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(54) SEALED HOPPER CAR BOTTOM DOOR

(57) The present invention discloses a sealed bottom
door of a hopper car, including a bottom door frame and
a bottom door, and further including a slideway. The bot-
tom door is slidably disposed on the slideway, the bottom
door frame is in contact fit with the bottom door, a support
portion on the slideway has a support height gradually
increasing along a closing direction, and/or a lifting por-
tion of the bottom door has a lifting height gradually in-
creasing along an opening direction. According to the
present invention, automatic change in a gap between

the bottom door and the bottom door frame when the
bottom door is opened and closed is achieved through
contact combination of three rollers, a bottom door plate
and a sealing adjustment plate, so as to effectively im-
prove sealing of the bottom door, resolve inertia problems
of rain and snow infiltration and cargo leakage caused
by structural gaps in bottom doors of existing hopper cars,
and reduce manufacturing difficulties and maintenance
cost.
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Description

Technical Field

[0001] The present invention relates to the technical
field of sealing equipment of a hopper car, and in partic-
ular to a sealed bottom door of a hopper car.

Background of the Invention

[0002] A hopper car is a bottom dump car, and a bottom
door is usually installed at the bottom of the car for trans-
porting bulk goods. After the car arrives at a destination,
the bulk goods are unloaded by bottom unloading.
[0003] To avoid leakage of bulk materials from the bot-
tom door during transportation, it is usually necessary to
seal the bottom door. In the prior art, to achieve a better
sealing effect of the bottom door, one approach is to add
an elastic component to a sealing end face of the bottom
door, and although the bottom door can achieve a better
sealing effect under the action of the elastic component,
the elastic component is prone to deformation, wear, or
aging and failure.
[0004] Another approach is to minimize these gaps in
terms of manufacturing processes, but cannot funda-
mentally resolve the above problems.

Summary of the Invention

[0005] One object of the present invention is to provide
a sealed bottom door of a hopper car, which resolves the
problem of poor sealing of a bottom door of an existing
hopper car.
[0006] The object of the present invention is achieved
by the following technical solution:
A sealed bottom door of a hopper car, including a bottom
door frame and a bottom door, and further including a
slideway, wherein the bottom door is slidably disposed
on the slideway, the bottom door frame is in contact fit
with the bottom door, a support portion on the slideway
has a support height gradually increasing along a closing
direction, and/or a lifting portion of the bottom door has
a lifting height gradually increasing along an opening di-
rection. The bottom door is raised and supported by the
slideway, or the bottom door is raised and lifted by itself,
so that the bottom door is close to the bottom door frame
when it is closed, and away from the bottom door frame
when it is opened, which can not only ensure sealing fit,
but also reduce friction and facilitate opening.
[0007] Further, the bottom door frame includes left and
right transverse bottom door frames, a lateral bottom
door frame and a cross beam are connected between
the transverse bottom door frames, and a hopper open-
ing is formed among the lateral bottom door frame, the
transverse bottom door frames and the cross beam, so
that the hopper opening is sealed when the bottom door
is closed, and the bottom door is opened for unloading.
[0008] Further, the bottom door includes a bottom door

plate, the bottom door plate is slidably disposed on the
slideway, and the bottom door plate is connected to a
sliding drive mechanism. Horizontal sliding of the bottom
door plate is achieved by the driving mechanism to
achieve opening and closing functions of the bottom door
plate.
[0009] Further, the sliding drive mechanism includes
racks, the racks are disposed on the bottom door plate,
the racks are engaged with a gear, and the gear is dis-
posed on a bottom door shaft, so that the gear and the
racks are engaged through rotation of the bottom door
shaft to achieve transmission sliding of the bottom door
plate. Similarly, the sliding drive mechanism may be of
other structural types.
[0010] Further, the bottom door plate is provided with
two parallel racks, and the left and right racks can ensure
synchronization and stability of sliding.
[0011] Further, an upper portion of the slideway is pro-
vided with a low support portion and a high support por-
tion, and a height difference between the low support
portion and the high support portion is h; and a lower
portion of the bottom door is provided with a low lifting
portion and a high lifting portion, and a height difference
between the low lifting portion and the high lifting portion
is h. The height difference of the support portion is con-
sistent with the height difference of the lifting portion,
thereby enabling compensatory stable raising or lower-
ing.
[0012] Further, the slideway is a roller way, the roller
way includes left and right joists, a pin shaft is disposed
between the joists, a rotatable roller is disposed on the
pin shaft as a support portion, and the roller is used as
a support and sliding component of the slideway.
[0013] Further, a connecting plate is connected be-
tween the left and right joists.
[0014] Further, the roller includes a first roller acting
as the high support portion, and further includes a second
roller and a third roller acting as the low support portion,
and the rollers with different height differences form a
stepped support arrangement.
[0015] Further, the bottom door plate is provided with
a sealing adjustment plate as the high lifting portion, a
lower end face of the bottom door plate is provided as
the low lifting portion, the sealing adjustment plate has a
height of h, and the sealing adjustment plate is used as
a backing plate to form a stepped lifting arrangement.
[0016] Further, the bottom door plate is provided with
at least two parallel slideways to ensure stability of sliding
lifting.
[0017] The beneficial effects of the present invention
are as follows:

1. Support portions with different heights are ar-
ranged in the slideway. When the bottom door is
opened and closed, automatic change in a gap be-
tween the bottom door and the bottom door frame
when the bottom door is opened and closed is
achieved through contact combination between the
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bottom door plate and the sealing adjustment plate.
2. When closing the door, the first roller and the third
roller are in contact with and compress the bottom
door plate, and there is no gap between the bottom
door plate and the bottom door frame, thereby com-
pletely sealing goods.
3. When opening the door, the first roller is disen-
gaged from the bottom door plate, the second roller
and the third roller are in contact with and support
the bottom door plate, and a gap is formed between
the bottom door plate and the bottom door frame to
facilitate opening.
4. Structural design of the bottom door is simple and
reasonable, which improves sealing performance
and service life of the whole car.

[0018] The aforementioned main solution of the
present invention and further alternatives thereof may be
combined freely to form a plurality of solutions, all of
which may be adopted and claimed in the present inven-
tion; moreover, in the present invention, (non-conflicting
alternatives) alternatives may be combined freely with
each other and with other alternatives. Multiple combi-
nations are clear to those skilled in the art based on the
prior art and the common knowledge after understanding
the solutions of the present invention, all of which are
technical solutions to be protected by the present inven-
tion and are not exhaustive here.

Brief description of the Drawings

[0019]

FIG. 1 is a front view (sectional view) of a structure
according to the present invention.
FIG. 2 is an axial view of a structure of a bottom door
frame according to the present invention.
FIG. 3 is a front view (sectional view) of a structure
of a bottom door according to the present invention.
FIG. 4 is an axial view of a structure of a bottom door
according to the present invention.
FIG. 5 is an axial view of a structure of a roller way
according to the present invention.
FIG. 6 is a front view (sectional view) of a structure
of a roller way according to the present invention.
FIG. 7 is a schematic diagram of an opening process
of a bottom door according to the present invention.
FIG. 8 is a schematic diagram of a bottom door in
an open state according to the present invention.
FIG. 9 is a schematic diagram of a bottom door in a
closed state according to the present invention.

[0020] In the figures: 1 - bottom door frame, 2 - bottom
door, 3 - roller way, 11 - lateral bottom door frame, 12 -
transverse bottom door frame, 13 - cross beam, 21 - bot-
tom door plate, 22 - sealing adjustment plate, 23 - rack,
24 - bottom door shaft, 25 - gear, 31 - joist, 32 - pin shaft,
33 - connecting plate, 34 - roller, 341 - first roller, 342 -

second roller, 343 - third roller.

Detailed Description of Embodiments

[0021] The present invention will be further described
with reference to specific embodiments and accompany-
ing drawings.
[0022] Referring to FIG. 1 to FIG. 6, there is shown a
sealed bottom door of a hopper car, which includes a
bottom door frame 1, a bottom door 2 and a slideway,
where the bottom door 2 is slidably disposed on the slide-
way, the bottom door frame 1 is in contact fit with the
bottom door 2, a support portion on the slideway has a
support height gradually increasing along a closing di-
rection, and a lifting portion of the bottom door 2 has a
lifting height gradually increasing along an opening di-
rection.
[0023] Therefore, at the time of closing, because the
support height of the slideway to the bottom door 2 is
increasing and the lifting height of the bottom door 2 is
increasing, a gap between the bottom door 2 and the
bottom door frame 1 becomes smaller until they are in
contact fit. At the time of opening, because the support
height of the slideway to the bottom door 2 is decreasing
and the lifting height of the bottom door 2 is decreasing,
the gap between the bottom door 2 and the bottom door
frame 1 becomes larger, which reduces friction between
the bottom door 2 and the bottom door frame 1 and fa-
cilitates opening of the bottom door 2.
[0024] Specifically, the bottom door frame 1 includes
left and right transverse bottom door frames 12, a lateral
bottom door frame 11 and a cross beam 13 are connected
between the transverse bottom door frames 12, and a
hopper opening is formed among the lateral bottom door
frame 11, the transverse bottom door frames 12 and the
cross beam 13.
[0025] The bottom door 2 includes a bottom door plate
21, the bottom door plate 21 is slidably disposed on the
slideway, and the bottom door plate 21 is connected to
a sliding drive mechanism. The sliding drive mechanism
includes racks 23, two parallel racks 23 are fixed on the
bottom door plate 21 by a screw, the racks 23 are en-
gaged with a gear 25, the gear 25 is connected to a bot-
tom door shaft 24 through a pin key and may rotate about
a central axis of the bottom door shaft 24, and the bottom
door shaft 24 may be driven to rotate by an external power
to drive the gear 25 to rotate and engage with the racks
23, so as to achieve forward and backward movement
of the bottom door plate 21.
[0026] The bottom door plate 21 is provided with at
least two parallel slideways to ensure stability of sliding
support for the bottom door 2. The slideways are roller
ways 3, the roller ways 3 each include left and right joists
31, a pin shaft 32 is disposed between the joists 31, a
rotatable roller 34 is disposed at an upper portion of the
pin shaft 32 as a support portion, and a connecting plate
33 is welded between the left and right joists 31 to connect
the left and right joists 31 together.
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[0027] The support portion includes a low support por-
tion and a high support portion, a first roller 341 acts as
the high support portion, a second roller 342 and a third
roller 343 with the same height act as the low support
portion, and a height difference between the low support
portion and the high support portion is h. A lower portion
of the bottom door 2 is provided with a low lifting portion
and a high lifting portion; the bottom door plate 21 is fix-
edly provided with a sealing adjustment plate 22 as the
high lifting portion, a lower end face of the bottom door
plate 21 is the low lifting portion, and a height difference
between the low lifting portion and the high lifting portion,
namely, the height of the sealing adjustment plate 22, is h.
[0028] Referring to FIG. 7 to FIG. 9, the workflow of
the present invention is as follows:
Opening of the bottom door: Before opening, the first
roller 341 is in contact with the bottom door plate 21, with
a gap h between the second roller 342 and the bottom
door plate 21, and the third roller 343 is in contact with
the sealing adjustment plate 22, so that the bottom door
plate 21 is fit to the bottom door frame 1 without a gap.
When opening, the bottom door shaft 24 rotates, driving
the gear 25 to rotate in the same direction; and the gear
25 is engaged with the racks 23, converting the rotation
into translation, and driving the bottom door plate 21 to
move a distance I to the right as shown in the figure. The
first roller 341 is disengaged from the bottom door plate
21, the third roller 343 is disengaged from the sealing
adjustment plate 22, and the bottom door plate 21 moves
vertically downwards and forms a gap h with the bottom
door frame 1. The second roller 342 and the third roller
343 are in contact with the bottom door plate 21, and the
bottom door plate 21 continues to move to the right until
it is opened.
[0029] Closing of the bottom door: Before closing, the
third roller 343 is in contact with the bottom door plate
21, with a gap h between the bottom door plate 21 and
the bottom door frame 1. When closing, the bottom door
shaft 24 rotates, driving the gear 25 to rotate in the same
direction, and the gear 25 is engaged with the racks 23,
converting the rotation into translation, and driving the
bottom door plate 21 to move to the left as shown in the
figure. During the movement, the second roller 342 is in
contact with the bottom door plate 21, when moving to a
position, the first roller 341 is in contact with the bottom
door plate 21, the third roller 343 is in contact with the
sealing adjustment plate 22, and the bottom door plate
21 moves vertically upwards and is fit to the bottom door
frame 1 without a gap. The second roller 342 is disen-
gaged from the bottom door plate 21, and the bottom
door plate 21 continues to move to the left until it is closed.
[0030] The foregoing basic examples of the present
invention and further alternative examples thereof may
be combined freely to form a plurality of embodiments,
all of which may be adopted and claimed in the present
invention. In the solutions of the present invention, each
alternative example may be combined arbitrarily with any
other basic example and alternative example.

[0031] The foregoing descriptions are only preferred
embodiments of the present invention and are not intend-
ed to limit the present invention. Any modification, equiv-
alent replacement, improvement, etc. made within the
spirit and principle of the present invention shall fall into
the protection scope of the present invention.

Claims

1. A sealed bottom door of a hopper car, comprising a
bottom door frame (1) and a bottom door (2), char-
acterized by further comprising a slideway, wherein
the bottom door (2) is slidably disposed on the slide-
way, the bottom door frame (1) is in contact fit with
the bottom door (2), a support portion on the slideway
has a support height gradually increasing along a
closing direction, and/or a lifting portion of the bottom
door (2) has a lifting height gradually increasing
along an opening direction.

2. The sealed bottom door of a hopper car according
to claim 1, characterized in that, the bottom door
frame (1) comprises left and right transverse bottom
door frames (12), a lateral bottom door frame (11)
and a cross beam (13) are connected between the
transverse bottom door frames (12), and a hopper
opening is formed among the lateral bottom door
frame (11), the transverse bottom door frames (12)
and the cross beam (13).

3. The sealed bottom door of a hopper car according
to claim 1, characterized in that, the bottom door
(2) comprises a bottom door plate (21), the bottom
door plate (21) is slidably disposed on the slideway,
and the bottom door plate (21) is connected to a slid-
ing drive mechanism.

4. The sealed bottom door of a hopper car according
to claim 3, characterized in that, the sliding drive
mechanism comprises racks (23), the racks (23) are
disposed on the bottom door plate (21), the racks
(23) are engaged with a gear (25), and the gear (25)
is disposed on a bottom door shaft (24).

5. The sealed bottom door of a hopper car according
to claim 1, characterized in that, an upper portion
of the slideway is provided with a low support portion
and a high support portion, and a height difference
between the low support portion and the high support
portion is h; and a lower portion of the bottom door
(2) is provided with a low lifting portion and a high
lifting portion, and a height difference between the
low lifting portion and the high lifting portion is h.

6. The sealed bottom door of a hopper car according
to claim 1 or 5, characterized in that, the slideway
is a roller way (3), the roller way (3) comprises left
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and right joists (31), a pin shaft (32) is disposed be-
tween the joists (31), and a rotatable roller (34) is
disposed on the pin shaft (32) as a support portion.

7. The sealed bottom door of a hopper car according
to claim 6, characterized in that, a connecting plate
(33) is connected between the left and right joists
(31).

8. The sealed bottom door of a hopper car according
to claim 6, characterized in that, the roller (34) com-
prises a first roller (341) acting as a high support
portion, and further comprises a second roller (342)
and a third roller (343) acting as a low support por-
tion.

9. The sealed bottom door of a hopper car according
to claim 5, characterized in that, the bottom door
plate (21) is provided with a sealing adjustment plate
(22) as a high lifting portion, a lower end face of the
bottom door plate (21) is provided as a low lifting
portion, and the sealing adjustment plate (22) has a
height of h.

10. The sealed bottom door of a hopper car according
to claim 1, characterized in that, the bottom door
plate (21) is provided with at least two parallel slide-
ways.
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