom of the vertical saddle (31).

8. The railway hopper car according to any one of claims 1-7, wherein the movable top

cover (2) is a one-side opening movable top cover or a double-side opening movable top cover.
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FIG. 6



CA 03037656 2015-03-20

4/8

FIG. 8



CA 03037656 2015-03-20

5/8




CA 03037656 2015-03-20

6/8

FIG. 11



CA 03037656 2015-03-20

7/8

ey

FIG. 12

FIG. 13



CA 03037656 2015-03-20

8/8

FIG. 14







	Page 1 - COVER_PAGE
	Page 2 - COVER_PAGE
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - CLAIMS
	Page 19 - CLAIMS
	Page 20 - CLAIMS
	Page 21 - DRAWINGS
	Page 22 - DRAWINGS
	Page 23 - DRAWINGS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - REPRESENTATIVE_DRAWING

