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ICE CRUSHING DEVICE AND REFRIGERATOR HAVING

THE SAME

[0001] The present application claims priority to Chinese Patent
Application No. 201910240518.5, filed to the Chinese Patent Office on March 28,
2019 and titled “Ice Crushing Device and Refrigerator Having the Same”, the

content of which is incorporated herein by reference in its entirety.

TECHNICAL FIELD
[0002] The present invention relates to the field of household appliances

and particularly to an ice crushing device and a refrigerator having the same.

BACKGROUND

[0003] As science and technology develops continuously and people’s
living standard improves continuously, in order to adapt for people’s higher and
higher requirements for life quality, household appliances also have more and more
functions, e.g., an ice maker is added to the refrigerator. Generally, the ice maker of
the refrigerator includes an ice making device and an ice crushing device. The ice
making device prepares ice cubes and then stores them in a barrel-shaped container.
The ice crushing device is used to crush ice to facilitate access by users.

[0004] At present, a transmission mode adopted by the ice maker of the
refrigerator is that a motor drives a rotatable bucket of the ice crushing device to
rotate through the transmission of a bevel gear and a spur gear, with a low
transmission efficiency. Since the ice crushing motor and the transmission mechanism
are located below the ice storage box, crushed ice is liable to fall into a gap between
the gears, which will affect the transmission and cause the gears to adhere. When the
ice maker fails when water is filled, the failure is prone to cause continuous water
filling into the ice maker. At this time, water is prone to accumulate in an installation
cavity of the ice crushing motor, thereby causing motor failure and safety hazards.
Furthermore, after the water level rises, the accumulated water will flow along an air
duct of the refrigerator to the cabinet and is prone to cause damages to an evaporator

of the refrigerator. In addition, since the ice maker is in a freezing environment and
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the external of the ice maker is in a refrigerated environment, the surface of the ice
maker is prone to condensation, which reduces the user experience.

[0005] Therefore, in view of the above-mentioned existing problems, it is
necessary to further improve the prior art to improve the convenience in using the

refrigerator.

SUMMARY

[0006] An object of the present invention is to provide an ice crushing device
and a refrigerator having the same, to solve problems with conventional refrigerators
that the ice maker has a low transmission efficiency , the crushed ice is prone to
cause adhesion of gears, and the accumulated water is apt to cause damages to the
motor and evaporator, and thereby improving the convenience in using the
refrigerator.

[0007] To achieve one of the above objects of the invention, the present
invention provides an ice crushing device disposed on a door body of the refrigerator,
the door body being provided with a first accommodation cavity and a second
accommodation cavity with an opening; the ice crushing device includes: an ice
crushing bucket disposed in the first accommodation cavity, a cutter head disposed in
the ice crushing bucket, and a driving unit at least partially disposed in the second
accommodation cavity, the driving unit including: a driving rod connected to the
cutter head and driving the cutter head to rotate in the ice crushing bucket, a gear set
connected to and acting on the driving rod, and a motor for driving the gear set to
operate; wherein an edge of the door body is provided with a heating wire; the ice
crushing device further includes: a cover plate for closing the opening of the second
accommodation cavity so that the second accommodation cavity is formed as a closed
space, and a first drain pipe communicating the second accommodation cavity with a
refrigeration compartment of the refrigerator; the cover plate is sealingly connected
with the opening by a waterproof flange and a waterproof groove that fit with each
other; one of end holes of the first drain pipe is disposed at a bottom of the second
accommodation cavity, and the other of the end holes is exposed to the refrigeration
compartment and disposed close to the heating wire.

[0008] As a further improvement of the embodiment of the present invention,
the gear set includes: a first gear sleeved on an outer circumference of the ice crushing

bucket, and a second gear that meshes with the first gear to indirectly drive the cutter
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head to rotate; wherein the first gear is disposed at an upper end of the ice crushing
bucket and coaxial with the driving rod, a central axis of the second gear is parallel to
the driving rod, and the motor drives the second gear to rotate.

[0009] As a further improvement of the embodiment of the present invention,
the gear set further includes: a connection box fixedly disposed in the first
accommodation cavity, the connection box including: a first box body receiving the
first gear, and a second box body receiving the second gear and connected to the first
box body; the first box body and the second box body share a side wall, and the side
wall is at least partially hollowed out to form a hollow portion, and the first gear and
the second gear are in meshing connection with each other through the hollow
portion.

[0010] As a further improvement of the embodiment of the present invention,
the second box body includes an upper cover and a lower cover that are detachably
provided with each other, an upper edge of the lower cover is disposed lower than an
upper edge of the first box body, and the second gear is disposed in the
accommodation cavity formed between the upper cover and the lower cover.

[0011] As a further improvement of the embodiment of the present invention,
an upper end edge of the opening constitutes the waterproof flange; the cover plate
includes: a cover plate body, an extension wall extending from the edge of the cover
plate body perpendicularly towards the opening, a first waterproof block disposed
extending from the extension wall away from the end of the cover plate body, and a
second waterproof block disposed on an end face of the first waterproof block away
from the opening; the waterproof groove is provided in a portion shared by the first
waterproof block and second waterproof block, and provided on an end face of the
first waterproof block towards the opening; a depth of the waterproof groove is not
smaller than a height of the first waterproof block.

[0012] As a further improvement of the embodiment of the present invention,
a sealing ring is provided on a peripheral side of the door body, the heating wire is
arranged around the sealing ring and at least partially forms a first gap with the
sealing ring, and the other end hole of the first drain pipe is disposed in the first gap.
[0013] As a further improvement of the embodiment of the present invention,
the ice crushing device further includes an ice outlet channel communicating the ice
crushing bucket with the outside of the door body; a second drain pipe communicated

with the ice outlet channel is provided on the side wall of the ice outlet channel, and
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the other end hole of the second drain pipe is exposed to the refrigeration
compartment and disposed close to the heating wire.

[0014] As a further improvement of the embodiment of the present invention,
the heating wire and the sealing ring further form a second gap, and the other end hole
of the second drain pipe is disposed in the second gap.

[0015] As a further improvement of the embodiment of the present invention,
a third drain pipe communicated with the first accommodation cavity is provided at
the bottom of the first accommodation cavity, and the other end hole of the third drain
pipe is exposed to a lower air duct on the door body.

[0016] To achieve one of the above objects of the present invention, the
present invention further provides a refrigerator, including a door body and any
embodiments of the above mentioned ice crushing device which is dispose on the
door body.

[0017] As compared with the prior art, the present invention has the following
advantageous effects: improve the transmission efficiency of the motor, and prevent
crushed ice from causing the adhesion of gears and prevent the accumulated air from
causing damages to the motor and evaporator, thereby improving the convenience in

using the refrigerator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic structural view of a refrigerator door body in an
embodiment of the present invention;
[0019] FIG. 2 is a schematic structural view of a first accommodation cavity

and an ice crushing device;

[0020] FIG. 3 is an exploded view of the ice crushing device;

[0021] FIG. 4 is a schematic structural view of a driving unit;

[0022] FIG. 5 is a schematic structural view of a connection box;

[0023] FIG. 6 is a schematic structural view of a cover plate;

[0024] FIG. 7 is a cross-sectional view of the cover plate;

[0025] FIG. 8 is a cross-sectional view taken along line X-X in a frame A of
FIG. 2;

[0026] FIG. 9 is an enlarged schematic structural view of a portion in a circle
C of FIG. &;
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[0027] FIG. 10 is an enlarged schematic structural view of a portion in a circle

D of FIG. §;

[0028] FIG. 11 is a cross-sectional view taken along line Y-Y in the frame A of
FIG. 2;

[0029] FIG. 12 is an enlarged schematic structural view of a portion in a
dashed-line box B of FIG. 2;

[0030] FIG. 13 is a schematic view of a back side of a door body;

[0031] FIG. 14 is an enlarged schematic structural view of a portion in a circle
E of FIG. 13.

[0032] In the figures: 1. door body; 11. first accommodation cavity; 12.

second accommodation cavity; 121. opening; 1211. waterproof flange; 13. heating
wire; 14. sealing ring; 15. first gap; 16. second gap; 2. refrigeration compartment; 3.
lower air duct; 4. ice crushing bucket; 5. cutter head; 6. drive unit; 61. driving rod; 62.
gear set; 621. first gear; 622. second gear; 623. connection box; 6231. first box body;
6232. second box body; 6232a. upper cover; 6232b. lower cover; 6233. side wall;
6233A. hollow portion; 63. motor; 7. cover plate; 71. cover plate body; 72. extension
wall; 73. first waterproof block; 74. second waterproof block; 75. waterproof groove;
8. first water drain pipe; 9. ice outlet channel; 10. second water drain pipe; 11.

third water drain pipe.

DETAILED DESCRIPTION

[0033] To make the objectives, technical solutions and advantages of the
present invention clearer, technical solutions of the present application will be
described below in conjunction with specific embodiments of the present
application with reference to figures. Obviously, the described embodiments are
partial embodiments of the present application other than all embodiments. All
other embodiments obtained by those having ordinary skill in the art based on the
embodiments of the present application without making any inventive efforts fall
within the extent of protection of the present application.

[0034] Embodiments of the present invention will be described in detail.
Examples of the embodiments are shown in the figures, wherein the same or like
reference signs always denote the same or similar elements or elements having the

same or similar functions. The embodiments described hereunder with reference to
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figures are exemplary, and are only intended to illustrate the present invention, and
cannot be construed as limiting the present invention.

[0035] The terms “above”, “below”, “in”, “out”, and the like as used here,
which denote spatial relative positions, describe the relationship of a component
relative to another component in the accompanying drawings for the purpose of
illustration. The terms of the spatial relative positions may be intended to include
different orientations of the device in use or operation other than the orientations
shown in the accompanying drawings. For example, the units that are described as
being located “below” or “above” other units or features will be located “above” or
“below” other units or features if the device in the accompanying drawings is turned
upside down. Thus, the exemplary term “below” can encompass both two spatial
orientations, namely, below and above.

[0036] The device can be oriented in other ways (rotated by 90 degrees or
other orientations), and the space-related descriptors used herein are explained
accordingly. As in the present invention, for ease of description, when the refrigerator
is in normal use, the direction toward the ground is downward, the direction away
from the ground is upward, the direction parallel to the ground is a horizontal
direction, and the direction perpendicular to the ground is a vertical direction.

[0037] As shown in FIG. 1 through FIG 12, an embodiment of the present
invention provides an ice crushing device, which is disposed on a door body 1 of the
refrigerator. The door body 1 is provided with a first accommodation cavity 11 and a
second accommodation cavity 12 with an opening 121; the ice crushing device
includes: an ice crushing bucket 4 disposed in the first accommodation cavity 11, a
cutter head 5 disposed in the ice crushing bucket 4, and a driving unit 6 at least
partially disposed in the second accommodation cavity 12. The driving unit 6 includes:
a driving rod 61 connected to the cutter head 5 and driving the cutter head 5 to rotate
in the ice crushing bucket 4, a gear set 62 connected to and acting on the driving rod
61, and a motor 63 for driving the gear set 62 to operate; wherein an edge of the door
body 1 is provided with a heating wire 13; the ice crushing device further includes: a
cover plate 7 for closing the opening 121 of the second accommodation cavity 12 so
that the second accommodation cavity 12 is formed as a closed space, and a first drain
pipe 8 communicating the second accommodation cavity 12 with the refrigeration
compartment 2 of the refrigerator; the cover plate 7 is sealingly connected with the

opening 121 by a waterproof flange 1211 and a waterproof groove 75 that fit with
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each other; one of end holes of the first drain pipe 8 is disposed at the bottom of the
second accommodation cavity 12, and the other of the end holes is exposed to the
refrigeration compartment 2 and disposed close to the heating wire 13.

[0038] Specifically, the door body 1 of the refrigerator is provided with a first
accommodation cavity 11 and a second accommodation cavity 12; the second
accommodation cavity 12 is located below the first accommodation cavity 11 and
provided with an upward opening 121. The first accommodation cavity 11 is
communicated with the second accommodation cavity 12 through the opening 121,
and the two accommodation cavities are located in an upper half of the door body 1 to
facilitate the user to stand and use the crushed ice prepared the refrigerator. The edge
of the door body 1 is also provided with a heating wire 13, the heating wire 13
extends along the periphery of the first accommodation cavity 11, and the heating
wire 13 can prevent condensation.

[0039] The ice crushing device includes an ice crushing bucket 4, a cutter
head 5, and a driving unit 6. The driving unit 6 includes a driving rod 61, a gear set 62
and a motor 63; the ice crushing bucket 4 is located in the first accommodation cavity
11, and the cutter head 5 is disposed in the ice crushing bucket 4; the motor 63 is
placed in the second accommodation cavity 12 with an output shaft vertically upward,
the output shaft of the motor 63 is connected to and drives the gear set 62 to operate,
the gear set 62 is connected to and drives the driving rod 61 to rotate, the driving rod
61 is connected to the cutter head 5 and drives the cutter head 5 to rotate in the ice
crushing bucket 4, thereby realizing ice crushing.

[0040] The ice crushing device further includes a cover plate 7 and a first
drain pipe 8; the cover plate 7 is provided with a waterproof groove 75, the opening
121 of the second accommodation cavity 12 is provided with a waterproof flange
1211, the waterproof flange 1211 and the waterproof groove 75 engage with each
other to sealingly connect the cover plate 7 with the opening 121, thereby forming a
closed space in the second accommodation cavity 12 to prevent water and ice slag
from entering the second accommodation cavity 12 to affect normal operation of the
motor 63; one of end holes of the first drain pipe 8 is disposed at the bottom of the
second accommodation cavity 12, and the other of the end holes is exposed to the
refrigeration compartment 2 and close to the heating wire 13, thereby communicating
the second accommodation cavity 12 with the refrigeration compartment 2 of the

refrigerator, to drain the accumulated water inside the second accommodation cavity
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12 and prevent the accumulated water from affecting the motor 63 and causing
damages.

[0041] Further, the gear set 62 includes: a first gear 621 sleeved on an outer
circumference of the ice crushing bucket 4, and a second gear 622 that meshes with
the first gear 621 to indirectly drive the cutter head 5 to rotate; wherein the first gear
621 is disposed at an upper end of the ice crushing bucket 4 and coaxial with the
driving rod 61, a central axis of the second gear 622 is parallel to the driving rod 61,
and the motor 63 drives the second gear 622 to rotate.

[0042] As shown in FIG 3 and FIG. 4, the gear set 62 includes the first gear
621 and the second gear 622; the first gear 621 is sleeved on an upper end of the outer
circumference of the ice crushing bucket 4 and is coaxial with the driving rod 61, and
the second gear 622 and the first gear 621 mesh with each other and the central axis of
the second gear 622 is parallel to the driving rod 61. When the motor 63 is connected
to and drives the second gear 622 to rotate, the second gear 622 indirectly drives the
cutter head 5 to rotate via the first gear 621 and the ice crushing bucket 4, thereby
performing the ice crushing function.

[0043] Preferably, the first gear 621 and the second gear 622 may be
configured as spur gears. By improving the transmission manner with two bevel gears
in the prior art, the motor 63 is mounted below the ice crushing bucket 4, and the
direct transmission through the spur gears may greatly improve the transmission
efficiency of the motor 63 and reduce the transmission loss.

[0044] Furthermore, the gear set 62 further includes: a connection box 623
fixedly disposed in the first accommodation cavity 11, and the connection box 623
includes: a first box body 6231 receiving the first gear 621 and a second box body
6232 receiving the second gear 622 and connected to the first box body 6231; the first
box body 6231 and the second box body 6232 share a side wall 6233, and the side
wall 6233 is at least partially hollowed out to form a hollow portion 6233A, and the
first gear 621 and the second gear 622 are in meshing connection with each other
through the hollow portion 6233A.

[0045] Furthermore, the second box body 6232 includes an upper cover 6232a
and a lower cover 6232b that are detachably provided with each other. An upper edge
of the lower cover 6232b is disposed lower than the upper edge of the first box body
6231, and the second gear 622 is disposed in the accommodation cavity formed

between the upper cover 6232a and the lower cover 6232b.
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[0046] As shown in FIG. 5, the gear set 62 further includes a connection box
623 which is fixedly disposed in the first accommodation cavity 11; the connection
box 623 includes a first box body 6231 and a second box body 6232; the first box
body 6231 is received in the first gear 621, and the second box body 6232 is received
in the second gear 622; the first box body 6231 and the second box body 6232 share a
side wall 6233 for fixed connection, and a portion of the side wall 6233 is hollowed
out to form a hollow portion 6233A, and the first gear 621 and the second gear 622
are in meshing connection with each other in a space where the hollow portion 6233A
is located.

[0047] The second box body 6232 further includes a upper cover 6232a and a
lower cover 6232b which are detachably disposed; the second gear 622 is disposed in
the accommodation cavity formed after the upper cover 6232a and the lower cover
6232b are sealingly connected; an upper edge of the lower cover 6232b is lower than
an upper edge of the first box body 6231; after the upper cover 6232a and the lower
cover 6232b are connected, the upper cover 6232a abuts against the side wall 6233,
which may ensure the sealing performance of the connection between the upper cover
6232a and the lower cover 6232b and effectively prevent adhesion of the gears as ice
slag falls into the gap between the gears.

[0048] Further, an upper end edge of the opening 121 constitutes a waterproof
flange 1211; the cover plate 7 includes: a cover plate body 71, an extension wall 72
extending from the edge of the cover plate body 71 perpendicularly towards the
opening 121, a first waterproof block 73 disposed extending from the extension wall
72 away from the end of the cover plate body 71, and a second waterproof block 74
disposed on an end face of the first waterproof block 73 away from the opening 121; a
waterproof groove 75 is provided in a portion shared by the first waterproof block 73
and second waterproof block 74, and provided on an end face of the first waterproof
block 73 towards the opening 121; a depth of the waterproof groove 75 is not smaller
than a height of the first waterproof block 73.

[0049] Specifically, the upper end edge of the opening 121 protrudes
vertically upwards to form a closed waterproof flange 1211. The downward side of
the cover plate 7 is provided with the waterproof groove 75, and the waterproof flange
1211 is hermetically connected with the waterproot groove 75.

[0050] As shown in FIG. 6 and FIG. 7, the cover 7 includes a cover plate body

71, an extension wall 72, a first waterproof block 73 and a second waterproof block
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74; the cover plate body 71 is disposed in a horizontal direction, the edge of the cover
plate body 71 extends vertically downward to form the extension wall 72, the edge of
the extension wall 72 extends horizontally outward to form the first waterproof block
73, and the second waterproof block 74 is stacked on top of the first waterproof block
73; the waterproof groove 75 is provided in an overlapping region of the first
waterproof block 73 and the second waterproof block 74 and opens downward, and
the depth of the waterproof groove 75 is not smaller than the height of the first
waterproof block 73.

[0051] It can be seen that the cover plate 7 can not only shield the motor 63 to
prevent ice slag from falling into the motor 63, but also effectively block the
accumulated water outside the waterproof flange 1211 to prevent the accumulated
water from flowing into the second accommodation cavity 12 and affecting the motor
63.

[0052] Furthermore, a sealing ring 14 is provided on the peripheral side of the
door body 1, the heating wire 13 is arranged around the sealing ring 14 and at least
partially forms a first gap 15 with the sealing ring 14, and the other end hole of the
first drain pipe 8 is disposed in the first gap 15.

[0053] As shown in FIG 8 and FIG. 9, the first accommodation cavity 11 is
provided with a matching small door (not shown in the figures). The small door may
close the first accommodation cavity 11 to seal it, thereby isolating a freezing space in
the first accommodation cavity 11 from an external refrigeration space; the sealing
ring 14 extends along the periphery of the opening of the first accommodation cavity
11. After the small door is closed, the sealing ring 14 abuts against the small door to
ensure the sealing performance of the small door relative to the first accommodation
cavity 11 and prevent the circulation of the cold air. The heating wire 13 is disposed
around the outer periphery of the sealing ring 14 and forms several gaps with the
sealing ring 14. The end hole of the first drain pipe 8 is disposed in the first gap 15,
i.e., the end hole of the first drain pipe 8 is disposed between the sealing ring 14 the
heating wire 13, thereby effectively suppressing occurrence of condensation in the
first drain pipe 8.

[0054] Preferably, the heating wire 13 surrounds the end hole of the first drain
pipe 8 in an arcuate shape, which may expand the heated area and greatly suppress the
condensation phenomenon.

[0055] Furthermore, the ice crushing device further includes an ice outlet
10
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channel 9 communicating the ice crushing bucket 4 with the outside of the door body
1; a second drain pipe 10 communicated with the ice outlet channel 9 is provided on
the side wall 6233 of the ice outlet channel 9, and the other end hole of the second
drain pipe 10 is exposed to the refrigeration compartment 2 and disposed close to the
heating wire 13.

[0056] Furthermore, the heating wire 13 and the sealing ring 14 further form a
second gap 16, and the other end hole of the second drain pipe 10 is disposed in the
second gap 16.

[0057] As shown in FIG 11 and FIG 12, the ice crushing device further
includes an ice outlet channel 9, the ice outlet channel 9 communicates the ice
crushing bucket 4 with the outside of the door body 1 and transports ice cubes to the
outside of the refrigerator to facilitate the user to use ice; a second drain pipe 10 is
provided on the side wall 6233 of the ice outlet channel 9, and the other end hole of
the second drain pipe 10 is also exposed to the refrigeration compartment 2 and close
to the heating wire 13, i.e., located in the second gap 16 formed by the heating wire
13 and the sealing ring 14.

[0058] Therefore, when an abnormal water fill process of the ice maker of the
refrigerator causes continuous water fill or large water accumulation in the ice
crushing bucket 4, since the first accommodation cavity 11 is sealed by the small door
and the sealing ring 14 and the ice outlet channel 9 is sealed by an ice outlet cover
plate (not shown), water will accumulate in the ice outlet channel 9 and spread to the
first accommodation cavity 11. At this time, the second drain pipe 10 may drain the
accumulated water to prevent the accumulated water from entering the first
accommodation cavity 11 to cause damages to the motor 63, and also prevent the
accumulated water from flowing to the cabinet along the air duct of the refrigerator,
thereby causing damages to the evaporator in the cabinet, after the water level rises.
[0059] Preferably, the second drain pipe 10 is disposed at the top of the ice
outlet channel 9 to quickly discharge the accumulated water spreading into the first
accommodation cavity 11 in time.

[0060] Further, a third drain pipe 11 communicated with the first
accommodation cavity 11 is provided at the bottom of the first accommodation cavity
11, and the other end hole of the third drain pipe 11 is exposed to the lower air duct 3
on the door body 1.

[0061] As shown in FIG 13 and FIG 14, the bottom of the first
11
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accommodation cavity 11 is also provided with the third drain pipe 11 which
communicates the first accommodation cavity 11 with the lower air duct 3 disposed
on the door body 1 of the refrigerator, thereby further draining the water accumulated
in the first accommodation cavity 11 and preventing the damages caused by the
accumulated water entering the evaporator.

[0062] In order to achieve one of the above-mentioned objects of the present
invention, the present invention further provides a refrigerator including a door body
I and the ice crushing device which is dispose on the door body 1 so that the user can
conveniently take ice from the outside of the door body 1.

[0063] To conclude, in the ice crushing device and the refrigerator having the
same according to the present invention, the transmission mode of the motor 63 is
improved, the cover plate 7 prevents ice slag and water from entering the motor 63
and affecting the motor 63 in the ice crushing process, and meanwhile a plurality of
water drain pipes are provided to drain the possible accumulated water as soon as
possible in time, thereby solving problems with the conventional refrigerator that the
ice maker has a low transmission efficiency, the crushed ice is prone to cause
adhesion of gears, and the accumulated water is apt to cause damages to the motor 63
and evaporator, and thereby improving the convenience in using the refrigerator.
[0064] It should be understood that although the description is described
according to the embodiments, not every embodiment only includes one independent
technical solution, that such a description manner is only for the sake of clarity, that
those skilled in the art should take the description as an integral part, and that the
technical solutions in the embodiments may be suitably combined to form other
embodiments understandable by those skilled in the art.

[0065] The detailed descriptions set forth above are merely specific
illustrations of feasible embodiments of the present invention, and are not intended to
limit the scope of protection of the present invention. All equivalent embodiments or
modifications that do not depart from the art spirit of the present invention should fall

within the scope of protection of the present invention.
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CLAIMS

1. An ice crushing device disposed on a door body of a refrigerator, wherein the
door body is provided with a first accommodation cavity and a second
accommodation cavity with an opening;

the ice crushing device includes: an ice crushing bucket disposed in the first
accommodation cavity, a cutter head disposed in the ice crushing bucket, and a
driving unit at least partially disposed in the second accommodation cavity, the
driving unit including: a driving rod connected to the cutter head and driving the
cutter head to rotate in the ice crushing bucket, a gear set connected to and acting on
the driving rod, and a motor for driving the gear set to operate;

wherein an edge of the door body is provided with a heating wire;

the ice crushing device further includes: a cover plate for closing the opening of the
second accommodation cavity so that the second accommodation cavity is formed as
a closed space, and a first drain pipe communicating the second accommodation
cavity with a refrigeration compartment of the refrigerator;

the cover plate is sealingly connected with the opening by a waterproof flange and
a waterproof groove that fit with each other;

one of end holes of the first drain pipe is disposed at a bottom of the second
accommodation cavity, and the other of the end holes is exposed to the refrigeration

compartment and disposed close to the heating wire.

2. The ice crushing device according to claim 1, wherein the gear set includes:

a first gear sleeved on an outer circumference of the ice crushing bucket, and a
second gear that meshes with the first gear to indirectly drive the cutter head to
rotate;

wherein the first gear is disposed at an upper end of the ice crushing bucket
and coaxial with the driving rod, a central axis of the second gear is parallel to

the driving rod, and the motor drives the second gear to rotate.

3. The ice crushing device according to claim 2, wherein the gear set further
includes:

a connection box fixedly disposed in the first accommodation cavity, the
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connection box including: a first box body receiving the first gear, and a second
box body receiving the second gear and connected to the first box body;

the first box body and the second box body share a side wall, and the side wall
is at least partially hollowed out to form a hollow portion, and the first gear and
the second gear are in meshing connection with each other through the hollow

portion.

4. The ice crushing device according to claim 3, wherein the second box body
includes an upper cover and a lower cover that are detachably provided with each
other, an upper edge of the lower cover is disposed lower than an upper edge of
the first box body, and the second gear is disposed in the accommodation cavity

formed between the upper cover and the lower cover.

5. The ice crushing device according to claim 1, wherein an upper end edge of
the opening constitutes the waterproof flange;

the cover plate includes: a cover plate body, an extension wall extending from the
edge of the cover plate body perpendicularly towards the opening, a first waterproof
block disposed extending from the extension wall away from the end of the cover
plate body, and a second waterproof block disposed on an end face of the first
waterproof block away from the opening;

the waterproof groove is provided in a portion shared by the first waterproof block
and second waterproof block, and provided on an end face of the first waterproof
block towards the opening;

a depth of the waterproof groove is not smaller than a height of the first waterproof
block.

6. The ice crushing device according to claim 1, wherein a sealing ring is
provided on a peripheral side of the door body, the heating wire is arranged
around the sealing ring and at least partially forms a first gap with the sealing

ring, and the other end hole of the first drain pipe is disposed in the first gap.

7. The ice crushing device according to claim 6, wherein the ice crushing
device further includes an ice outlet channel communicating the ice crushing

bucket with the outside of the door body;
14
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a second drain pipe communicated with the ice outlet channel is provided on
the side wall of the ice outlet channel, and the other end hole of the second drain
pipe is exposed to the refrigeration compartment and disposed close to the

heating wire.

8. The ice crushing device according to claim 7, wherein the heating wire and
the sealing ring further form a second gap, and the other end hole of the second

drain pipe is disposed in the second gap.

9. The ice crushing device according to claim 1, wherein a third drain pipe
communicated with the first accommodation cavity is provided at the bottom of
the first accommodation cavity, and the other end hole of the third drain pipe is

exposed to a lower air duct on the door body.
10. A refrigerator, wherein the refrigerator includes a door body, and the ice

crushing device according to claim 1, the ice crushing device being disposed on

the door body.
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