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(54) DOOR OPENING AND CLOSING DEVICE AND ELECTRICAL APPLIANCE

(57) A door opening and closing device (11) includes
a driving mechanism (100), a linkage gear (300), a clutch
(200) and a door rotation mechanism (400). The linkage
gear (300) is rotatably disposed on the base (900); The
clutch (200) is disposed between the driving mechanism
(100) and the linkage gear (300), and configured to
selectively make the driving mechanism (100) and the
linkage gear (300) in transmission connection. The door
rotation mechanism (400), with an end connected to the
linkage gear (300) and another end connected to the door
body (13). The door ejection mechanism (500) is con-
nected to the linkage gear (300) and configured to push
and eject the door body (13). Also provided is an electrical
apparatus having the door opening and closing device.
The door opening and closing device can at least to a
certain extent solve a technical problem of difficulty in
opening and closing the door body of the electrical ap-

paratus and inconvenience in use.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to the Chinese
patent application No. 202211145488.8, filed on Septem-
ber 20, 2022, the entire contents of which are incorpo-
rated herein by reference.

TECHNICAL FIELD

[0002] The invention belongs to the technical field of
electrical apparatus, and in particular to a door opening
and closing device and an electrical apparatus.

BACKGROUND

[0003] With the improvement of living standards, elec-
trical apparatuses such as refrigerators, dishwashers
and disinfection cabinets have become widely used in
lives of people. In order to maintain a sealing perfor-
mance of the above-mentioned electrical apparatuses,
an adsorption structure is usually disposed between the
box body and the door body of the electrical apparatus to
maintain a negative pressure inside the box body, to
stably fix the door body to the main body. Although a
related performance of the electrical apparatus is im-
proved in this way, a door-opening difficulty is also in-
creased to a certain extent. Since a larger force is usually
required to open the door body of the electrical appara-
tus, it is inconvenient to use.

SUMMARY

[0004] A door opening and closing device and an elec-
trical apparatus are provided according to one or more
embodiments of the invention, which are intended to at
least to some extent solve a technical problem of difficulty
in opening and closing a door body of the electrical
apparatus and inconvenience in use.
[0005] According to an aspect of the invention, a door
opening and closing device is provided, which comprises
a driving mechanism; a linkage gear rotatably disposed
on the base; a clutch disposed between the driving
mechanism and the linkage gear, and configured to
selectively connect the driving mechanism and the link-
age gear in transmission; a door rotation mechanism, an
end of which is connected to the linkage gear and another
end of which is connected to the door body; and a door
ejection mechanism connected to the linkage gear and
configured to push and eject the door body; wherein, in a
condition that the clutch connects the driving mechanism
and the linkage gear in transmission and the driving
mechanism drives the linkage gear to rotate, the linkage
gear drives the door ejection mechanism to push the door
body to push the door body open, and then drives the
door rotation mechanism to continue to open the door
body.

[0006] According to another aspect of the invention, an
electrical apparatus is provided, which comprises a door
body, a box body and a door opening and closing device.
In a condition that the clutch establishes a transmission
connection state of the linkage gear and the driving
mechanism, the driving mechanism is able to drive the
linkage gear to rotate, to drive the door ejection mechan-
ism to eject the door body open, and then the door body is
rotated by the door rotation mechanism.

BRIEF DESCRIPTION OF DRAWINGS

[0007] In order to more clearly illustrate the technical
solutions in one or more embodiments of the invention,
the following briefly introduces the accompanying draw-
ings required for describing the embodiments. Obviously,
the accompanying drawings in the following description
only illustrate some embodiments of the invention, and
for those skilled in the art, other accompanying drawings
can also be obtained based on these accompanying
drawings without creative efforts.

FIG. 1 shows a schematic structural diagram of a
door opening and closing device according to an
embodiment of the invention;
FIG. 2 is a schematic structural diagram showing a
door opening state of the door opening and closing
device in FIG. 1;
FIG. 3 is a schematic assembly structural diagram of
a clutch of the door opening and closing device in
FIG. 1;
FIG. 4 shows an exploded view of a first structure of
the clutch in FIG. 3;
FIG. 5 shows an exploded view of a second structure
of the clutch in FIG. 3;
FIG. 6 shows an exploded view of the clutch in FIG. 5
from another viewing angle;
FIG. 7 shows a schematic structural diagram of a first
transmission assembly of the clutch in FIG. 3;
FIG. 8 shows a schematic structural diagram of a
second transmission assembly of the clutch in FIG.
3;
FIG. 9 shows a schematic structural diagram of a
transmission connection assembly of the clutch in
FIG. 3;
FIG. 10 shows a schematic structural diagram of an
ejection-push sleeve of a clutch-ejection-push as-
sembly of the clutch in FIG. 3;
FIG. 11 shows a schematic structural diagram of a
push rod of the clutch-ejection-push assembly of the
clutch in FIG. 3;
FIG. 12 shows a schematic assembly structural dia-
gram of the clutch-ejection-push assembly of the
clutch in FIG. 3;
FIG. 13 shows a schematic assembly diagram of the
ejection-push sleeve of the clutch in FIG. 3;
FIG. 14 shows a schematic structural diagram of an
anti-rotation mechanism of the clutch in FIG. 3;
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FIG. 15 is a schematic diagram showing a first
structure of a door ejection mechanism of the door
opening and closing device in FIG. 1;
FIG. 16 is a schematic diagram showing a second
structure of a door ejection mechanism of the door
opening and closing device in FIG. 2;
FIG. 17 shows a schematic structural diagram of a
suspension mechanism of the door opening and
closing device in FIG. 1;
FIG. 18 is a schematic structural diagram of a linkage
gear of the door opening and closing device in FIG.
17;
FIG. 19 is a schematic diagram showing a coopera-
tion of a suspension member and an ejection-push
member of the door opening and closing device in
FIG. 17;
FIG. 20 shows a schematic structural diagram of a
suspension limit slide groove of the door opening
and closing device in FIG. 17;
FIG. 21 is a schematic diagram showing a coopera-
tion of the suspension member and the suspension
limit slide groove of the door opening and closing
device in FIG. 17;
FIG. 22 is a schematic structural diagram showing an
initial state of a door ejection mechanism of the door
opening and closing device in FIG. 17;
FIG. 23 is a schematic structural diagram showing an
ejection-push state of the door ejection mechanism
of the door opening and closing device in FIG. 17;
FIG. 24 is a schematic structural diagram showing a
suspended state of the door ejection mechanism of
the door opening and closing device in FIG. 17;
FIG. 25 is a schematic structural diagram showing an
initial state of another door ejection mechanism of
the door opening and closing device in FIG. 1;
FIG. 26 is a schematic structural diagram showing an
ejection-push state of another door ejection me-
chanism of the door opening and closing device in
FIG. 25;
FIG. 27 is a schematic structural diagram showing a
suspended state of another door ejection mechan-
ism of the door opening and closing device in FIG.
25;
FIG. 28 is a schematic diagram showing a suspen-
sion structure of another suspension mechanism of
the door opening and closing device in FIG. 1;
FIG. 29 is a schematic structural diagram of a limit
mechanism of another suspension mechanism of
the door opening and closing device in FIG. 28;
FIG. 30 is a schematic structural diagram showing an
initial state of another suspension mechanism of the
door opening and closing device in FIG. 28;
FIG. 31 is a schematic structural diagram showing a
door ejection state of another suspension mechan-
ism of the door opening and closing device in FIG.
28;
FIG. 32 is a schematic structural diagram showing a
suspension state of another suspension mechanism

of the door opening and closing device in FIG. 28;
and
FIG. 33 shows a schematic structural diagram of a
linkage gear of another suspension mechanism of
the door opening and closing device in FIG. 28.

[0008] In the accompanying drawings, corresponding
relationships between reference signs and component
names are as follows:

12, box body; 13, door body;
100, driving mechanism; 110, driver; 120, output
gear;
200, clutch; 210, first transmission assembly; 211,
engaging groove; 212, first transmission gear; 220,
second transmission assembly; 221, engaging hole;
222, second transmission gear; 230, transmission
connection assembly; 231, connecting end; 2311,
connecting arm; 232, ejection-push end; 2321, an-
nular seat; 240, clutch-ejection-push assembly; 241,
ejection-push sleeve; 2411, push-ejection portion;
2412, shaft sleeve portion; 2413, first ejection-push
surface; 2414, anti-rotation slot; 242, push rod; 2421,
second ejection-push surface; 2422, push arm;
2423, connecting portion; 243, linear driver; 244,
shock-absorbing pad; 250, separation assembly;
251, first separation member; 252, second separa-
tion member; 253, elastic reset member; 260, stop
assembly; 261, connecting member; 2611, connect-
ing shaft; 262, lock member; 263, stop member;
2631, baffle;
300, linkage gear; 320, limit groove; 322, door ejec-
tion surface; 324, avoidance surface; 326, connec-
tion point; 328, transition surface; 350, door ejection
portion; 351, door ejection point; 352, appearance
surface; 360, installation groove; 361, first abutting-
holding surface; 362, second abutting-holding sur-
face;
400, door rotation mechanism; 410, front connecting
rod; 420, rear connecting rod; 432, first connection
point; 434, second connection point; 436, third con-
nection point; 438, rotation center;
500, door ejection mechanism; 510, elastic member;
520, door ejection member;
600, suspension mechanism; 610, suspension
member; 611, ejected-abutting portion; 612, push-
ejection limit slot; 620, ejection-push member; 630,
suspension structure; 631, connecting portion; 632,
suspension portion; 633, reinforcing rib plate; 640,
limit mechanism; 641, guide plane; 642, limit portion;
643, retaining groove;
800, angle acquisition unit;
900, base; 906, suspension limit slide groove; 907,
limit boss; 908, support groove; 909, boss portion;
912, mounting groove; 920, common rotating shaft;
921, support column; 922, rotating shaft column;
923, fastening through hole; 930, anti-rotation me-
chanism; 931, anti-rotation rib.
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DETAILED DESCRIPTION

[0009] The technical solutions in the embodiments of
the invention will be clearly and completely described
below with reference to the accompanying drawings.
Obviously, the described embodiments are only some
embodiments, rather than all embodiments of the inven-
tion. Based on the embodiments in the invention, all other
embodiments obtained by those skilled in the art without
creative efforts fall within the protection scope sought by
the invention.
[0010] Furthermore, the invention may repeat refer-
ence numerals and/or reference letters in different ex-
amples. Such repetition is for the purpose of simplicity
and clarity and does not in itself indicate a relationship
between the various embodiments and/or settings dis-
cussed. Furthermore, the invention provides examples of
various specific processes and materials, but those
skilled in the art may recognize the application of other
processes and/or the use of other materials.
[0011] Technical solution of the invention is described
below with reference to the accompanying drawings and
embodiments.
[0012] As shown in FIG. 1 and FIG. 2, according to one
or more embodiments of the invention, a door opening
and closing device is provided, which is installed on a box
body 12 of an electrical apparatus and connected to a
door body 13 of the electrical apparatus. The door open-
ing and closing device drives the door body 13 to deflect
the door body 13 relative to the box body 12, to enclose
and open the box body 12, and thus a convenience of
operation is improved. The door opening and closing
device can also maintain the door body 13 at a current
position after the door body 13 reaches a preset opening,
to facilitate taking or storing items in the box body 12.
Thus, a comfortability of use is improved, and a safety risk
of collision to users caused by the door body deflecting
and closing can also be avoided.
[0013] The door opening and closing device according
to one or more embodiments of the invention is mainly
used on an electrical apparatus to automatically open or
close the door body 13. The door opening and closing
device can automatically open the door body 13 after
receiving a door opening signal. In some embodiments,
the door opening signal may be triggered by a user or by
the electrical apparatus itself. In some other embodi-
ments, the door opening and closing device, after receiv-
ing a door closing signal, can automatically close the door
body 13. The door closing signal may be triggered by a
user or by the electrical apparatus itself.
[0014] In one or more embodiments of the invention,
the door opening and closing device comprises: a driving
mechanism 100, a clutch 200, a linkage gear 300, a door
rotation mechanism 400, and a door ejection mechanism
500. The driving mechanism 100 sequentially drives the
clutch 200 and the linkage gear 300 to drive the door
rotation mechanism 400 and the door ejection mechan-
ism 500 to implement a door ejection operation and door

rotation operation, and thus a door opening and closing
process may be implemented. In some embodiments,
the clutch 200 can selectively disconnect or connect a
transmission structure between the driving mechanism
100 and the linkage gear 300, to implement a transmis-
sion control between the driving mechanism 100 and an
implementation mechanism for door opening and closing
that is formed by downstream linkage gear 300, door
rotation mechanism 400 and door-lifting mechanism 500,
and thus a switching between an automatic door-open-
ing-closing operation and a manual door-opening-clos-
ing operation can be implemented. It can ameliorate a
problem of mutual interference between the manual
door-opening-closing operation and the door opening
and closing device, and enhance a conveniences,
smoothness and safety of use.
[0015] In some embodiments, a base 900 may be
provided as a bearing body of the door opening and
closing device, for respectively carrying and accommo-
dating the above-mentioned various functional compo-
nents. Thus, the base 900 and the above-mentioned
various functional components can be mounted as a
whole on an electrical apparatus such as single-door
and double-door refrigerators, and have a good expan-
sion and compatibility performance. It is worth noting that
the base 900 may be configured with an upper cover or
other housing structure with a covering constraint func-
tion to protect the above-mentioned functional compo-
nents therein.
[0016] Optionally, the driving mechanism 100 and the
clutch 200 may be fixed on the base 900. The linkage
gear 300, as a transmission assembly jointing upstream
and downstream assemblies, is rotatably disposed on
the base 900. The linkage gear 300, through the clutch
200, is established with the driving mechanism 100 a
transmission connection relationship that can be con-
trolled as connected or disconnected. According to a set
regulation mode, a transmission connection state of the
linkage gear 300 and the driving mechanism 100 can be
flexibly disconnected and maintained.
[0017] The door ejection mechanism 500 is connected
to the linkage gear 300, and thus in a condition that the
linkage gear 300 rotates, the door ejection mechanism
500 can be driven to act, to eject and push the door body
13 or reset the door body 13. The door body 13 is ejected
and pushed by the door ejection mechanism 500, and
thus the door ejection mechanism 500 can directly act on
the door body 13, to break through door-opening resis-
tance forces such as an adsorption force and the like
between the door body 13 and the box body 12, to reduce
a door-opening difficulty. After the door ejection mechan-
ism 500 ejects the door body 13 open by a certain angle
relative to the box body 12, the door rotation mechanism
400 continues to rotate the door body 13, to rotate and
open the door body 13 by a larger opening, to be con-
venient for storing and taking materials.
[0018] The door rotation mechanism 400 is connected
to the linkage gear 300 and is movably connected to the
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door body 13, and thus when the linkage gear 300
rotates, the door rotation mechanism 400 acts along with
the linkage gear 300 to rotate the door body 13, to
implement the door-opening-closing operation.
[0019] In some embodiments, actions of the door ejec-
tion mechanism 500 and the door rotation mechanism
400 can be designed to be coordinated in timing by
arranging driving positions and modes. During a door
opening process, the driving mechanism 100 establishes
and maintains a transmission connection relationship
with the linkage gear 300 through the clutch 200, to drive
the linkage gear 300 to rotate forward. The door body 13
is first ejected and opened through the door ejection
mechanism 500 by a certain angle, and then the door
body 13 is relayed by the door rotation mechanism 400 to
continue to be rotated to a position with a preset opening.
A door opening mode that a door ejection with a large
force and small angle is relayed with a door rotation with a
small force and large angle can be formed, to be capable
of improving a door-opening convenience while reducing
a door-opening difficulty. During a door closing process,
the linkage gear 300 rotates reversely. The door body 13
is driven by the door rotation mechanism 400 to rotate to
gradually reduce a distance between the door body 13
and the box body12 until the door body 13 is closed on the
box body 12. During this period, the door ejection me-
chanism 500 is reset under a driving of the linkage gear
300 to be prepared for a next door opening operation.
[0020] In other words, action timings refer to that first
through the door ejection mechanism 500 with a greater
force, ejected and opened by a smaller angle, and then
through the door rotation mechanism 400, driven to
rotate by a larger angle. With the above-mentioned de-
sign for the action timings, the door-opening difficulty can
be reduced and the door-opening convenience can be
improved. At the same time, requirements for overall
structural strength and local area strength of the door
rotation mechanism 400 can be reduced to a certain
extent. With the above-mentioned design for the action
timings, a structural stability of the door rotation mechan-
ism 400 can be effectively protected, and the door rota-
tion mechanism 400 can be avoided from being affected
by a large reaction force when the door-opening resis-
tance forces are broken through only by the door rotation
mechanism 400, to ensure a stability of overall structure
and a stability of function through a reasonable design for
the action timings.
[0021] It is worth noting that the door rotation mechan-
ism 400 and the door ejection mechanism 500 may not be
configured with a sequential action timings.
[0022] On the other hand, the clutch 200 can flexibly
establish or disconnect the transmission connection re-
lationship between the driving mechanism 100 and the
linkage gear 300, and thus the transmission connection
relationship can be disconnected immediately after the
door body 13 is opened in place. Therefore, the door body
13, during a subsequent rotation for opening and closing,
will not interfere with the driving mechanism 100, to

enable the manual door-opening-closing operation to
be implemented conveniently. Similarly, the transmission
connection relationship can also be disconnected imme-
diately after the door body 13 is closed in place, to
facilitate an implementation of the manual door-open-
ing-closing operation.
[0023] In summary, in one or more embodiments of the
invention, the driving mechanism 100, via the clutch 200
and the linkage gear 300, drives the door ejection me-
chanism 500 and the door rotation mechanism 400, to
realize that the door ejection mechanism 500 and the
door rotation mechanism 400 are driven simultaneously
by a same driving mechanism 100, to simplify overall
structural scale of the door opening and closing device. A
transmission connection between the linkage gear 300
and the driving mechanism 100 can be controlled to be
connected or disconnected by controlling actions of the
clutch 200, to be capable of reducing an interference
between the manual door-opening-closing operation and
the driving mechanism 100. Thus, a risk of damaging the
door opening and closing device can be reduced, to
ensure a structural stability and reliability of the door
opening and closing device. Through a functional division
and coordination of the door ejection mechanism 500 and
the door rotation mechanism 400, the door opening mode
that a door ejection with a large force and small angle is
relayed with a door rotation with a small force and a large
angle can be formed, to be capable of reducing the door-
opening difficulty to a certain extent. A convenience and
comfortability of a door-opening-closing operation can be
ensured while a structural stability of the door opening
and closing device can be improved.
[0024] The above various functional structures will be
described in detail below.
[0025] As shown in FIGs. 3, 4, 5 and 6, in some embo-
diments, the clutch 200 may comprise a first transmission
assembly 210 and a second transmission assembly 220
which are separably connected for respectively connect-
ing the driving mechanism 100 and the implementation
mechanism for door opening and closing of the door
opening and closing device. The implementation me-
chanism for door opening and closing comprises the
linkage gear 300, and the door ejection mechanism
500 and the door rotation mechanism 400 which are
connected to the linkage gear 300.
[0026] An engagement and separation of the driving
mechanism 100 and the linkage gear 300 are achieved
through an engagement and separation of the first trans-
mission assembly 210 and the second transmission as-
sembly 220, to control a connection state and separation
state between the driving mechanism 100 and the door
body 13. With an action of the clutch 20, a risk of inter-
ference between a manual operation of the door body 13
and an automatic opening and closing operation of the
door body through the driving mechanism 100 can be
reduced, to improve a convenience and safety of opera-
tion.
[0027] In order to achieve a separable connection

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 582 660 A1 10

between the first transmission assembly 210 and the
second transmission assembly 220, the clutch 200
may further comprise a transmission connection assem-
bly 230 and a clutch-ejection-push assembly 240 that
cooperate with each other. In some embodiments, the
transmission connection assembly 230 may be con-
nected to the second transmission assembly 220. The
transmission connection assembly 230 is pushed by the
clutch-ejection-push assembly 240 to separate or con-
nect the transmission connection assembly 230 from or
to the first transmission assembly 210, to implement a
connection and separation of the first transmission as-
sembly 210 and the second transmission assembly 220.
[0028] The transmission connection assembly 230 it-
self, serving as a connecting component between the first
transmission assembly 210 and the second transmission
assembly 220, can move relative to the first transmission
assembly 210. By pushing and ejecting the transmission
connection assembly 230 to move, a connection relation-
ship between the transmission connection assembly 230
and the first transmission assembly 210 is established or
released, to implement a connection and separation of
the first transmission assembly 210 and the second
transmission assembly 230. The clutch-ejection-push
assembly 240 is used to implement a push-ejection
operation on the transmission connection assembly 230.
[0029] As shown in FIGs. 4, 5 and 12, in some embodi-
ments, the clutch-ejection-push assembly 240 may com-
prise an ejection-push sleeve 241 and a push rod 242.
The ejection-push sleeve 241 is connected onto the
transmission connection assembly 230. The push rod
242 is used to push the ejection-push sleeve 241, to be
capable of pushing the transmission connection assem-
bly 230, to enable the transmission connection assembly
230 to smoothly implement connection and disconnec-
tion operations with the first transmission assembly 210.
[0030] As shown in FIG. 9, in some embodiments, the
transmission connection assembly 230 may comprise a
connecting end 231 and an ejection-push end 232. The
ejection-push end 232 is connected to the ejection-push
sleeve 241. The transmission connection assembly 230
is pushed by the ejection-push sleeve 241 to move. The
connecting end 231 can be separably connected to the
first transmission assembly 210, and thus the first trans-
mission assembly 210 and the second transmission as-
sembly 220 can be connected as a whole or can be
disconnected.
[0031] In some embodiments, the transmission con-
nection assembly 230 and the second transmission as-
sembly 220 can be integrally disposed, or the transmis-
sion connection assembly 230 can be fixed on the second
transmission assembly 220. The transmission connec-
tion assembly 230 and the second transmission assem-
bly 220 move as a whole to achieve a separation from or
connection to the first transmission assembly 210. Thus,
a molding, a processing and assembly operations of
assemblies can be simplified.
[0032] In some embodiments, the connecting end 231

may be movably disposed on the second transmission
assembly 220, to enable the connecting end 231 to move
relative to the first transmission assembly 210 and the
second transmission assembly 220 at the same time.
Thus, the first transmission assembly 210 and the sec-
ond transmission assembly 220 are in relative stable
positions and postures, and thus a movement in a direc-
tion which is not for transmission operations is not gen-
erated as much as possible. It is convenient for main-
taining a stable connection with upstream and down-
stream components, to maintain a stability of working
state.
[0033] As shown in FIGs. 6 and 7, in some embodi-
ments, an engaging groove 211 may be formed on the
first transmission assembly 210. The engaging groove
211 can be adapted to, and be snapped and embedded
with the connecting end 231. Thus, a disengagement
operation of the connecting end 231 from the engaging
groove 211 can be smoothly implemented, to ensure a
stability and reliability of a clutch operation.
[0034] As shown in FIG. 7, in some embodiments, the
first transmission assembly 210 may be configured as a
first transmission gear 212 to transmit a driving force
through a way of gear meshing transmission. As a work-
ing mode of a gear rotating around its axis is taken into
account, the engaging groove 211 may be disposed on
an axial end face of the first transmission gear 212 to
facilitate establishing and releasing a connection state
between the connecting end 231 and the first transmis-
sion gear 212. An impact on working states of rotation
and tooth meshing of the first transmission gear 212 can
also be reduced.
[0035] It is worth noting that, in order to cooperate with
a working posture of the first transmission gear 212, a
way of movement of the second transmission assembly
220 may also be configured to be similar to a way that the
first transmission gear 212 rotates around an axis, to
achieve a synchronous rotation transmission.
[0036] As shown in FIG. 8, in some embodiments, the
second transmission assembly 220 may be configured
as a second transmission gear 222. The first transmis-
sion gear 212 and the second transmission gear 222 may
be configured to be a coaxially rotating structure. The
connecting end 231 is disposed on the second transmis-
sion gear 222. The connecting end 231 can be connected
to the first transmission gear 212 by pushing the ejection-
push end 232, and thus the first transmission gear 212
and the second transmission gear 222 are connected
and rotate synchronously, to establish a connected trans-
mission path for the driving force.
[0037] As shown in FIGs. 4, 5, 13 and 14, in some
embodiments, in order to achieve a rotation of the first
transmission gear 212 and the second transmission gear
222, a rotating shaft structure may be disposed on the
base 900 to guide an assembly and rotation of the first
transmission gear 212 and the second transmission gear
222. Optionally, a common rotating shaft 920 may be
disposed on the base 900. The first transmission gear
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212 and the second transmission gear 222 may be
sleeved onto the common rotating shaft 920 along an
axial direction to ensure a function stability of gear rota-
tion.
[0038] In some embodiments, the common rotating
shaft 920 may be configured as a variable-section shaft.
A support column 921 and a rotating shaft column 922 are
disposed in sequence from the base 900 upwardly. A
diameter of the support column 921 is larger than a hole
diameter of a shaft hole formed on the second transmis-
sion gear 222. A diameter of the rotating shaft column 922
can be adapted to the diameter of the shaft hole of the
second transmission gear 222. Thus the second trans-
mission gear 222 can be placed on the support column
921 and sleeved onto the rotating shaft column 922, to
make the second transmission gear 222 to be away from
the base 900 by a certain height and to be rotated stably.
The first transmission gear 212 can be stacked on the
second transmission gear 222 and sleeved onto the
rotating shaft column 922 to be rotated.
[0039] In some embodiments, the connecting end 231
may be fixedly disposed on an axial end face of the
second transmission gear 222. The second transmission
gear 222 as a whole can be pushed toward or away from
the first transmission gear 212 by pushing the ejection-
push end 232, and thus the connecting end 231 is em-
bedded with the engaging groove 211 or disengaged
from the engaging groove 211. An overall operation is
simple. A molding of structural members is relatively
simple. An assembly operation is also simple and effi-
cient.
[0040] As shown in FIG. 8, in some embodiments, an
engaging hole 221 may be disposed on the second
transmission gear 222, and the connecting end 231
can be movably embedded in the engaging hole 221,
to push the ejection-push end 232. Thus, the connecting
end 231 moves relative to the engaging hole 221 and
approaches the first transmission gear 212, and in turn
engages into the above-mentioned engaging hole 211 to
establish a connection between the first transmission
gear 212 and the second transmission gear 222.
[0041] In a process of the connecting end 231 being
disengaged from the engaging groove 211 and also
moving relative to the engaging hole 221, a movement
operation of the transmission connection assembly 230
will have a lower impact on a position and posture of the
first transmission gear 212 and the second transmission
gear 222. It is convenient for maintaining a position and
posture of rotation of the first transmission gear 212 and
the second transmission gear 222, and helps to maintain
a working state and operational reliability of the device.
[0042] In some embodiments, the engaging groove
211 may be configured as a through hole axially pene-
trating the first transmission gear 212, to be capable of
preventing the connecting end 231 from directly pushing
and ejecting a bottom of the engaging groove 211 to
cause an unnecessary disturbance. Thus, a stability of
rotation process of the first transmission gear 212 can be

maintained.
[0043] In some embodiments, a working mode of rota-
tion of the first transmission gear 212 and the second
transmission gear 222 is considered, and in order to
increase an efficiency of the connecting end 231 being
engaged into the engaging groove 211, the connecting
end 231 may be configured as a plurality of connecting
arms 2311. Accordingly, the number of the engaging
grooves 211 may be the same as the number of the
connecting arms 2311, or the number of the engaging
grooves 211 may be more, to reduce a difficulty of the
connecting arms 2311 being engaged into the engaging
grooves 211.
[0044] It is worth noting that a rotation trajectory of the
engaging groove 211 should be intersected with a move-
ment trajectory of the connecting arm 2311, and thus the
connecting arm 2311 can be embedded into the engaging
groove 211.
[0045] In some embodiments, a distance from the
connecting arm 2311 to an axis of rotating axle of the
second transmission gear 222 should be consistent with
a distance from the engaging groove 211 to an axis of
rotating axle of the first transmission gear 212, and thus
the engaging groove 211 and the connecting arm 2311
can be stably engaged and disengaged in an axial direc-
tion. Thus, an ejection-push force on the ejection-push
end 231 is in a direction of the axis of rotating axle of the
second transmission gear 222. The axis of rotating axle
can be used as a reference during processing and as-
sembly, to facilitate a disposing, assembly and ejection-
push operation of the clutch-ejection-push assembly
240.
[0046] It is worth noting that a distance from the con-
necting arm 2311 to the axis of rotating axle of the second
transmission gear 222 and the distance from the enga-
ging groove 211 to the axis of rotating axle of the first
transmission gear 212 may not be consistent. It is only
required to ensure that a rotation trajectory of the enga-
ging groove 211 should be intersected with the move-
ment trajectory of the connecting arm 2311. When a
plurality of connecting arms 2311 and a plurality of en-
gaging grooves 211 are provided, an interval among the
plurality of connecting arms 2311 and an interval among
the plurality of engaging grooves 211 should be reason-
ably configured to avoid an inability of stable embedding.
[0047] In some embodiments, a plurality of connecting
arms 2311 may be arranged at an equal interval on a
circular trajectory. Correspondingly, a plurality of enga-
ging grooves 211 may also be arranged at an equal
interval on the circular trajectory, to be capable of forming
a well-matched position and spacing arrangement pat-
tern for an easy snapping-embedding.
[0048] It is worth mentioning that in order to increase an
efficiency of matching and embedding between the con-
necting arm 2311 and the engaging groove 211, the
number of the engaging grooves 211 may be appropri-
ately increased. The number of the engaging grooves
211 may be set to be an integer multiple of the number of
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the connecting arms 2311, and thus in a condition that the
engaging grooves 211 and the connecting arms 2311 are
arranged at an equal interval, the efficiency of the adap-
tation and embedding between the connecting arms
2311 and the engaging grooves 211 can be greatly in-
creased.
[0049] In some embodiments, the plurality of connect-
ing arms 2311 may also be disposed on a plurality of
circular trajectories. Accordingly, a matched number of
engaging grooves 211 should be provided on the first
transmission gear 212 with reference to the circular
trajectories to ensure a stable embedding.
[0050] In some embodiments, the ejection-push end
232 of the transmission connection assembly 230 is
directly connected to the ejection-push sleeve 241. It is
considered that an ejection-push direction is perpendi-
cular to rotation directions of the second transmission
gear 222 and the first transmission gear 212, the trans-
mission connection assembly 230 can be configured to
rotate around the rotating axle of the second transmis-
sion gear 222. The ejection-push end 232 is rotatably
disposed on the ejection-push sleeve 241, and thus
working states of a rotation movement and an axial
movement of the transmission connection assembly
230 can be both considered.
[0051] Optionally, the ejection-push end 232 of the
transmission connection assembly 230 may comprise
an annular seat 2321, and the annular seat 2321 may
be rotatably connected to the ejection-push sleeve 241,
to achieve working states of rotation and axial movement
of the transmission connection assembly 230. On the
other hand, the ejection-push sleeve 241 only needs to
axially eject and push the annular seat 2321 without
considering a rotation state of the annular seat 2321.
Thus, a structural setting and an installation configuration
of the clutch-ejection-push assembly 240 can be greatly
simplified.
[0052] It is worth mentioning that in order to reduce an
interference of a movement operation of the transmission
connection assembly 230 on the first transmission gear
212 and the second transmission gear 222, the annular
seat 2321 may be disposed on a side of the second
transmission gear 222 away from the first transmission
gear 212. The connecting arm 2311 axially passes
through the second transmission gear 222 and can be
further moved and engaged into the engaging groove
211. Thus an operation of ejecting and pushing the
annular seat 2321 will not be extended to be between
two transmission gears, to be capable of maintaining a
relative stability of the two transmission gears.
[0053] As shown in FIG. 10, in some embodiments, as
the ejection-push sleeve 241 serves as a medium for
ejecting and pushing, a shaft sleeve portion 2412 and a
push-ejection portion 2411 may be disposed on the ejec-
tion-push sleeve 241, and the annular seat 2321 may be
sleeved onto the shaft sleeve portion 2412 to keep the
annular seat 2321 in a rotatable state. Accordingly, the
push-ejection portion 2411 is used to receive a push-

ejection force from the push rod 242, and thus the ejec-
tion-push sleeve 241 as a whole moves along a direction
of the axis of rotating axle of the first transmission gear
212 to implement an ejection-push operation for the
transmission connection assembly 230.
[0054] In some embodiments, a moving direction of the
ejection-push sleeve 241 is the direction of the axis of
rotating axle of the second transmission gear 222. For the
convenience of description, the moving direction of the
ejection-push sleeve 241 is defined as a first direction. In
order to reduce an overall thickness of the device and
reduce a difficulty of molding and assembly, the ejection-
push sleeve 241 can be pushed with a variable direction.
That is, a direction for pushing the push rod 242 is not the
first direction, but is at a certain angle to the first direction,
to reduce a requirement of space occupation in the first
direction.
[0055] As shown in FIGs. 10, 11 and 12, optionally, a
first ejection-push surface 2413 may be disposed on the
push-ejection portion 2411, and a second ejection-push
surface 2421 may be disposed on the push rod 242. The
first ejection-push surface 2413 and the second ejection-
push surface 2421 can contact each other and slide
relative to each other. The first ejection-push surface
2413 is disposed at an acute angle relative to the first
direction. The ejection-push sleeve 241 can be ejected
and pushed along the first direction by ejecting and
pushing the first ejection-push surface 2413, to push
the transmission connection assembly 230 toward the
first transmission gear 222.
[0056] In some embodiments, in order to optimize an
efficiency of the ejection-push operations, an angle be-
tween the first ejection-push surface 2413 and the first
direction may be set as ranging from 30 degrees to 60
degrees, for example, 30 degrees, 45 degrees or 60
degrees and so on.
[0057] In some embodiments, an angle between the
ejection-push direction of the push rod 242 and the first
direction may be controlled as 90 degrees, to minimize an
arrangement space required for a cooperation relation-
ship of the push rod 242 and the transmission connection
assembly 230 and reduce an overall volume of the door
opening and closing device.
[0058] As shown in FIGs. 11 and 12, in some embodi-
ments, in order to balance a force on the ejection-push
sleeve 241, the number of the first ejection-push surfaces
2413 may be set to be two, and the push rod 242 is also
correspondingly provided with two push arms 2422 to
correspondingly eject and push two first ejection-push
surfaces 2413, to ensure a uniformity of a force on the
ejection-push sleeve by applying force at two points. The
two push arms 2422 may be connected to a same con-
nection portion 2423 to achieve a synchronous action
and ensure a consistent magnitude of applied force, to
ensure an evenly applied force on the ejection-push
sleeve 241. Correspondingly, the two push arms 2422
are respectively provided with a second ejection-push
surface 2421.
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[0059] In some embodiments, two first ejection-push
surfaces 2413 may be disposed on two opposite sides of
the ejection-push sleeve 241. The two push arms 2422
may be disposed in parallel. The second ejection-push
surface 2421 may be disposed on an end of the push arm
2422 away from the connection portion 2423, and thus
the ejection-push operations can be achieved by ejecting
and pushing the connection portion 2423.
[0060] In some embodiments, the numbers of the first
ejection-push surface 2413, the second ejection-push
surface 2421, and the push arm 2422 may be set to more
than two according to specifications of the ejection-push
sleeve 241.
[0061] As shown in FIGs. 4 and 5, in order to implement
the ejection-push operations of the push rod 242, a linear
driver 243 may be connected to the push rod 242 to eject
and push the push rod 242 in a second direction or reset
the push rod 242, and thus the ejection-push sleeve 241
may be pushed to move in the first direction by the linear-
driver. When the linear driver 243 is reset, the push rod
242 releases the ejection-push sleeve 241.
[0062] In some embodiments, the linear driver 243
may be a linear driving assembly such as an electro-
magnetic push rod or a ball screw.
[0063] In some embodiments, a driver may be config-
ured as a reduction motor, or a motor equipped with a
reduction gearbox, to be capable of properly controlling
an output torque and rotation speed.
[0064] As shown in FIG. 14, in some embodiments, in
order to reduce an impact vibration between the push rod
242 and the base 900, and an impact vibration between
the base 900 and the ejection-push sleeve 241, shock-
absorbing pads 244 may be disposed between the base
900 and the push rod 242, and between the ejection-push
sleeve 241 and the base 900.
[0065] In some embodiments, the ejection-push
sleeve 241, since subjected to a friction action along a
axial direction of the annular seat 2321, has a certain
tendency of circumferential rotation, and thus a coopera-
tion of the ejection-push sleeve 241 with the clutch-ejec-
tion-push assembly 240 may be easily affected. An anti-
rotation mechanism 930 may be disposed on the base
900, and snapped and embedded into the ejection-push
sleeve 241 along the first direction to prevent a circum-
ferential rotation of the ejection-push sleeve 241.
[0066] As shown in FIGs. 10, 14 and 15, in some
embodiments, the anti-rotation mechanism 930 may
comprise an anti-rotation rib 931. The anti-rotation rib
931 can slide relative to the ejection-push sleeve 241 in
the first direction, to prevent both the circumferential
rotation and a sliding in the first direction of the ejec-
tion-push sleeve 241. Generally speaking, an anti-rota-
tion slot 2414 may be formed in the ejection-push sleeve
241. The anti-rotation slot 2414 can match the anti-rota-
tion rib 931. The anti-rotation slot 2414 and the anti-
rotation rib 931 can relatively slide along the first direc-
tion.
[0067] In some embodiments, the number of combined

structures formed by the anti-rotation ribs 931 and the
anti-rotation slots 2414 may be several. Intervals among
a plurality of anti-rotation ribs 931 may be set to be
unequal, and thus an assembly position of the ejec-
tion-push sleeve 241 and the anti-rotation rib 931 is
unique. Thus, a stable and reliable alignment of the first
push surface 2413 and the second push surface 2421
during assembly can be ensured, to avoid an assembly
misalignment and achieve an effective effect of mechan-
ical anti-misalignment.
[0068] In some embodiments, a raised cylindrical
member may be disposed on the base 900. The anti-
rotation rib 931 may be disposed on an outer wall of the
cylindrical member. The ejection-push sleeve 241 may
be sleeved onto the outside of the cylindrical member to
achieve positioning and guiding. Optionally, the cylind-
rical member may be disposed coaxially with the com-
mon rotating shaft 920.
[0069] As shown in FIGs. 4, 5 and 6, in some embodi-
ments, in order to achieve an immediate and efficient
response when a connection between the connecting
end 231 and the first transmission assembly 210 is
released, that is, to achieve an immediate and efficient
disconnection between the connecting end 231 and the
first transmission assembly 210, a separation assembly
250 may be provided to apply an action force to the
transmission connection assembly 230 for disengaging
from the first transmission assembly 210. After the push
rod 242 is reset, a sufficient moving space is left, and the
transmission connection assembly 230 is separated from
the first transmission assembly 210 under an action of the
separation assembly 250.
[0070] In some embodiments, the separation assem-
bly 250 may be connected to the transmission connection
assembly 230 and the second transmission assembly
220 respectively. The connecting end 231 is caused, by
pushing the ejection-push end 232 to move relative to the
second transmission assembly 220, to be disconnected
from the first transmission assembly 210.
[0071] In order to improve a response time, the separa-
tion assembly 250 may be configured as an elastic reset
member 253 to continuously apply an action force of
disengaging the transmission connection assembly
230 from the first transmission assembly 210. During
the push rod 242 pushes the ejection-push sleeve 241
and the transmission connection assembly 230 to be
connected to the first transmission assembly 210 and
maintain a connected state, the action force of the elastic
reset member 253 still exists but is limited by a stronger
force of mechanical movements of the push rod 242, the
ejection-push sleeve 241 and the transmission connec-
tion assembly 210, and thus the action force for separat-
ing is offset. When a state in which the push rod 242
pushes the ejection-push sleeve 241 is changed, the
ejection-push sleeve 241 is reset and moves backward,
and the ejection-push sleeve 241 will gradually reduce
the push-ejection force. The action force of the elastic
reset member 253 will push and eject the connecting end
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231 of the transmission connection assembly 230 to be
disconnected from the first transmission assembly 210,
to achieve a good response time.
[0072] In some embodiments, the elastic reset mem-
ber 253 may be configured as a spring. The spring may be
disposed between the ejection-push end 232 and the
second transmission assembly 220 to continuously apply
an elastic action force to disengage the transmission
connection assembly 230 from the first transmission
assembly 210.
[0073] In some embodiments, the separation assem-
bly 250 may be connected to the second transmission
assembly 220 and the base 900 respectively to guide the
transmission connection assembly 230 to move relative
to the base 900, and thus the connecting end 231 of the
transmission connection assembly 230 is disengaged
from a connection relationship with the first transmission
assembly 210.
[0074] In some embodiments, the separation assem-
bly 250 may be configured as a first separation member
251 and a second separation member 252 which have a
magnetic force. A magnetic adsorption action force and a
magnetic repulsion force of the first separation member
251 and the second separation member 252 can be used
to move the transmission connection assembly 230 re-
lative to the base 900 to disconnect a connection state
between the transmission connection assembly 230 and
the first transmission assembly 210.
[0075] One of the first separation member 251 and the
second separation member 252 is disposed on the base
900, and another of the first separation member 251 and
the second separation member 252 is disposed on the
transmission connection assembly 230. The first separa-
tion member 251 and the second separation member 252
have magnetic forces to each other, and thus the base
900 and the transmission connection assembly 230 are
kept in a tendency to approach each other, to provide an
action force for continuously separating the transmission
connection assembly 230 from the first transmission
assembly 210.
[0076] In an arrangement state shown in FIG. 4, that is,
in a state that the first transmission assembly 210, the
second transmission assembly 220, the transmission
connection assembly 230, and the base 900 are stacked
in sequence, the first separation member 251 and the
second separation member 252 are respectively con-
nected onto the transmission connection assembly 230
and the base 900. A continuous magnetic pulling force
between the first separation member 251 and the second
separation member 252 is maintained to pull the trans-
mission connection assembly 230 toward the base 900.
[0077] In some other embodiments, one of the first
separation member 251 and the second separation
member 252 may be disposed on the transmission con-
nection assembly 230, and another of the first separation
member 251 and the second separation member 252
may be disposed on the first transmission assembly 210
or the second transmission assembly 220. The first se-

paration member 251 and the second separation mem-
ber 252 have magnetic repulsion action forces to each
other. The magnetic repulsion force is maintained to keep
a tendency of the transmission connection assembly 230
moving away from the first transmission assembly 210 or
the second transmission assembly 220, to provide an
action force for continuously separating the transmission
connection assembly 230 from the first transmission
assembly 210.
[0078] In an arrangement state shown in FIG. 4, in a
state that the first transmission assembly 210, the second
transmission assembly 220, the transmission connection
assembly 230 and the base 900 are stacked in sequence,
one of the first separation member 251 and the second
separation member 252 is disposed on the transmission
connection assembly 230, and another of the first se-
paration member 251 and the second separation mem-
ber 252 is disposed on the first transmission assembly
210 or the second transmission assembly 220 or the
upper cover which is located more outside. A continuous
magnetic repulsion force between the first separation
member 251 and the second separation member 252
is maintained to push the transmission connection as-
sembly 230 toward the base 900.
[0079] In some embodiments, the first separation
member 251 and the second separation member 252
may be configured as magnetically absorbed metal
members and magnets, to form a continuous separating
action force.
[0080] As shown in FIGs. 4, 5, 6 and 14, in some
embodiments, the first transmission gear 212 and the
second transmission gear 222 may be stopped on the
common rotating shaft 920 by the stop assembly 260,
and be restricted from an axial disengagement from each
other, to ensure a stability and reliability of transmission
structure.
[0081] The stop assembly 260 may be configured as a
connecting member 261 and a stop member 263. An end
of the connecting member 261 is connected to the base
900, or is connected to a structure, such as the common
rotating shaft 920, on a surface of the base 900. The first
transmission assembly 210 and the second transmission
assembly 220 are disposed on the connecting member
261. Then the stop member 263 is fixed to another end of
the connecting member 261 to block the first transmis-
sion assembly 210 and the second transmission assem-
bly 220 to prevent a disengagement of the first transmis-
sion assembly 210 or the second transmission assembly
220 from the connecting member 261, to ensure a sta-
bility of clutch transmission structure.
[0082] In some embodiments, the connecting member
261 and the stop member 263 may be integrated and
configured into a bolt with head, with a bolt head serving
as the stop member 263. Alternatively, an independent
stop member 263 may be provided and sleeved onto a
bolt rod, with a bolt head restricting a disengagement of
the stop member 263.
[0083] In some embodiments, a fastening through hole
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923 may be disposed at a top end of the common rotating
shaft 920 along an axial direction of the common rotating
shaft 920 for cooperating with a bolt with head to lock the
first transmission assembly 210 and the second trans-
mission assembly 220.
[0084] In some embodiments, a rod portion of the bolt
with head may be configured as a smooth peripheral
surface, and then an inner wall surface of the fastening
through hole 923 may be configured as a smooth inner
peripheral surface to achieve low friction matching be-
tween the rod portion and the inner wall surface, to avoid
affecting transmission operations of the first transmission
assembly 210 and the second transmission assembly
220. A lock member 262 may be disposed at another end
of the fastening through hole to lock the bolt with head.
The lock member 262 may be a latch or a nut.
[0085] In some embodiments, the connecting member
261 may be configured as a connecting shaft 2611. An
end of the connecting shaft 2611 is fixed on the base 900.
The first transmission assembly 210, the second trans-
mission assembly 220 and the ejection-push sleeve 241
are sleeved onto the connecting shaft 2611 to restrict a
disengagement along a radial direction of the connecting
shaft 2611. The stop member 263 may be configured as a
baffle 2631. The baffle 2631 is fixedly disposed to another
end of the connecting shaft 2611, to implement a limita-
tion along an axial direction of the connecting shaft 2611
and stop the first transmission assembly 210, the second
transmission assembly 220 and the ejection-push sleeve
241 from disengaging in the axial direction.
[0086] In some embodiments, the baffle 2631 may be
integrally formed on the connecting shaft 2611.
[0087] In some embodiments, the baffle 2631 is de-
tachably fixed to the connecting shaft 2611, such as by
being snapped and embedded in a narrow neck groove at
an end of the connecting shaft 2611 through an engaging
hole or an engaging groove that is formed on the baffle
2631, or by a way similar to a snapping-embedding
manner.
[0088] In some embodiments, a baffle 2631 may also
be fixed onto the connecting shaft 2611 via a lock member
such as a latch that is connected to an end head portion of
the connecting shaft 2611.
[0089] When a clutch control is performed, the linear
driver 243 is actuated to push the push rod 242 to move
toward the ejection-push sleeve 241, and the second
push surface 2421 at a head end of the push rod 242
ejects and pushes the first push surface 2413, and thus
the ejection-push sleeve 241 moves along the first direc-
tion to push and eject the connecting end 231 to move
toward the first transmission gear 212 until the connect-
ing end 231 is embedded into the engaging groove 211,
and thus the first transmission gear 212 and the second
transmission gear 222 are connected as a whole. At this
time, the linear driver 243 stays at the current position and
supports the ejection-push sleeve 241 through the push
rod 242 at the bottom 900, to support the transmission
connection assembly 230, and thus the first transmission

assembly 210 and the second transmission assembly
220 are maintained in a transmission connection state.
When a disconnection is required, the linear driver 243 is
reset, and the connecting end 231 of the transmission
connection assembly 230 gradually disengages from the
engaging groove 211 under an action of the separation
assembly 250 until the first transmission gear 212 and the
second transmission gear 222 are disconnected. Thus,
the transmission path for the driving force is discon-
nected.
[0090] As shown in FIG. 1, in some embodiments, the
driving mechanism 100 may comprise a driver 110 and an
output gear 120. The output gear 120 is fixed on an output
rotating shaft of the driver 110, and thus the output gear
120 can rotate around an axis of rotating shaft of the
driver 110 under a drive of the driver 110 to output torque.
[0091] The output gear 120 meshes with the first trans-
mission assembly 210, to drive the first transmission
assembly 210 to rotate. The output gear 120 may be
arranged side by side and meshed with the first transmis-
sion assembly 210. The driving mechanism 100 and the
door rotation mechanism 400 may be further disposed on
a same side of a line connecting the first transmission
assembly 210 and the rotation center 438 of the linkage
gear 300, to be capable of improving a compactness of
arrangement to a certain extent.
[0092] As shown in FIGs. 15 and 18, in some embodi-
ments, the door ejection mechanism 500 may comprise a
door ejection member 520. The door ejection member
520 may be movably disposed on the base 900. The limit
groove 320 on the linkage gear 300 is formed with a door
ejection surface 322 therein. In a condition that a driving
mechanism 100 drives the linkage gear 300 to rotate, the
door ejection surface 322 can be rotated with the linkage
gear 300, and push the door ejection member 520 to
move relative to the base 900 to make the door ejection
member eject the door body 13 open.
[0093] In some embodiments, in a condition that the
door body 13 is closed, an end of the door ejection
member 520 is located in the limit groove 320. In a
condition that the linkage gear 300 is rotated, the linkage
gear 300 pushes, through the door ejection surface 322,
the door ejection member 520 to move relative to the
base 900 to push the door body 13, and then drives the
door rotation mechanism 400 to continue to rotate the
door body 13.
[0094] In one or more embodiments of the invention, in
order to improve a sealing effect between the door body
13 and the box body 12 when the door body 13 is closed
on the box body 12, the door body 13 is usually pressed
onto the box body 12 with a relatively large pressure, or
the door body 13 is adsorbed onto the box body 12
through an adsorption structure. There is a larger ad-
sorption force between the door body 13 and the box
body 12, and thus a larger acting force is required for the
door body 13 to be disengaged from the box body 12
when the door body 13 needs to be opened. In a condition
that the linkage gear 300 is rotated, the door ejection
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surface 322 can push the door ejection member 520 to
move relative to the box body 12, to eject the door body 13
open with a larger force. The door ejection surface 322
disposed on the linkage gear 300 directly acts on the door
ejection member to directly eject the door body 13 open.
That is, the linkage gear 300 can be driven by a driving
mechanism 100 to rotate, to make the door ejection
member 520 to eject the door body 13 open, and then
the door rotation mechanism 400 opens the door body 13
to have an increased opening. Thus, the number of
components of the entire door opening and closing de-
vice can be reduced, and an integration of the entire door
opening and closing device can be improved. Stable
direction and effect of ejecting-abutting force can be
achieved.
[0095] In some embodiments, in a condition that the
linkage gear 300 is rotated, the door ejection member 520
cannot rotate with the linkage gear 300, and the door
ejection member 520 can move toward or away from the
door body 13 under an action of the door ejection surface
322, to eject the door body 13 open. The door ejection
member 520 can be attached to an outer surface of the
door ejection surface 322. During the linkage gear 300 is
rotated, the door ejection member 520 moves along a
profile of the outer surface of the door ejection surface
322 and moves in a direction approaching or away from
the door body 13 to eject the door body 13 open.
[0096] That is to say, in one or more embodiments of
the invention, there is no direct connection relationship
between the door ejection member and the door ejection
surface 322. The door ejection member may be in contact
with the door ejection surface 322, or may not be in
contact with the door ejection surface 322. When a driv-
ing structure drives the linkage gear 300 to rotate, the
door ejection member may be abutted against and held
by the door ejection surface 322, and may be pushed by
the door ejection surface 322 to move in a direction
approaching the door body 13 to eject the door body
13 open.
[0097] In other words, in one or more embodiments of
the invention, the door ejection surface 322 is rotated with
the linkage gear 300, while the door ejection member 520
performs a linear motion, and thus the stable direction
and effect of ejecting-abutting force can be achieved.
[0098] For the convenience of description, a rotation
direction of the linkage gear 300 that can open the door
body 13 is defined as rotating forward. If the door opening
and closing device receives a door opening signal, a
driving structure drives the linkage gear 300 to rotate
forward, and the door rotation mechanism 400 can follow
the linkage gear 300 to rotate forward, to open the door
body 13. If the door opening and closing device receives
a door closing signal, the driving structure drives the
linkage gear 300 to rotate reversely, and the door rotation
mechanism 400 can be rotated reversely with the linkage
gear 300, to close the door body 13.
[0099] As shown in FIGs.15, 18, 22, 23 and 24, in some
embodiments, in a condition that the door ejection sur-

face 322 is rotated with the linkage gear 300, the door
ejection surface 322 abuts against and holds the door
ejection member 520, and can push the door ejection
member 520 to move relative to the base 900, to make the
door ejection member 520 eject the door body 13 open.
[0100] The door ejection surface 322 may be disposed
at a side of the limit groove 320 and opposite to a transi-
tion surface 328. During the door ejection surface 322 is
rotated with the linkage gear 300, the door ejection sur-
face 322 abuts against and holds the door ejection
member 520, to make the door ejection member 520
move in a direction approaching the door body 13, and
the door ejection member 520 gradually extends out of
the door body 13. As the linkage gear 300 is rotated, the
door ejection member 520 extends more and more out of
the box body 12, to gradually eject the door body 13 open.
[0101] In some embodiments, the door ejection sur-
face 322 is protruded on the linkage gear 300, and thus
distances from a rotation center of the linkage gear 300 to
various locations on the door ejection surface 322 are
different. Since the distances from the rotation center 438
of the linkage gear 300 to various locations on the door
ejection surface 322 are different, during a rotation of the
linkage gear 300, the door ejection surface 322 abuts
against and holds the door ejection member 520 to move
in a direction approaching the door body 13, to make the
door ejection member gradually eject the door body 13
open.
[0102] In some embodiments, the door ejection sur-
face 322 is gradually extended in a direction away from
the rotation center 438 of the linkage gear 300. It can be
understood that the door ejection surface 322 is inclined,
and when the door body 13 is closed on the box body 12,
the door ejection member 520 is disposed in the limit
groove 320 and located at a jointing portion of the door
ejection surface 322 and the peripheral surface of the
linkage gear 300, and is closest to the rotation center 438
of the linkage gear 300. Since the door ejection surface
322 is protruded and inclined in a direction away from the
rotation center 320 of the linkage gear 300, when the
linkage gear 300 is driven by a driving structure to rotate,
the door ejection surface 322 will abut against and hold
the door ejection member 520 to move in a direction
approaching the door body 13, to make the door ejection
member 520 gradually extend out of the box body 12, to
eject the door body 13 open.
[0103] It is easily understood that an angle by which the
door member 520 can open the door body 13 is related to
a distance between the door ejection surface 322 and the
rotation center 438 of the linkage gear 300. For the
convenience of description, a point on the door ejection
surface 322 which is farthest from the rotation center 438
of the linkage gear 300 is defined as the connection point
326. If the distancebetween the connection point 326 and
the rotation center 438 of the linkage gear 300 is farther,
an extending length of the door ejection member 520 is
longer, and the angle by which the door body 13 to be
opened is larger.
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[0104] In some embodiments, the door ejection mem-
ber 520 can eject the door body 13 open by an angle of 3
degrees to 5 degrees. The angle can be flexibly set
according to an angle required to break through a
door-opening resistance force of the door body 13.
[0105] In some embodiments, during a process in
which the door body 13 is ejected open through the door
ejection surface 322, the door body 13 may have been
ejected open through a middle portion of the door ejection
surface 322, and thus the door body 13 can be opened by
a smaller angle to facilitate the door rotation mechanism
400 to continue opening the door body 13 during a
continuous rotation of the linkage gear 300.
[0106] As shown in FIGs. 18 and 24, in some embodi-
ments, the peripheral surface of the linkage gear 300
further comprises an avoidance surface 324. The avoid-
ance surface 324 is connected to the door ejection sur-
face 322. After the door ejection member is disengaged
from abutting and holding with the door ejection surface
322, the elastic reset member 510 can follow the avoid-
ance surface 324 and be reset.
[0107] In a direction of forward rotation of the linkage
gear 300, the door ejection surface 322 is disposed in
front of the avoidance surface 324, that is, in a process of
rotation of the linkage gear 300, the door ejection surface
322 first contacts the door ejection member 520, to eject
and abut against the door ejection member 520 to move
in a direction approaching the door body 13. After the
door ejection member 520 is disengaged from ejecting
and abutting with the door ejection surface 322, the door
ejection member 520 contacts the avoidance surface
324, to enable the door ejection member 520 to move
in a direction away from the door body 13. Thus, the door
ejection member 520 after ejecting the door body 13
open, can be retracted onto the box body 12 to facilitate
subsequent door closing.
[0108] It is easily understood that if the linkage gear
300 is not provided with the avoidance surface 324 there-
on, after the door ejection member 520 ejects the door
body 13 open, the door ejection member 520 always
extends out of the door body 13. When the door body
13 needs to be closed, the door ejection member 520 is
located outside the box body 12 and will interfere with the
door body 13, and thus the door body 13 can not be
closed. Therefore, a main purpose of providing the avoid-
ance surface 324 is to provide the door ejection member
520 with a space to be retracted onto the box body 12
after the door ejection member 520 ejects the door body
13 open. Thus, the door ejection member 520 can be
retracted onto the box body 12 after the door ejection
member 520 ejects the door body 13 open, to avoid the
door body 13 from being unable to be retracted.
[0109] After the door ejection surface 322 ejects and
abuts against the door ejection member to an outside of
the box body 12 and when the avoidance surface 324 is
rotated to a rear of the door ejection member 520, the
door ejection member 520 cannot automatically return to
an original position and cannot automatically follow the

avoidance surface 324 to be retracted onto the box body
12. An elastic member 510 may be disposed on the base
900 and the door ejection member 520. The door ejection
member 520 can be retracted onto the box body 12
through a restoring force of the elastic member 510.
[0110] As shown in FIGs. 18 and 23, that is, in a
process of the door ejection surface 322 ejecting and
abutting against the door ejection member 520, the elas-
tic member 510 is gradually deformed. When the con-
nection point 326 contacts the door ejection member 520,
a deformation of the elastic member 510 reaches the
maximum. In a process of the driving structure driving the
linkage gear 300 to continue to be rotated, the door
ejection member 520 is disengaged from abutting and
holding with the door ejection surface 322. After the
disengagement, the avoidance surface 324 provides a
space for the door ejection member to be retracted onto
the box body 12. The door ejection member 520, under
an action of the restoring force of the elastic member 510,
moves in the direction away from the door body 13, to
enable the entire door ejection member 520 to be re-
tracted onto the box body 12, to facilitate a closing of the
door body 13.
[0111] In some embodiments, the elastic member 510
may be a spring or a torsion spring, either one of which
may be selected.
[0112] In a condition that the elastic member 510 is a
spring, an end of the spring is connected to the door
ejection member 520, and another end of the spring may
be fixed on the base 900 or may be fixed on the connect-
ing shaft 2611 of the linkage gear 300. In some embodi-
ments, a rotating shaft is fixedly connected to the base
900. That is to say, an end of the spring away from the
door ejection member is required to be connected to a
fixed structure.
[0113] If the elastic reset member 510 is a spring, the
spring is gradually stretched during the process of the
door ejection surface 322 ejecting and abutting against
the door ejection member. The spring reaches a max-
imum stretched amount when the connection point 326
contacts the door ejection member 520. In a process of
the driving structure driving the linkage gear 300 to con-
tinue to rotate, the door ejection member 520 is disen-
gaged from abutting and holding with the door ejection
surface 322. After the disengagement, the avoidance
surface 324 provides a space for the door ejection mem-
ber 520 to be retracted onto the box body 12. The door
ejection member 520, under an action of the restoring
force of the spring, moves in the direction away from the
door body 13, to enable the entire door ejection member
520 to be retracted onto the box body 12, to facilitate a
closing of the door body 13.
[0114] If the spring is a torsion spring, a middle portion
of the torsion spring and a first end of the torsion spring
are disposed on the base 900, and a second end of the
torsion spring is connected to the door ejection member
520. In some embodiments, the middle portion of the
torsion spring is connected to the first end and the second
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end respectively. When the door ejection member 520
ejects the door body 13 open, the door ejection member
needs to overcome a torsion force of the torsion spring.
[0115] If the elastic member 510 is a torsion spring and
in a condition that the door ejection member is ejected
and abutted against by the door ejection surface 322 to
move in a direction approaching the door body 13, the
torsion spring is twisted. After the door ejection member
520 is disengaged from abutting and holding with the
door ejection surface 322, the door ejection member 520,
under the action of the restoring force of the torsion
spring, can follow the avoidance surface 324 to move
in the direction away from the door body 13, to enable the
door ejection member 520 to be reset to avoid an inter-
ference of the door ejection member 520 and the door
body 13, and to facilitate a door closing.
[0116] In some embodiments, the door ejection sur-
face 322 and the avoidance surface 324 are connected at
the connection point 326. A distance between the con-
nection point 326 and the rotation center 438 of the
linkage gear 300 is greater than a distance from any
point on the avoidance surface 324 and the door ejection
surface to the rotation center 438 of the linkage gear 300.
[0117] In some embodiments, the door ejection sur-
face 322 and the avoidance surface 324 are connected to
each other. A point where the door ejection surface 322
and the avoidance surface 324 are connected can be
defined as the connection point 326. The connection
point 326 is a point on the door ejection surface 312
and the avoidance surface 324 that is farthest from the
rotation center 438 of the linkage gear 300. In a condition
that the connection point 326 ejects and abuts against the
door ejection member 520, the door ejection member 520
ejects the door body 13 to open by a maximum angle.
When the avoidance surface 324 is rotated to a rear of the
door ejection member 520, the avoidance surface 314
provides the door ejection member 520 with a space for
moving away from the door body 13, to enable the door
ejection member 520 to be retracted onto the box body
12, to be convenient for subsequent door closing.
[0118] It is easily understood that, in a process of the
door ejection surface 322 ejecting and abutting against
the door ejection member 520, the door body 13 is
gradually opened. It is not that the door body 13 is opened
by the door ejection member only at a time when the
connection point 326 is in contact with the door ejection
member 520. In a process of the door ejection surface
322 rotating with the linkage gear 300, it is possible that
when one of points on the door ejection surface 322
ejects and abuts against the door ejection member, the
door ejection member 520 ejects the door body 13 open.
It is only when the connection point 326 ejects and abuts
against the door ejection member 520, the door body 13
in a door ejection stage reaches the maximum opening.
[0119] A speed of ejecting door of the door ejection
member 520 is related to a rotation speed of the linkage
gear 300 which is driven by the driving structure. The
faster the linkage gear 300 is rotated, the faster the door

ejection member 520 ejects the door body 13 open. If the
rotation speed of the linkage gear 300 is slower, the
speed at which the door ejection member 520 ejects
the door body 13 open will be slower.
[0120] In some embodiments, the avoidance surface
324 and the door ejection surface 322 may be cambered
surfaces or inclined planes.
[0121] It should be noted that, in some embodiments,
an end of the door rotation mechanism 400 is connected
to the linkage gear 300, and another end of the door
rotation mechanism 400 is connected to the door body
13. The door ejection member 520 and the door rotation
mechanism 400 can be driven by a same driving structure
and linkage gear 300 to realize functions of door ejection
and door opening. The door ejection member 520 first
ejects the door body 13 open by a smaller angle, and the
door rotation mechanism 400 then further opens the door
body 13.
[0122] As shown in FIG. 15, in some embodiment, a
mounting groove 912 is disposed on the base 900. The
door ejection member 520 is movably disposed in a
mounting groove 912. The mounting groove 912 is in a
shape of an elongated strip. Since the door ejection
member 520 is disposed in the mounting groove 912,
the door ejection member 520 can move along an ex-
tending direction of the mounting groove 912, to enable
the door ejection member 520 to move closer to or away
from the door body 13.
[0123] The extending direction of the mounting groove
912 may be from the linkage gear 300 to the door body 13.
In order to reduce a loss of a door ejection force when the
door ejection member 520 is ejecting the door, the mount-
ing groove 912 may be perpendicular to the door body 13
when the door body 13 is closed.
[0124] In some embodiments, the door ejection sur-
face 322 and the linkage gear 300 are integrally formed.
The door ejection surface 322 and the linkage gear 300
are integrally formed, it is equivalent to the linkage gear
300 directly interacting with the door ejection member
520, to be capable of reducing the number of other
components and reducing structures of the door opening
and closing device 11 to decrease an occupied space.
[0125] The linkage gear 300 is driven by the driving
structure to rotate. The rotation of the linkage gear 300
can be converted into a movement of the door ejection
member 520 by providing the door ejection surface 322.
A door ejection can be implemented by providing the
linkage gear 300 before a door opening, and thus an
application range of the linkage gear 300 is increased, a
driving structure for the door ejection member 520 is
reduced. Thus, structures of the door opening and clos-
ing device 11 are decreased and the occupied space is
reduced.
[0126] In conclusion, the door opening and closing
device 11 is provided according to some embodiments
of the invention. In order to improve a sealing effect
between the door body 13 and the box body 12 when
the door body 13 is closed on the box body 12, the door
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body 13 is usually pressed onto the box body 12 with a
relatively large pressure, or the door body 13 is adsorbed
onto the box body 12 through an adsorption structure.
There is a larger adsorption force between the door body
13 and the box body 12, and thus a larger acting force is
required for the door body 13 to be disengaged from the
box body 12 when the door body 13 is opened. A door
ejection surface 322 is disposed on the linkage gear 300.
In a condition that the linkage gear 300 is rotated, the door
ejection surface 322 can push the door ejection member
to move relative to the box body 12, to eject the door body
13 open. The door ejection surface 322 disposed on the
linkage gear 300 directly acts on the door ejection mem-
ber 520 to directly eject the door body 13 open. That is,
the linkage gear 300 can be driven by a driving structure
to rotate, to make the door ejection member 520 eject the
door body 13 open. Thus, the number of components of
the entire door opening and closing device can be re-
duced, and an integration of the entire door opening and
closing device can be improved.
[0127] As shown in FIGs. 16, 25, 26 and 27, in some
embodiments, the door ejection mechanism 500 may
also be configured as a door ejection portion 350 which
is disposed on and protruded from the linkage gear 300.
In a condition that the linkage gear 300 rotates, the door
ejection portion 350 extends out of the base 900 to
directly break through door-opening resistance forces
such as an adsorption force of the door body 13 and
the like to eject the door body 13 open. Thus, the door
rotation mechanism 400 is facilitated to rotate the door
body 13, to reduce a door-opening difficulty to a certain
extent.
[0128] It is worth explaining that the door ejection por-
tion 350 ejects the door body 13 open indicates that when
the door body 13 encloses the box body 12, that is, in a
condition that the door body 13 is adsorbed on the box
body 12, the door ejection portion 350 rotates with the
linkage gear 300. During a rotation of the door ejection
portion 350, the door ejection portion 350 gradually acts
on the door body 13, to cause the door body 13 and the
box body 12 to be disengaged from an adsorption, to
eject the door body 13 open.
[0129] In some embodiments, the door ejection portion
350 has a door ejection point 351. In a condition that the
driving mechanism drives the linkage gear 300 to rotate,
the door ejection point 351 abuts against and holds the
door body 13 to eject the door body 13 open.
[0130] During the driving mechanism drives the link-
age gear 300 to rotate, the door ejection portion 350
gradually contacts the door body 13. In a condition that
the driving mechanism continues to drive the linkage
gear 300 to rotate, the door ejection portion 350 extends
out of the box body 12, to cause the door ejection point
351 to eject the door body 13 open.
[0131] In some embodiments, the door ejection point
351 is a point on the door ejection portion 350 that is
farthest from a rotation center of the linkage gear 300.
During the driving mechanism drives the linkage gear

300 to rotate, the door ejection portion 350 rotates with
the linkage gear 300. The door ejection point 351 can
eject the door body 13 to a farthest location where the
door ejection portion 350 can eject and abut against the
door body 13.
[0132] In some embodiments, the door ejection portion
350 has an appearance surface 352, and the door ejec-
tion point 351 is disposed at an end of the appearance
surface 352.
[0133] The appearance surface 352 may be a plane.
The door ejection point 351 is disposed at an end of the
appearance surface 352. During the driving mechanism
drives the linkage gear 300 to rotate, a portion of the
appearance surface 352 rotates onto the box body 12,
and another portion of the appearance surface 352 ro-
tates outside the box body 12. The portion of the appear-
ance surface 352 outside the box body 12 gradually
ejects and abuts against the door body 13 until the door
ejection point 351 abuts against and holds the door body
13 and ejects the door body 13 open.
[0134] It is easily understood that, as the appearance
surface 352 rotates with the linkage gear 300, the portion
of the appearance surface 352 extending outside the box
body 12 gradually abuts against and holds the door body
13. During a rotation of the appearance surface 352, the
portion of the exterior surface 352 extending out of the
box body 12 becomes more and more, to increase an
abutting-holding force with the door body 13, to enable
the door body 13 to overcome the adsorption force be-
tween the door body 13 and the box body 12, to eject the
door body 13 open.
[0135] When the door body 13 is closed, the exterior
surface 352 is flush with an opening of the box body 12.
During the driving mechanism drives the driving mechan-
ism 300 to rotate, the door ejection point 351 can quickly
rotate out of the box body 12, to enable the door ejection
point 351 to quickly eject the door body 13 open.
[0136] In some embodiments, in a condition that the
door body 13 is closed, the exterior surface 352 is flush
with an opening of the box body 12, to ensure an aesthetic
appearance when the door opening and closing device
11 is not activated.
[0137] When the door body 13 is rotated to a position
with a preset opening, the linkage gear 300 will no longer
drive the door rotation mechanism 400 to act, and a
driving force will be stopped from applying to the linkage
gear 300 to keep a rotating position of the door body 13,
that is, a driving relationship between the door body 13
and the upstream driving mechanism is broken off, to
avoid an interference with manual operation of the door
body 13, and thus to facilitate a manual operation of the
door body 13. However, a center of gravity of the door
body is caused to be shifted due to items stored on the
door body 13 of an electrical apparatus such as a refrig-
erator, or a tilted placement of the refrigerator, which can
result in an autonomous deflection of the door body 13,
and thus the door body 13 cannot maintain an opening.
Thus, it is inconvenient to use and even causes a safety
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risk of collision to an operator.
[0138] As shown in FIGs. 1, 2, 22, 23 and 24, in some
embodiments, in order to solve a problem that the door
body 13 cannot maintain an opening when the door
opening and closing device is shut down, a limit groove
320 may be formed on the linkage gear 300, and a
suspension mechanism 600 may be disposed on the
base 900. When the linkage gear 300 is rotated to a
position where the limit groove 320 is opposite to the
suspension mechanism 600, the suspension mechanism
600 moves relative to the base 900 and then ejects and
abuts against the limit groove 320, to lock the linkage
gear 300 on the base 900, to prevent the door rotation
mechanism 400 from rotating the door body 13, to
achieve a suspension of the door body 13 and maintain
a position with preset opening.
[0139] That is, with multiple functions of the limit groove
320 of the suspension mechanism, it can not only realize
a suspension, braking and limiting, but also utilize shape
characteristics of the limit groove 320 as a functional
portion for ejecting and pushing the door ejection mem-
ber 520 to simplify a structure of the linkage gear 300.
Optionally, an independent limit groove 320 may also be
provided, and the embodiment of the invention is not
limited thereto.
[0140] That is to say, the limit groove 320 is rotated with
the linkage gear 300. The suspension mechanism 600
can move relative to the base 900, and can change a
movement state of the suspension mechanism 600 in
response to position changes of a rotating of the linkage
gear 300. Thus, when the limit groove 320 is rotated to a
position where the limit groove 320 matches and is
opposite to the suspension device 600, the suspension
device 600 can eject and abut against, and clamp the limit
groove 320, to lock the linkage gear 300 and limit a
rotation of the linkage gear 300, and thus the door rotation
mechanism 400 can be braked to prevent the door body
13 from deflecting, to keep the door body 13 to be
suspended at a preset position.
[0141] It is worth mentioning that a state of ejecting and
abutting against for locking of the suspension mechan-
ism 600 and the limit groove 320 is a reversible state.
When an external driving force applied to the linkage gear
300 is greater than a braking force between the suspen-
sion mechanism 600 and the limit groove 320, the linkage
gear 300 is enabled to break through an action of ejecting
and abutting against for limiting, and thus the linkage gear
300 goes on to be rotated and to be released from a
braking state, to be capable of driving the door rotation
mechanism 400 to rotate the door body 13 to be closed, or
further expanding an opening of the door body 13.
[0142] As shown in FIGs. 17, 18, 19, 20 and 21, the
suspension mechanism 600 may comprise a suspension
member 610 and an ejection-push member 620. The
suspension member 610 is movably disposed on the
base 900, and continuously ejects and abuts against
the linkage gear 300, and can match, eject and abut
against, and clamp the limit groove 320. When the link-

age gear 300 makes the limit groove 320 in a state
opposite to the suspension member 610, the suspension
member 610 can move toward the linkage gear 300 and
eject and abut against the limit groove 320, to lock the
linkage gear 300 on the base 900 to achieve a braking of
the linkage gear 300. The ejection-push member 620, as
a driving element of the suspension member 610, con-
tinuously provides a pushing and ejecting force to the
suspension member, to push and eject the suspension
member 610 toward the linkage gear 300, to be capable
of pushing and ejecting the suspension member 610 into
the limit groove 320 to eject and abut against the linkage
gear 300 for braking.
[0143] It should be noted that, the suspension member
610, under an action of continuous pushing and ejecting
force, always maintains a state of abutting against the
linkage gear 300. During a rotation of the linkage gear
300, the suspension member 610 slides on the linkage
gear 300. Only in a condition that the linkage gear 300 is
rotated to a state in which the limit groove 320 is opposite
to the suspension mechanism 600, the suspension mem-
ber 610 moves and ejects and abuts into the limit groove
320 under the action of the pushing and ejecting force, to
brake the linkage gear 300. The continuous pushing and
ejecting force enables the suspension member 610 to
track a position of rotating of the linkage gear 300 and
respond to an in-place state of the limit groove 320 in a
timely manner. That is, after the limit groove 320 and the
suspension mechanism 600 are in corresponding posi-
tions, the suspension member 610 immediately ejects
and abuts against and clamps the limit groove 320. An
ejected-abutting portion 611 may be disposed on the
suspension member 610 for contacting, ejecting and
abutting against the limit groove 320, and may be ejected
and abutted into an interior of the limit groove 320 to
implement contacting, ejecting and abutting for braking.
[0144] As shown in FIG. 18, in some embodiments, the
limit groove 320 may be configured as a groove located
on a peripheral surface of the linkage gear 300. Accord-
ingly, the ejected-abutting portion 611 of the suspension
member 610 may be configured as a protruding portion
that matches a groove shape of the groove and ensures
that the ejected-abutting portion 611 can be snapped and
embedded into the groove and disengaged from the
groove, to facilitate a smooth clamping for braking of
the ejected-abutting portion 611 and a releasing from
braking of the ejected-abutting portion 611.
[0145] It is worth noting that a notch of the groove may
be provided with a jointing surface for smoothly jointing to
a peripheral surface of the linkage gear 300, to facilitate
the ejected-abutting portion 611 to slide smoothly into the
groove relative to the peripheral surface of the linkage
gear 300 and be smoothly disengaged from the groove,
and thus the braking and a releasing from braking can be
both achieved smoothly and stably.
[0146] In some embodiments, a groove shape of the
groove may be configured to be C-shaped or V-shaped,
and accordingly, the ejected-abutting portion 611 may
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also be configured to be an embeddable arc-shaped or
spire-shaped structure.
[0147] In order to facilitate the ejected-abutting portion
611 to be smoothly disengaged from the groove, a certain
gap may be left between the ejected-abutting portion 611
and the groove, that is, when the ejected-abutting portion
611 is snapped and embedded in the groove, a portion of
the ejected-abutting portion 611 is ejected and abutted
against an inner wall of the groove, and a gap is formed
between another portion of the ejected-abutting portion
611 and a groove wall of the groove. Therefore, under a
premise of ensuring a clamping of the ejected-abutting
portion 611 and the groove, the ejected-abutting portion
611, when subjected to a force slightly greater than the
pushing and ejecting force, can also be smoothly disen-
gaged from the groove.
[0148] As shown in FIGs. 17 and 21, in some embodi-
ments, it is considered that a stability of the pushing and
ejecting force and a stability of acting effect of the pushing
and ejecting force have a positive effect on a braking
performance of the ejected-abutting portion 611. A push-
ejection limit slot 612 may be formed on the suspension
member 610, and the ejection-push member 620 may be
disposed in the push-ejection limit slot 612, to maintain a
relatively stable connection state between the ejection-
push member 620 and the suspension member 610.
Thus an amplitude of relative swing between the ejec-
tion-push member 620 and the suspension member 610
can be reduced to a certain extent, to maintain stabilities
of a direction of subjected force, a movement direction of
the ejected-abutting portion 611, and a contact area
between the ejected-abutting portion 611 and the limit
groove 320, to ensure a braking effect. The ejection-push
member 620 may also be directly connected to the eject-
ing-pushing portion 611 to concentrate an action point of
the pushing and ejecting force on the ejecting-pushing
portion 611, to reduce a risk of directional deviation of the
pushing and ejecting force and an unstable ejecting-
abutting effect due to changes in postures of the suspen-
sion member 610 itself.
[0149] It is worth noting that specifications of sizes of
the push-ejection limit slot 612 and the ejection-push
member 620 may be designed to match one another.
The width of the push-ejection limit slot 612 may be
slightly larger than a width of the ejection-push member
620, to reduce a space for relative swing to maintain a
stability of direction of the pushing and ejecting force.
[0150] In some embodiments, a push-ejection limit slot
612 may be configured as a blind hole along a direction of
the pushing and ejecting force and capable of accom-
modating the ejection-push member 620. A bottom of the
push-ejection limit slot 612 is disposed on the ejecting-
pushing portion 611 to form a limit along a circumferential
direction for the ejection-push member 620, to limit a
swing amplitude in the circumferential direction, reduce a
risk of the suspension member 610 bouncing up under
force, and ensure a stability of position and posture of
ejection and push.

[0151] In some embodiments, an ejected-abutting por-
tion 611 is disposed at an end of the suspension member
610 for contacting, ejecting and abutting against the limit
groove 320. A connecting portion may also be disposed
at another end of the suspension member 610 for con-
necting the ejection-push member 620. Thus, a molding
and processing of the suspension member can be facili-
tated and a flow of processing can be simplified.
[0152] In some embodiments, the ejection-push mem-
ber 610 may be configured as an elastic member, and
thus a continuous and successive pushing and ejecting
force is applied through an elastic deformation of the
elastic member, to ensure that the suspension member
610 responds to the position changes of the rotating of
the linkage gear 300 with a simple structure and high time
efficiency, and can be quickly ejected and abutted into the
limit groove 320 when the limit groove 320 is in place. At
the same time, a stability of the elastic deformation of the
elastic member enables the pushing and ejecting force
applied to the suspension member 610 to maintain a
stable state. On the one hand, a stability of a suspended
state can be maintained, and on the other hand, the
linkage gear 300 can also be enabled to be rotated to
release a braking state under an action of a relatively
stable and controllable driving force, to achievea stability,
a reliability of a suspension function and a performance
for smooth implementation of the suspension function of
the door opening and closing device.
[0153] It is considered that a deformation of the elastic
member can be divided into a compressed deformation
and a stretched deformation. The elastic member should
be assembled in a way that can maintain a relatively
stable and linear deformation state of the elastic member.
[0154] When the elastic member in a compressed
state provides an elastic pushing and ejecting force,
the suspension member 610 may be disposed between
the elastic member and a peripheral surface of the link-
age gear 300. The elastic member is compressed and
disposed between the base 900 and the suspension
member 610, and a reset direction of deformation of
the elastic member is kept consistent with a direction
of the pushing and ejecting force, to convert an elastic
pushing force of the elastic member into a stable elastic
pushing and ejecting force to output.
[0155] When the elastic member in a stretched state
provides an elastic pushing and ejecting force, the elastic
member can be stretched and disposed between the
base 900 and the suspension member 610, and the reset
direction of deformation of the elastic member is kept
consistent with a direction of the pushing and ejecting
force, to convert an elastic pulling force of the elastic
member into a stable elastic pushing and ejecting force to
output.
[0156] In some embodiments, the elastic member may
be a spring and may be configured as a compression
spring or a tension spring, to provide a stable pushing and
ejecting force through a compressed deformation or a
stretched deformation. The compression spring may be
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compressed between the suspension member and the
base, or the tension spring may be stretched and con-
nected between the suspension member and the base.
[0157] As shown in FIGs. 20 and 21, a first end of the
compression spring can be ejected and abutted against
the ejecting-pushing portion 611. A boss portion 909 with
a height substantially equal to that of the compression
spring is disposed on the base 900. A second end of the
spring can be ejected and abutted against the boss
portion 909 to keep the compression spring in a straight
posture in an axial direction thereof, to form a stable and
reliable pushing and ejecting force.
[0158] In some embodiments, the first end of the ten-
sion spring may be fixed on a body of the ejection-push
member 610, or directly fixed on the ejecting-pushing
portion 611, and the second end of the tension spring may
be fixed on the boss portion 909 that is disposed on the
base 900. The tension spring should be kept flush with a
plate surface of the base 900 and in a straight posture as
much as possible to form a stable and reliable push-
ejection force.
[0159] In some embodiments, a support groove 908
may be further disposed below the boss portion 909 to
limit and support the above springs, to ensure a stability
of ejecting and abutting position of the springs and avoid
shaking.
[0160] In some embodiments, the elastic member may
also be an elastic member such as a torsion spring, a leaf
spring, etc., as long as a direction of elastic force of the
elastic member is roughly consistent with a moving direc-
tion of the suspension member 610, which will not be
repeated here.
[0161] In some embodiments, in order to maintain a
stability of moving direction of the suspension member
610 and limit an excessive swing and vibration of the
suspension member, a suspension limit slide groove 906
may be disposed on the base 900, and the suspension
member may be disposed in the suspension limit slide
groove 906. The stability of the moving direction of the
suspension member 610 is maintained by a guiding and
restraining effect of side walls of the suspension limit slide
groove 906, to ensure a reliability of braking perfor-
mance.
[0162] As shown in FIG. 20, in some embodiments, the
suspension limit slide groove 906 may be configured as
two opposite limit bosses 907. The limit bosses 907 may
have a certain length in the moving direction of the
suspension member 610, as long as the length can
ensure that a limit for the suspension member 610 within
a sliding stroke can be achieved. An upper limit structure
may also be connected to a top of the two limit bosses 907
to limit the suspension member 610 from disengaging
from the base to a certain extent. A corresponding upper
limit structure may also be disposed on an upper cover of
the base 900. The upper limit structure is opposite to the
suspension limit slide groove 906 to achieve a purpose of
upper limit. Thus, the suspension member 610 can al-
ways move in a stable direction to ensure a reliability of

braking performance.
[0163] In some embodiments, in order to maintain the
stability of the moving direction of the suspension mem-
ber 610 and limit an unstable swinging of the suspension
member 610, the suspension member 610 may be con-
figured as rod-shaped, and the ejected-abutting portion
611 is disposed at an end of the suspension member 610
which is close to the linkage gear 300, that is, the sus-
pension member 610 may be configured as a structural
member with long strip shape having a certain length to
cooperate with the suspension limit slide groove 906 to
implement a stable sliding. A length characteristic of the
long strip structural member and a radial limit effect of the
suspension limit groove 906 on the long strip structural
member can be utilized to reduce a swing amplitude to a
certain extent. The longer a length in a direction of the
pushing and ejecting force of the suspension limit slide
groove 906 and a length of the rod-shaped suspension
member 610 are, the better a performance of limiting the
swing amplitude is, and the more stable the moving
direction of the suspension member 610 is.
[0164] It is worth noting that, in a condition that the door
body 13 is closed, an end of the door ejection member
520 is located in the limit groove 320, and the suspension
mechanism 600 is abutted against and held on a periph-
eral surface of the linkage gear 300. In a condition that the
linkage gear 300 is rotated, the linkage gear 300 pushes,
through the door ejection surface 322, the door ejection
member 520 to move relative to the base 900 to push the
door body 13, and then drives the door rotation mechan-
ism 400 to continue to rotate the door body 13. An end of
the suspension mechanism 600 slides along the periph-
eral surface of the linkage gear 300, and thus when the
suspension mechanism 600 slides into the limit groove
320, the suspension mechanism 600 is abutted against
and held in the limit groove 320 to provide an acting force
to brake the rotation of the linkage gear 300.
[0165] As shown in FIGs. 28, 29, 30 and 33, in some
embodiments, in order to solve a problem that the door
body 13 cannot maintain an opening when the door
opening and closing device is shut down, a suspension
structure 630 may be disposed on the linkage gear 300,
and a limit mechanism 640 may be disposed on the base
900. In a condition that the linkage gear 300 rotates, the
limit mechanism 630 rotates with the linkage gear 300,
and thus when the linkage gear 300 rotates to a preset
door opening position, the suspension structure 630 can
engage with the limit mechanism 640 to lock the linkage
gear 300 on the base 900, and thus the door rotation
mechanism 400 is prevented from rotating the door body
13, to achieve a suspension of the door body 13 and
maintain the door body 13 at a current position.
[0166] In some embodiments, the limit mechanism 630
may be disposed with a connecting portion 631 and a
suspension portion 632. The suspension portion 632 is
connected to the linkage gear 300 through the connect-
ing portion 631, and thus the suspension portion 632 can
rotate with the linkage gear 300.

5

10

15

20

25

30

35

40

45

50

55



19

35 EP 4 582 660 A1 36

[0167] The suspension portion 632 serves as a func-
tional portion that engages with the limit mechanism 640,
and has a shape that can match that of the limit mechan-
ism 640, and thus the suspension portion 632 and the
limit mechanism 640, in a condition that they are in
corresponding positions, can be smoothly engaged
and form a certain degree of resistance force for disen-
gagement, that is, a braking force for the linkage gear
300, to lock the linkage gear 300 on the base 900.
[0168] It is worth mentioning that an engagement state
between the suspension portion 632 and the limit me-
chanism 640 is a reversible state. When an external
driving force applied to the linkage gear 300 is greater
than the braking force between the suspension portion
632 and the limit mechanism 640, the linkage gear 300
transmits the external driving force to the connecting
portion 631 to force the suspension portion 632 to be
disengaged from the limit mechanism 640, and the link-
age gear 300 continues to rotate. The linkage gear 300 is
released from a braking state, and can drive the door
rotation mechanism 400 to rotate the door body 13 to be
closed, or can further expand an opening of the door body
13.
[0169] As shown in FIGs.29, 30, 31, 32 and 33, in some
embodiments, the limit mechanism 640 may be config-
ured as a limit portion 642 located on the base 900, for
contacting and limiting the suspension portion 632 to
form a certain resistance for movement, to brake the
linkage gear 300. Furthermore, a retaining groove 643
may be formed on the limit portion 642. The suspension
portion 632, when rotating to a position where the retain-
ing groove 643 is located, can be naturally engaged in the
retaining groove 643, to limit a disengagement of sus-
pension portion 632 and form a braking force by accom-
modating or partially accommodating the suspension
portion 632.
[0170] In some embodiments, in order to form a stable
braking force for the linkage gear 300, the suspension
portion 632 may be configured as an independent snap-
ping-embedding member. A shape of the snapping-em-
bedding member is configured to match a groove shape
of the retaining groove 643. When the snapping-embed-
ding member rotates to the position where the retaining
groove 643 is located, a larger engagement contact sur-
face can be formed. Thus, a friction resistance for dis-
engagement can be improved to a certain extent, to form
a relatively stable braking force, to be convenient for
matching the driving force of the linkage gear 300 well.
Thus, a smooth and stable control mode of driving and
braking of the linkage gear 300 is formed. A stability and
reliability of operating of the door opening and closing
device are ensured.
[0171] In some embodiments, the snapping-embed-
ding member may be configured as an elastically deform-
able member. When the snapping-embedding member is
engaged in a groove body of the retaining groove 643, a
certain elastic contact pressure is formed to enhance the
braking force. In particular, when the snapping-embed-

ding member is disengaged from the retaining groove
643, a further deformation is required to disengage from a
notch of the retaining groove 643, to form a stable and
reliable braking force.
[0172] It is worth mentioning that since the snapping-
embedding member rotates with the linkage gear 300, a
moving trajectory of the snapping-embedding member is
arc-shaped. The retaining groove 643 may be disposed
on the arc-shaped trajectory of the snapping-embedding
member and biased to a side where a center of the
linkage gear 300 is located. Therefore, when the snap-
ping-embedding member rotates to the position where
the retaining groove 643 is located, a certain deformation
of the snapping-embedding member is required before
the snapping-embedding member can be snapped and
embedded into the retaining groove 643. Correspond-
ingly, a certain deformation of the snapping-embedding
member is required before the snapping-embedding
member can be disengaged from the retaining groove
643, to facilitate a forming of a stable braking force.
[0173] In some embodiments, the snapping-embed-
ding member may be configured as a hollow cylindrical
member. A groove shape of the retaining groove 643 may
also be configured as a structure that matches a cylind-
rical peripheral surface of the hollow cylindrical member,
and thus a deformation direction of the hollow cylindrical
member is mainly a radial direction of the hollow cylind-
rical member. A deformation area is a peripheral area in a
length direction of the hollow cylindrical member. Thus, a
regionalized stable deformation can be achieved and a
stable braking force can be ensured.
[0174] In some embodiments, the hollow cylindrical
member may be a rubber member or members made
of other materials that have a stable performance of
elastic deformation. A specific elastic coefficient can be
comprehensively configured as matching with arrange-
ment positions of the retaining groove 543 and the sus-
pension member 610 to ensure smooth operations of
engagement and releasing engagement, and thus re-
duce a vibration and swing amplitude.
[0175] In some embodiments, the snapping-embed-
ding member may be integrally formed with the connect-
ing portion 631, to facilitate a processing of components
and improving assembly efficiency. The connecting por-
tion 631 may be fixed on the linkage gear 300 through a
fixed connection mechanism, or may be integrally formed
on the linkage gear 300.
[0176] In other embodiments, the snapping-embed-
ding member may also be connected to the connecting
portion 631 through a fixed connection structure, to easily
implement a disassembling, assembling and replace-
ment. Accordingly, the connecting portion 631 may be
integrally formed with the linkage gear 300 to facilitate an
overall assembly. The connecting portion 631 may also
be fixed to the linkage gear 300 through a fixed connec-
tion structure to enrich connection ways and facilitate
maintenance and replacement.
[0177] In some embodiments, in order to achieve a
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smooth suspension operation, the limit portion 642 may
further comprise a guide portion 641 that is connected to
a side of the limit portion 642. During the rotation of the
linkage gear, the suspension portion may contact and
move along the guide portion 641. The guide portion 641
can play a role of buffering and guiding to guide the
suspension portion to smoothly engage into the retaining
groove, to avoid the suspension portion from being un-
able to stably engage in the retaining groove due to
inertia.
[0178] In some embodiments, the guide portion 641
may be configured as a guide plane which is tangent to a
peripheral surface of the linkage gear 300. The retaining
groove 643 is disposed at an end of the guide plane, and
thus the suspension portion 632 contacts and moves
along the guide plane, directly falls to be in position,
and snapped and embedded into the retaining groove
643.
[0179] It is worth mentioning that a tangent point of the
guide plane with the arc-shaped trajectory of the suspen-
sion portion 632 may be disposed at a notch of the limit
groove. When the suspension portion 632 just contacts
the guide plane, the suspension portion 632 after forming
a certain contact pressure is immediately engaged into
the limit groove. When the linkage gear 300 is to be
released from the braking state, it is required to break
through this contact pressure to form a stable ejecting
and pushing force, to facilitate the driving mechanism of
the linkage gear 300 to implement a stable controlling
operation of driving.
[0180] In some embodiments, the connecting portion
631 may also be configured as an elastic connecting arm
which is elastically deformable, and thus the suspension
portion 632 can be smoothly and stably engaged into the
limit groove through an elastic deformation of the elastic
connecting arm. The suspension portion 632 can be
disengaged from the limit groove under an action of a
stable pressure force, to achieve smooth operations for
braking and releasing from braking
[0181] In order to ensure a reliability of the suspension
structure 630, a length of the elastic connecting arm
should not be too large to avoid an excessive deforma-
tion. The excessive deformation affects a state of sub-
jected force of the suspension portion, resulting in that the
suspension portion is unable to be stably engaged in the
limit groove, or is easily disengaged from the limit groove,
and thus a braking effect is deteriorated.
[0182] In some embodiments, a reinforcing rib plate
633 may be further disposed between the elastic con-
necting arm and the linkage gear 300 to reinforce a
connection relationship and limit an excessive deforma-
tion of the elastic connecting arm to a certain extent.
[0183] In some embodiments, the connecting portion
631 may be made of a composite material and configured
as a structure with gradually changed hardness and
elasticity, to take into account a stable elastic deforma-
tion, a reliable structural strength and stability of form
together, to ensure a stability of the subjected force and a

braking effect of the suspension portion 632.
[0184] The door opening and closing device according
to the embodiment of the invention realizes an automatic
door opening and closing by driving the door rotation
mechanism to rotate the door body13 through the linkage
gear which can be driven by a driving mechanism. The
linkage gear 300 is rotated forward and reversely to drive
the door rotation mechanism 400 to act to push and pull
the door body 13, to implement a door opening and
closing. A limit groove 320 is disposed on the linkage
gear 300 to match the suspension mechanism 600 dis-
posed on the base 900 to form a functional suspension
structure which serves as a functional structure for brak-
ing the linkage gear 300. The suspension mechanism
600 tracks positions of rotating of the linkage gear 300. In
a condition that the linkage gear 300 is rotated to a preset
suspension position, the suspension mechanism 600 is
abutted against and held in the limit groove 320 to lock the
linkage gear 300 on the base 900 to realize a braking of
the linkage gear, to brake the door rotation mechanism
400 connected to the linkage gear 300. Thus, a suspen-
sion of the door body 13 is realized. An opening stability of
the door body 13 is ensured. Thus it is easy to use while a
door-opening difficulty is reduced. A risk of collision is
reduced. At the same time, the limit groove 320 has the
multiple functions, and a door ejection surface 322 and a
door ejection mechanism 500 are provided, During the
rotation of the linkage gear 300, the door ejection me-
chanism 500 is ejected and pushed to push a movement
of the door body 13, to break through door-opening
resistance forces such as an adsorption force of the door
body 13 and the like. Thus, it is convenient for the door
rotation mechanism 400 to rotate the door body 13 and
reduce the door opening and closing difficulty.
[0185] As shown in FIG. 1 and FIG. 2, in some embodi-
ments, the door rotation mechanism 400 may comprise a
front connecting rod 410 and a rear connecting rod 420
which are in a hinged connection at ends. Another end of
the front connecting rod 410 is rotatably connected to the
door body 13 at a first connection point 432. The front
connecting rod 410 is disposed between a bottom sur-
face of the linkage gear 300 and the base 900. The rear
connecting rod 420 is deflectably disposed in an installa-
tion groove 360 which is formed on a top surface of the
linkage gear 300. Another end of the rear connecting rod
may be in a coaxial-rotation way at the rotation center 438
of the linkage gear 300 to be connected at the base 900,
that is, the rear connecting rod 420 can be rotated with the
linkage gear 300, and thus the front connecting rod 410 is
pushed and pulled under pushes of a first abutting-hold-
ing surface 361 and a second abutting-holding surface
362 oppositely formed on groove walls of the installation
groove 360 to rotate the door body 13, to implement
operations of door opening and closing.
[0186] It is worth mentioning that the front connecting
rod 410 and the rear connecting rod 420 are respectively
disposed on two sides of the linkage gear 300, that is,
reserved spaces at two sides along a thickness direction
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of the linkage gear 300 which is rotatably supported on
the base 900 can be utilized for disposing the front
connecting rod 410 and the rear connecting rod 420
respectively without occupying a space above the link-
age gear 300, to reduce a space requirement of the door
rotation mechanism 400 in a thickness direction to a
certain extent. The rear connecting rod 420 is sunken
and disposed in the installation groove 360, to make an
overall assembly height of the door rotation mechanism
400 and the linkage gear 300 not be excessively higher
than a height of the linkage gear 300, and even be the
same. Overall, a thickness of the door opening and
closing device 11 can be reduced by disposing the front
connecting rod 410 and the rear connecting rod 420 at the
two sides respectively and using the installation groove
360.
[0187] In some embodiments, the front connecting rod
410 and the rear connecting rod 420 can also be dis-
posed in a space below the linkage gear 300 and is
located above the base 900. The installation groove
360 is also disposed on a bottom surface of the linkage
gear 300, to reduce an overall thickness of the door
opening and closing device 11 as a whole.
[0188] As shown in FIG. 1, in some embodiments, the
door rotation mechanism 400, the driving mechanism
100 and the clutch-ejection-push assembly 240 may
be disposed on a same side of a line connecting the
clutch 200 and the linkage gear 300, to improve a com-
pactness of overall structure to a certain extent. Thus, a
width of overall lateral layout can be relatively reduced, to
implement a miniaturization of the door opening and
closing device 11. Thus, the door opening and closing
device 11 has a good installation compatibility, to facilitate
an installation on a refrigerator and reduce an interfer-
ence with the refrigerator and surrounding environment
of the refrigerator.
[0189] In someembodiments, the door body13 and the
box body 12 are rotatably connected at a first connection
point 432. The front connecting rod 410 and the door
body 13 are connected at a second connection point 434.
The rear connecting rod 420 and the front connecting rod
410 are rotatably connected at a third connection point
436. The linkage gear 300 has a rotation center 438. The
second connection point 434 and the third connection
point 433 are respectively located on two sides of a line
connecting the first connection point 432 and the rotation
center 438, and thus points of force application of two
connecting rods are respectively located on two sides of
the above-mentioned line. When deformation due to
force occurs on the two connecting rods, deformation
directions or trends of the two connecting rods will be in
two opposite directions of a rod body, to avoid a deviation
to a same side and maintain a balance at a stable inter-
face. Thus, a stable structure for force application can be
obtained, and an excessive deformation can be pre-
vented from affecting an overall shape stability of the
door opening and closing device.
[0190] In some embodiments, an angle between a first

connecting line which connects the output gear 120 with
the first transmission gear 212 and the second connect-
ing line which connects the second transmission gear
222 with the linkage gear 300 may be controlled to range
from 90 to 120 degrees, and thus the driving mechanism
100, the door rotation mechanism 400 and the clutch-
ejection-push assembly 240 disposed on a same side all
have sufficient installation space.
[0191] The door rotation mechanism 400 may be dis-
posed in an area enclosed by the first connecting line, the
second connecting line and the door body.
[0192] In some embodiments, since the entire front
connecting rod 410 and a portion of the rear connecting
rod 420 rotate in the air and may not directly contact or be
connected to other structures, a corresponding base
structure may not be provided in an area swept by the
entire front connecting rod 410, and thus the front con-
necting rod 410 can be disposed outside an area where
the base 900 is located. On the one hand, a material
consumption of the base 900 is reduced, and on the other
hand, a fixing structure for the base 900 can be kept away
from functional portions, such as a wiring area in an edge
area of an electrical apparatus and the like, to a certain
extent, to achieve a good installation compatibility and
adaptability to an environment.
[0193] In some embodiments, the driver 110 may be
fixed on the base 900, and the output gear 120 may be
disposed above the driver 110 with a certain installation
height, and thus the first transmission gear 212 and the
output gear 120 may be disposed side by side at a same
height. Accordingly, the second transmission gear 222
and the linkage gear 300 are disposed side by side at a
same height. The second transmission gear 222 is lo-
cated below the first transmission gear 212, to make full
use of a thickness space and the width space as a whole
for an arrangement and coordination, and thus an overall
thickness and width are at a relatively low level, to be
convenient for a miniaturization of the door opening and
closing device.
[0194] As shown in FIG. 1, in some embodiments, in
order to accurately control a rotation stroke of the linkage
gear 300, an angle acquisition unit 800 may be disposed
on the linkage gear 300 to detect a rotation angle of the
linkage gear 300 as a parameter of feedback control for a
field controller to control actions of the driving mechanism
100 and the clutch 200. Usually, an angle detection
sensor or the like may be used and directly assembled
on the linkage gear 300. Optionally, other types of angle
sensors can also be used, and will not be listed here.
[0195] An electrical apparatus is also provided accord-
ing to an embodiment of the invention, comprising a door
body 13, a box body 12 and the above-mentioned door
opening and closing device. In a condition that the clutch
200 establishes a transmission connection state be-
tween the linkage gear 300 and the driving mechanism
100, the driving mechanism 100 can drive the linkage
gear 300 to rotate, to drive the door ejection mechanism
500 to eject the door body 13 open, and then the door
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body 13 is rotated by the door rotation mechanism 400.
[0196] Generally speaking, electrical apparatuses
may be dishwashers, single-door refrigerators, double-
door refrigerators, and the like.
[0197] In addition, the technical solutions in various
embodiments can be combined with one another, but the
combined technical solutions must be based on that they
can be implemented by those skilled in the art. When the
combined technical solutions are contradictory or cannot
be realized, it should be considered that such combined
technical solutions do not exist, and are not within the
protection scope sought for by the invention.
[0198] Although embodiments of the invention have
been shown and described, it will be appreciated by those
skilled in the art that various changes, modifications,
substitutions and alterations may be made to the embo-
diments without departing from the principles and spirit of
the invention, the scope of which is defined by the claims
and equivalents thereof.

Claims

1. A door opening and closing device, comprising:

a driving mechanism (100);
a linkage gear (300) rotatably disposed on a
base (900);
a clutch (200) disposed between the driving
mechanism (100) and the linkage gear (300),
and configured to selectively connect the driving
mechanism (100) and the linkage gear (300) in
transmission;
a door rotation mechanism (400), an end of the
door rotation mechanism (400) is connected to
the linkage gear (300) and an other end of the
door rotation mechanism (400) is connected to
the door body (13); and
a door ejection mechanism (500) connected to
the linkage gear (300) and configured to push
and eject the door body (13);
wherein, in a condition that the clutch (200)
connects the driving mechanism (100) and the
linkage gear (300) in transmission and the driv-
ing mechanism (100) drives the linkage gear
(300) to rotate, the linkage gear (300) drives
the door ejection mechanism (500) to push
the door body (13) to eject the door body (13)
open, and then drives the door rotation mechan-
ism (400) to continue to open the door body (13).

2. The door opening and closing device according to
claim 1, wherein the clutch (200) comprises:

a first transmission assembly (210) connected to
the driving mechanism (100);
a second transmission assembly (220) con-
nected to the linkage gear (300);

a transmission connection assembly (230) con-
nected to the second transmission assembly
(220), and separably connected to the first trans-
mission assembly (210); and
a clutch-ejection-push assembly (240) compris-
ing an ejection-push sleeve (241) connected to
the transmission connection assembly (230)
and a push rod (242) for pushing the ejection-
push sleeve (241), wherein the push rod (242)
pushing the ejection-push sleeve (241), so as to
push the transmission connection assembly
(230) to be separated from or connected to
the first transmission assembly (210).

3. The door opening and closing device according to
claim 2, wherein the transmission connection as-
sembly (230) is movably connected to the second
transmission assembly (220);
the transmission connection assembly (230) com-
prises a connecting end (231) connected to the
second transmission assembly (220) and separably
connected to the first transmission assembly (210),
and an ejection-push end (232) connected to the
ejection-push sleeve (241).

4. The door opening and closing device according to
claim 3, wherein the first transmission assembly
(210) is a first transmission gear (212), the second
transmission assembly (220) being a second trans-
mission gear (222), wherein an engaging groove
(211) is formed on an axial end surface of the first
transmission gear (212) close to the second trans-
mission gear (222), the connecting end (231) being
separably engaged in the engaging groove (211).

5. The door opening and closing device according to
claim 4, wherein an engaging hole (221) is formed on
the second transmission gear (222), the connecting
end (231) being movably embedded in the engaging
hole (221).

6. The door opening and closing device according to
claim 5, wherein the connecting end (231) comprises
at least one connecting arm (2311), the at least one
connecting arm (2311) being movably embedded in
the engaging hole (221); and
the ejection-push end (232) comprises an annular
seat (2321) that is fixedly connected to the connect-
ing arm (2311) and is rotatably connected on the
ejection-push sleeve (241).

7. The door opening and closing device according to
claim 6, wherein the ejection-push sleeve (241)
comprises a push-ejection portion (2411) and a shaft
sleeve portion (2412) connected to the push-ejection
portion (2411), the annular seat (2321) being
sleeved onto the shaft sleeve portion (2412).
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8. The door opening and closing device according to
any one of claims 3 to 7, wherein the clutch (200)
further comprises a separation assembly (250) that
is respectively connected to the transmission con-
nection assembly (230) and the second transmission
assembly (220), so as to provide an action force for
driving the connecting end (231) to be separated
from the first transmission assembly (210).

9. The door opening and closing device according to
claim 7, wherein the separation assembly (250)
comprises an elastic reset member (253), and two
ends of the elastic reset member (253) are respec-
tively connected to the transmission connection as-
sembly (230) and the second transmission assembly
(220), so as to provide an elastic action force for
driving the connecting end (231) to be separated
from the first transmission assembly (210).

10. The door opening and closing device according to
any one of claims 3 to 9, wherein the clutch (200)
further comprises a separation assembly (250) that
is respectively connected to the transmission con-
nection assembly (230) and the base (900), so as to
provide an action force which drives the connecting
end (231) to be separated from the first transmission
assembly (210).

11. The door opening and closing device according to
claim 10, wherein the separation assembly (250)
comprises a first separation member (251) and a
second separation member (252) which maintain
mutual magnetic forces to each other, the first se-
paration member (251) being connected to the trans-
mission connection assembly (230) and the second
separation member (252) being connected to the
base (250), so as to provide a magnetic force which
drives the connecting end (231) to be separated from
the first transmission assembly (210).

12. A door opening and closing device according to any
one of claims 2 to 11, wherein the ejection-push
sleeve (241) ejects and pushes the transmission
connection assembly (230) along a first direction,
a first ejection-push surface (2413) being disposed
on the ejection-push sleeve (241), and a second
ejection-push surface (2421) for contacting the first
ejection-push surface (2413) is disposed on the push
rod (242), wherein an angle between the first direc-
tion and the first ejection-push surface (2413) is an
acute angle.

13. The door opening and closing device according to
claim 12, wherein the clutch-ejection-push assembly
(240) further comprises a linear driver (243), wherein
the linear driver (243) is connected to the push rod
(242), so as to drive the push rod (242) to eject and
push the ejection-push sleeve (241).

14. The door opening and closing device according to
any one of claims 2 to 13, wherein the clutch-ejec-
tion-push assembly (240) further comprises a push-
rod shock-absorbing pad (244) that is disposed be-
tween the push rod (242) and the base (250)

15. The door opening and closing device according to
any one of claims 2 to 14, wherein the clutch-ejec-
tion-push assembly (240) further comprises an anti-
rotation mechanism (930) that is disposed on the
base (250) and is snapped and embedded in the
ejection-push sleeve (241), so as to stop a rotation of
the ejection-push sleeve (241).

16. The door opening and closing device according to
any one of claims 2 to 15, wherein the clutch (200)
further comprises a stop assembly (260) comprising
a connecting member (261) and a stop member
(263), an end of the connecting member (261) being
fixed on the base (250), the first transmission as-
sembly (210) and the second transmission assembly
(220) being disposed on the stop connecting mem-
ber (261), the stop member (263) being fixed to an
other end of the stop connecting member (261) to
block the first transmission assembly (210) and the
second transmission assembly (220).

17. The door opening and closing device according to
claim 16, wherein the connecting member (261)
comprises a connecting shaft (2611), an end of the
connecting shaft (2611) is fixed on the base (900),
wherein the first transmission assembly (210), the
second transmission assembly (220) and the ejec-
tion-push sleeve (241) are sleeved onto the connect-
ing shaft (2611), and wherein the stop member (263)
comprises a baffle (2631), the baffle (2631) being
fixed to an other end of the connecting shaft (2611).

18. The door opening and closing device according to
claim 17, wherein the stop assembly (260) is a bolt,
the connecting shaft (2611) being a thread rod of the
bolt, the baffle (2631) being a bolt head of the bolt.

19. The door opening and closing device according to
any one of claims 1 to 18, wherein a door ejection
portion (350) is disposed on a peripheral surface of
the linkage gear (300), wherein the door ejection
mechanism (500) comprises adoor ejection member
(520) that is movably disposed on the base, wherein
in a condition that the driving mechanism (100)
drives the linkage gear (300) to rotate, the door
ejection portion (350) is rotatable with the linkage
gear (300), pushing the door ejection member (520)
to move relative to the base, so as to make the door
ejection member (520) to eject the door body (13)
open.

20. The door opening and closing device according to
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claim 19, wherein the door ejection portion (350) has
an door ejection surface (322), wherein in a condition
that the door ejection portion (350) rotates with the
linkage gear (300), the door ejection surface (322)
abuts against and holds the door ejection member
(520) to be able to push the door ejection member
(520) to move relative to the base, so as to make the
door ejection member (520) to eject the door body
(13) open.

21. The door opening and closing device according to
claim 20, wherein the door ejection surface (322) is
gradually extended in a direction away from a rota-
tion center (438) of the linkage gear (300).

22. The door opening and closing device according to
claim 20, further comprising an elastic member
(510), wherein the elastic member (510) is con-
nected between the base (900) and the door ejection
member (520), and wherein in a condition that the
door ejection member (520) is disengaged from co-
operating with the door ejection surface (322), the
elastic member (510) is able to drive the door ejec-
tion member (520) to move following an avoidance
surface (324), to reset the door ejection member
(520).

23. The door opening and closing device according to
claim 22, wherein the elastic member (510) is a
spring or a torsion spring.

24. The door opening and closing device according to
claim 22, wherein the door ejection portion (350)
further comprises the avoidance surface (324), the
avoidance surface (324) being connected to the door
ejection surface (322), and wherein after the door
ejection member (520) is disengaged from abutting
and holding with the door ejection surface (322), the
door ejection member (520) is able to follow the
avoidance surface (324) and be reset.

25. The door opening and closing device according to
claim 24, wherein the door ejection surface (322) and
the avoidance surface (324) are connected at a
connection point (326), and wherein a distance be-
tween the connection point (326) and the rotation
center (438) of the linkage gear (300) is greater than
a distance from any point on the avoidance surface
(324) and the door ejection surface (322) to the
rotation center (438) of the linkage gear (300).

26. The door opening and closing device according to
claim 19, further comprising a suspension mechan-
ism (600), the suspension mechanism (600) being
movably disposed on the base (900), a limit groove
(320) being formed on the linkage gear (300), where-
in in a condition that the linkage gear (300) rotates to
a state in which the limit groove (320) is opposite to

the suspension mechanism (600), the suspension
mechanism (600) moves, and ejects into and abuts
against the limit groove (320) to brake the linkage
gear (300).

27. The door opening and closing device according to
claim 26, wherein the suspension mechanism (600)
comprises a suspension member (610) and an ejec-
tion-push member (620);

the ejection-push member (620) is disposed on
the base, and the suspension member (610) is
movably disposed on the base (900), wherein
the suspension member (610) is connected to
the ejection-push member (620), and an
ejected-abutting portion (611) that is disposed
on the suspension member (610) abuts against
the linkage gear (300);
in a condition that the linkage gear (300) is
rotated to a state in which the limit groove
(320) is opposite to the suspension mechanism
(600), the ejection-push member (620) pushes
the suspension member (610) to move, to make
the ejected-abutting portion (611) to be ejected
into and to abut against the limit groove (320).

28. The door opening and closing device according to
claim 27, wherein the ejection-push member (620) is
an elastic member, an end of the elastic member
being connected to the base, an other end of the
elastic member being connected to the suspension
member (610), and the elastic member being elas-
tically compressed or stretched between the base
and the suspension member (610).

29. The door opening and closing device according to
any one of claims 26 to 28, wherein a suspension
limit slide groove (906) is formed on the base (900),
the suspension member (610) being slidably em-
bedded in the suspension limit slide groove (906),
and wherein the elastic member (510) is disposed in
the suspension limit slide groove (906), with an end
ejecting and abutting against the base (900) and an
other end ejecting and abutting against the suspen-
sion member (610).

30. The door opening and closing device according to
claim 29, wherein the door ejection portion (350) is
disposed in the limit groove (320).

31. The door opening and closing device according to
any one of claims 1 to 30, wherein the door rotation
mechanism (400) comprises a front connecting rod
(410) and a rear connecting rod (420) which are in a
hinged connection at ends, an other end of the front
connecting rod (410) being connected to the door
body (13), an other end of the rear connecting rod
(420) being deflectably disposed in an installation
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groove (360) which is formed on the linkage gear
(300), and wherein the linkage gear (300) is driven to
rotate by the driving mechanism (100), so as to drive
the rear connecting rod (420) to push or pull the front
connecting rod (410) to push or pull the door body
(13).

32. The door opening and closing device according to
claim 31, wherein the front connecting rod (410) is
located below a bottom surface of the linkage gear
(300), the rear connecting rod (420) being located in
the installation groove (360) that is located on a top
surface of the linkage gear (300), or wherein the
installation groove (360) is located on the bottom
surface of the linkage gear (300), the front connect-
ing rod (410) and the rear connecting rod (420) being
both located below the bottom surface of the linkage
gear (300).

33. The door opening and closing device according to
claim 32, wherein the door body (13) and the box
body (12) are rotatably connected at a first connec-
tion point (432), the front connecting rod (410) and
the door body (13) are connected at a second con-
nection point (434), and the rear connecting rod
(420) and the front connecting rod (410) are rotatably
connected at a third connection point (436), wherein
the linkage gear (300) having a rotation center (438),
the second connection point (434) and the third
connection point (436) being respectively located
on two sides of a line connecting the first connection
point (432) and the rotation center (438).

34. An electrical apparatus, comprising a door body (13),
a box body (12) and a door opening and closing
device according to any one of claims 1 to 33, where-
in in a condition that a clutch (200) establishes a
transmission connection state between a linkage
gear (300) and a driving mechanism (100), the driv-
ing mechanism (100) is able to drive the linkage gear
(300) to rotate, to drive a door ejection mechanism
(500) to eject the door body (13) open, and then the
door body (13) is rotated by a door rotation mechan-
ism (400).
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