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(57) ABSTRACT

The present invention discloses an automatic door opening
device and a reirigerator having the same. The automatic
door opening device comprises a base, a driving source
member, two mechanical clutch gear sets and two pushing
members, wherein the mechanical clutch gear set comprises
a mechanical master gear, a mechanical slave gear, and a
mechanical clutch member; in an 1nitial state, the mechani-
cal master gear 1s partially meshed with the mechanical
clutch member which 1s separated from the mechanical slave
gear; 1n a door body opening process, the mechanical master
gear drives the mechanical slave gear to be 1n a transmission
state; and after the door body 1s opened, the mechanical
clutch gear set 1s recovered to an 1nitial connection state.

100




Patent Application Publication  Apr. 30, 2020 Sheet 1 of 9 US 2020/0131835 Al

Fig. 2
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Fig.5

Fig. 6
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Fig. 9
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Fig. 13
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AUTOMATIC DOOR OPENING DEVICE AND
REFRIGERATOR HAVING THE SAME

[0001] The present application claims the priority of the
Chinese patent application No. 201611225466.7 filed on
Dec. 27, 2016 and titled “Automatic Door Opening Device
and Relrigerator Having the Same™, which 1s incorporated
herein 1n 1ts entirety by reference.

TECHNICAL FIELD

[0002] The present invention belongs to the technical field
of household appliance manufacturing, and particularly
relates to an automatic door opening device and a refrigera-
tor having the same.

BACKGROUND

[0003] At present, due to relatively larger sizes, middle-
high-grade refrigerators on the market require larger refrig-
erator door bodies, heavier door body load, and higher door
seal suction for the door bodies or drawer-type door bodies.
As a result, more and more users report a problem that the
refrigerator door bodies are diflicult to open. Aiming at this
problem, an electric opening device appears.

[0004] In a process of opening a refrigerator door body by
the existing electric opening device, a screw rod 1s driven by
an electric motor to rotate forward to be meshed with a gear
assembly, thereby enabling a rack pushing rod to drive the
door body to be opened. After the door body 1s opened, the
screw rod 1s driven by the electric motor to rotate backward
to be meshed with the gear assembly, thereby resetting the
rack pushing rod. However, for this existing electric opening
device, noise 1s larger as the gear assembly needs to be
meshed with the screw rod again in the resetting process of
the rack pushing rod.

[0005] Therefore, it 1s necessary to provide an improved
automatic door opening device and a refrigerator having the
same to solve the above problem.

SUMMARY

[0006] An object of the present invention 1s to provide an
automatic door opening device and a refrigerator having the
same.

[0007] In order to achieve the above object, an embodi-
ment of the present invention provides an automatic door
opening device, including: a base, a driving source member
fixed 1n the base, two pushing members which have the same
structure and are configured to push a door body to be
opened, and a transmission body configured to mesh the
driving source member with the two pushing members.

[0008] The pushing member includes: a pushing rod and a
first elastic member connected to the pushing rod and
arranged away from the door body.

[0009] The transmission body includes: two mechanical
clutch gear sets which are meshed with the two pushing
members respectively and have the same structure, wherein
the mechanical clutch gear set includes a mechanical master
gear meshed with the driving source member, a mechanical
slave gear meshed with one of the pushing members, and a
mechanical clutch member configured to selectively connect
the mechanical master gear and the mechanical slave gear.

[0010] In an mitial state, the mechanical master gear 1s
partially engaged with the mechanical clutch member, and 1s

Apr. 30, 2020

partially meshed with the mechanical clutch member; and
the mechanical clutch member 1s separated from the
mechanical slave gear.

[0011] In a door body opening process, the mechanical
master gear of one of the at least two mechanical clutch gear
sets 1s partially engaged with the mechanical clutch member
which 1s meshed with the mechanical slave gear; and the
driving source member drives the mechanical master gear to
drive the mechanical slave gear to be 1n a transmission state,
so that the pushing rod corresponding to the mechanical
slave gear 1s driven to move toward the outside of the base
to open the door body, and an acting force toward a distal
end of the door body 1s applied to the first elastic member.
[0012] After the door body 1s opened, the mechanical
clutch gear set that currently drives the door body to be
opened 1s recovered to an initial connection state; the
mechanical master gear 1s 1n a stationary state; and the first
clastic member applies a tensioning force to the correspond-
ing pushing rod, so that the pushing rod 1s driven to move
toward the inside of the base, and the mechanical slave gear
corresponding to the pushing rod 1s driven to rotate back-
ward.

[0013] As an improvement of the embodiment of the
present invention, the two pushing members are symmetri-
cally close to two opposite side walls of the base, respec-
tively; the two mechanical clutch gear sets are symmetri-
cally arranged between the two pushing members; the
driving source member 1s arranged between the two
mechanical clutch gear sets; and meshing teeth on the two
mechanical clutch gear sets are arranged 1n opposite direc-
tions.

[0014] As a further improvement of the embodiment of the
present invention, the mechanical master gear, the mechani-
cal slave gear and the mechanical clutch member in each
mechanical gear set are arranged coaxially.

[0015] As afurther improvement of the embodiment of the
present invention, the mechanical clutch member includes:
a mechanical clutch portion and a second elastic member
that stretches and shrinks in the axial direction of the
mechanical clutch portion.

[0016] One end of the second elastic member 1s detach-
ably connected to the mechanical clutch portion, and the
other end of the second elastic member 1s movably con-
nected to the mechanical master gear or the base.

[0017] In an mmitial state, the mechanical master gear 1s
partially engaged with the mechanical clutch member, and 1s
partially meshed with the mechanical clutch member; and
the mechanical clutch member 1s separated from the
mechanical slave gear.

[0018] In a door body opening process, the mechanical
master gear 1s partially engaged with the mechanical clutch
member which 1s meshed with the mechanical slave gear;
and the second elastic member applies an acting force
toward the direction of the mechanical master gear to the
mechanical clutch portion.

[0019] Adfter the door body 1s opened, the second elastic
member applies a tensioning force to the mechanical clutch
portion to drive the mechanical clutch portion to move
toward the direction of the mechanical master gear, so that
the 1mtial state 1s recovered.

[0020] As a further improvement of the embodiment of the
present invention, a through hole 1s axially formed in the
mechanical clutch portion, and one end of the second elastic
member 1s engaged 1n the through hole.



US 2020/0131835 Al

[0021] As a further improvement of the embodiment of the
present invention, the mechanical clutch portion includes: an
annularly-cylindrical mechanical clutch portion main body.
[0022] An end surface of the mechanical clutch portion
main body close to the mechanical slave gear 1s arranged as
a first annularly-stepped slope composed of a plurality of
slope-shaped steps.

[0023] A first accommodating groove with a ring-shaped
radial cross section 1s formed in an end surface of the
mechanical clutch portion main body close to the mechani-
cal master gear.

[0024] The bottom wall of the first accommodating groove
1s arranged as a second annularly-stepped slope composed of
a plurality of slope-shaped steps.

[0025] At least two second limiting protrusions are evenly
arranged on an end surface of the mechanical clutch portion
main body close to the mechanical master gear, and are close
to an outer wall side of the mechanical clutch portion main
body.

[0026] A height difference exists between the start and the
end of each slope-shaped step 1n each annularly-stepped
slope 1n the axial direction of the mechanical clutch portion;
and the starts of the all slope-shaped steps are located 1n the
same plane, and the ends of the all slope-shaped steps are
located in the same plane.

[0027] In the first annularly-stepped slope, the all slope-
shaped steps are connected clockwise or counterclockwise.
[0028] In the second annularly-stepped slope, a connect-
ing direction of the all slope-shaped steps 1s opposite to that
of the all slope-shaped steps 1n the first annularly-stepped
slope.

[0029] As a further improvement of the embodiment of the
present invention, the mechanical slave gear includes: a
mechanical slave gear connecting portion, and a mechanical
slave gear meshing portion extending from the mechanical
slave gear connecting portion.

[0030] A plurality of meshing teeth 1s arranged on an outer
wall of the mechanical slave gear meshing portion.

[0031] A second accommodating groove with a ring-
shaped radial cross section 1s formed 1n an end surface of the
mechanical slave gear connecting portion away from the
mechanical slave gear meshing portion.

[0032] The mechanical slave gear connecting portion fur-
ther 1includes: a first supporting rotating shait perpendicu-
larly extending outwards from the center of the second
accommodating groove, and a third annularly-stepped slope
which 1s formed on the bottom wall of the second accom-
modating groove and 1s composed of a plurality of slope-
shaped steps.

[0033] The second elastic member sleeves the supporting
rotating shaft.
[0034] In the door body opening process, the first annu-

larly-stepped slope 1s meshed with the third annularly-
stepped slope to maintain the mechanical clutch member and
the mechanical slave gear in a relatively stationary state.
[0035] As a further improvement of the embodiment of the
present invention, the mechanical master gear has a ring-
shaped diameter cross section; and a plurality of arc-shaped
accommodating holes having the same structure 1s formed 1n
the mechanical master gear at an equal interval, and runs
through the two end surfaces of the mechanical master gear,
so that the mechanical master gear 1s radially divided into an
inner ring stage and an outer ring stage connected to each
other.
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[0036] A plurality of meshing teeth 1s arranged on an outer
wall of an end of the outer ring stage away from the
mechanical slave gear.

[0037] The second limiting protrusion 1s always movably
arranged 1n the corresponding arc-shaped accommodating
hole.

[0038] An end surface of the inner ring stage close to the
mechanical clutch member 1s arranged as a fourth annularly-
stepped slope composed of a plurality of slope-shaped steps.
[0039] In the mmitial state, the second annularly-stepped
slope 1s meshed with the fourth annularly-stepped slope.
[0040] As a further improvement of the embodiment of the
present invention, the transmission body further includes: at
least one set of transmission wheels corresponding to each
mechanical clutch gear set.

[0041] Each set of the transmission wheels 1s simultane-
ously meshed with the corresponding pushing member and
mechanical clutch gear set; and/or

[0042] each set of the transmission wheels 1s simultane-
ously meshed with the corresponding mechanical clutch
gear set and the driving source member.

[0043] In order to achieve one of the above objects,
embodiments of the present invention provide a refrigerator,
including: a refrigerator body having a compartment, a
drawer arranged on the refrigerator body, and a door body
for opening or closing the compartment; and the refrigerator
1s Turther provided with the above-described automatic door
opening device to open the drawer or the door body.
[0044] Compared with the prior art, the present invention
has the following technical effects. In the automatic door
opening device provided by the present invention, the push-
ing member can be automatically recovered to the initial
state through the first elastic member arranged in the push-
ing member after the pushing member drives the door body
to be opened. Further, through the two mechanical clutch
gear sets with the same structure, noise indirectly generated
to the driving source member 1n the resetting process of the
pushing member 1s avoided. Meanwhile, in the automatic
door opening device adopting the above structure, after the
door body 1s opened, there 1s no need to electrically drive the
pushing member to be reset, so that the power consumption
and the component cost of the automatic door opening
device are reduced. Moreover, in the door body opening
process, the two clutch gear sets are driven by the electric
motor to rotate simultaneously to open the two door bodies
at the same time, so that the power consumption and the
component cost of the automatic door opening device are
further reduced. Therelfore, the user experience 1s excellent,
and users can conveniently operate and control the refrig-
erator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG. 1 1s a schematically structural view of an
automatic door opening device without a cover body accord-
ing to a first embodiment of the present invention;

[0046] FIG. 2 1s a schematically structural view of the
automatic door opening device without a box body accord-
ing to the first embodiment of the present invention;
[0047] FIG. 3 1s a schematically structural explosion view
of the automatic door opening device according to the first
embodiment of the present invention;

[0048] FIG. 4 1s a schematically structural view of an
electric clutch device according to the first embodiment of
the present invention;
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[0049] FIG. 5 1s a schematically structural explosion view
of the device shown 1n FIG. 4;

[0050] FIG. 6 1s a schematically structural explosion view
of the device shown 1n FIG. 4 from another direction;
[0051] FIG. 7 1s a schematically structural view of a
mechanical clutch device in an 1nitial state according to a
second embodiment of the present invention;

[0052] FIG. 8 1s a schematically structural view of the
mechanical clutch device 1n a door body opening process
according to the second embodiment of the present inven-
tion;

[0053] FIG. 9 1s a schematically structural explosion view
of the mechanical clutch device according to the second
embodiment of the present invention;

[0054] FIG. 10 1s a schematically structural explosion
view of the device shown in FIG. 9 from another direction;
[0055] FIG. 11 1s a schematically structural view of an
automatic door openming device without a base according to
a third embodiment of the present invention;

[0056] FIG. 12 1s a schematically structural view of an
automatic door opening device without a base according to
a fourth embodiment of the present invention;

[0057] FIG. 13 1s a schematically structural view of an
automatic door opening device without a base according to
a fifth embodiment of the present invention;

[0058] FIG. 14 1s a schematically partial structure view of
a refrigerator using the automatic opening device according
to at least one of the first embodiment and the second
embodiment; and

[0059] FIG. 15 1s a schematically partial structure view of
a refrigerator using the automatic opening device according
to at least one of the third embodiment, the fourth embodi-
ment and the fifth embodiment.

DETAILED DESCRIPTION

[0060] The present invention will be described 1n detail
below with reference to all embodiments shown in the
accompanying drawings. However, these embodiments are
not intended to limit the present invention, and changes of
structures, methods or functions, made by ordinary person
skilled 1n the art 1n accordance with these embodiments are
all included within the protection scope of the present
invention.

[0061] FIGS. 1 to 3 show a preferred embodiment of an
automatic door opening device 100 provided by the present
invention. The automatic door opening device 100 can be
applied to any equipment that needs to be opened electri-
cally, such as a refrigerator, and 1s mounted at the rear of a
door body or a door body of a drawer of the equipment, so
that the door body or the door body of the drawer of the
equipment 1s opened 1n a pushing manner.

[0062] The automatic door opening device 100 includes a
base, a driving source member 2 fixed 1n the base, a pushing
member 4 partially movably arranged in the base and
configured to push the door body to be opened, and a
transmission body arranged between the driving source
member 2 and the pushing member 4. It should be noted that
in the specific embodiments of the present invention, the
automatic door opening device 100 further includes a con-
trol panel 5 configured to receive a door body opening
signal, and thus to control the automatic door opening device
to operate, which will be described 1n detail below.

[0063] The transmission body includes: two portions,
namely a first portion and a second portion which are
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selectively connected to each other. The first portion 1s
connected to the driving source member 2, and the second
portion 1s connected to the pushing member 4. When the
door body openming signal 1s received, the first portion and
the second portion of the transmission body are connected to
be 1n a transmission state; and the driving source member 2
drives the transmission body to move, so that the pushing
member 4 1s driven to move toward a direction of the door
body to open the door body. After the door body 1s opened,
the first portion and the second portion of the transmission
body are disengaged from the transmission state; the first
portion maintains a stationary state; and the pushing member
4 moves toward a direction away from the door body, and
drives the second portion of the transmission body to move.

[0064] The base 1s a rectangular box-like structure, includ-
ing: a box body 11 and a cover body 12 which are fastened
together, as well as an accommodating cavity (not shown)
formed between the box body 11 and the cover body 12. The
box body 11 includes a bottom wall (not shown) facing the
cover body 12 and peripheral walls respectively extending
from the periphery of the bottom wall toward the cover body
12. The peripheral walls include a front wall (not shown) and
a rear wall opposite to each other, and two side walls (not
shown) opposite to each other. An opening 111 allowing the
pushing member 4 to extend out 1s formed 1n the front wall.

[0065] Inapreferred embodiment of the present invention,
the opening 111 1s close to any one of the side walls of the
box body 11, so that the inner space of the base can be used
reasonably. An end of each of the two side walls close to the
rear wall of the box body 11 further extends outwards to
allow a screw fixing hole (not shown) to be formed therein;
and penetrating holes corresponding to the screw fixing
holes are formed 1n the cover body 12, so that the box body
11 and the cover body 12 are fixed together through screws
(not shown) penetrating through the penetrating holes and
the screw fixing holes; and meanwhile, the automatic open-
ing device 100 of the present invention 1s fixed to corre-
sponding equipment.

[0066] An elongated guiding groove 112 extending lon-
gitudinally protrudes from a position of the bottom wall of
the box body 11 close to one of the two side walls. One end
of the guiding groove 112 corresponds to the opening 111.
An electric motor fixing groove 113 1s formed at a position
of the bottom wall close to the rear wall of the box body 11.
A first rotating shait 114, a second rotating shaft 115 and a
third rotating shaft 116 are arranged at the same side of the
guiding groove 112 whose axle centers can form a triangle
after being connected. The first rotating shaft 114 1s close to
the electric motor fixing groove 113; and the third rotating
shaft 116 1s close to the elongated guiding groove 112. An
electric motor fixing block 117 1s further arranged on the
bottom wall of the box body 11, and cooperates with the
electric motor fixing groove 113 to limit the position of the
driving source member 2. A bracket 118 1s further arranged
at a position, close to the rear wall, of the bottom wall of the
box body 11, and cooperates with the guiding groove 112 to
limit the position of the pushing member 4.

[0067] In the present embodiment, the driving source
member 2 includes an electric motor 21 fixedly arranged in
the electric motor fixing groove 113 of the base, and a worm
22 erected on the electric motor fixing block 117 and
arranged at the output end of the electric motor 21. When the
clectric motor 21 1s 1n operation, the worm 22 1s meshed
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with the transmission body, so that the transmission body 1s
driven by the worm 22, thereby driving the pushing member
4 to open the door body.

[0068] In the present embodiment, the pushing member 4
includes: a pushing rod 41 movably arranged 1n the elon-
gated guiding groove 112 and close to the opening 111, and
a first elastic member 42 whose one end 1s connected to the
pushing rod 41 and the other end 1s close to the end of the
clongated gmiding groove 112 away from the opening 111. A
linear rack 1s arranged at a side of the pushing rod 41 close
to the transmission body, so as to be meshed with the
transmission body 4. One end of the first elastic member 42
1s fixed to the bracket 118. Of course, in other embodiments
of the present invention, the other end of the first elastic
member 42 may also be fixedly connected into the elongated
guiding groove 112, and details will not be repeated herein.

[0069] When the door body opening signal 1s received, the
pushing rod 41 drives the first elastic member 42 to move
toward the outside of the base to open the door body; and the
first elastic member 42 applies an acting force toward the
inside of the base to the pushing rod 41. After the door body
1s opened, the first elastic member 42 applies a tensioning
force to the pushing rod 41 to drive the pushing rod to move
toward the inside of the base.

[0070] As shown in FIGS. 3 to 6, 1n the first embodiment
of the present invention, the transmission body includes: an
electric clutch gear set 31 movably sleeving the first rotating
shaft 114; the electric clutch gear set 31 includes: an electric
master gear 311 meshed with the driving source member 2,
an electric slave gear 312 meshed with the pushing member
4, and an electric clutch member 313 configured to selec-
tively connect the electric master gear 311 and the electric
slave gear 312.

[0071] When the door body opening signal 1s received, the
driving source member 2 and the electric clutch member 313
are simultaneously powered on, and the electric master gear
311 and the electric slave gear 312 are detachably fixedly
connected through the electric clutch member 313. The
driving source member 2 drives the electric master gear 311
to drive the electric slave gear 312 to be 1n a transmission
state, so that the pushing rod 41 1s driven to move toward the
outside the base to open the door body; and an acting force
toward the inside of the base 1s applied to the first elastic
member 42.

[0072] Adfter the door body 1s opened, the driving source
member 2 and the electric clutch member 313 are powered
ofl simultaneously, and the electric master gear 311 and the
electric slave gear 312 are disengaged from the transmission
state through the electric clutch member 313. At this time,
the electric master gear 311 1s 1n a stationary state, and the
first elastic member 42 applies a tensioning force to the
pushing rod 41 to enable the pushing rod 41 to move toward
the 1nside of the base and drive the electric slave gear 312
to rotate backward. Thus, in the backward rotating process
of the electric slave gear 312, the electric master gear 311
maintains the stationary state, so that noise caused by

meshing between the electric master gear 311 and the worm
22 1s avoided.

[0073] In a specific embodiment of the present invention,
the electric clutch member 313 includes: an electric clutch
3131 and an electric clutch plate 3132 which are abutted
against each other. The electric clutch 3131 1s detachably
connected to the electric slave gear 312; and the electric
clutch plate 3132 1s detachably connected to the electric
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master gear 311. When the door body opening signal 1s
rece1ved, the electric clutch member 313 1s powered on; and
the electric clutch 3131 and the electric clutch plate 3132
attract each other to enable the electric master gear 311 and
the electric slave gear 312 to be detachably fixedly con-
nected. After the door body 1s opened, the electric clutch
member 313 1s powered ofl; and the electric clutch 3131 and
the electric clutch plate 3132 are separated from each other
to enable the electric master gear 311 and the electric slave
gear 312 to be disengaged from the transmission state.
Further, 1n the process of driving the pushing rod 41 back
into the base under the recovering force of the first elastic
member 42, 1t 1s ensured that the electric slave gear 312
rotates, while the electric master gear 311 1s stationary. Thus,

the noise caused by meshing between the electric master
gear 311 and the worm 22 1s avoided.

[0074] Preterably, the electric clutch 3131 1s annularly-
cylindrical; and at least one stopping piece 31311 extending
toward a central axis direction of the electric clutch 3131 1s
arranged on the mner wall surface of the annularly-cylin-
drical electric clutch 3131. Preferably, at least one connect-
ing hook 31321 1s arranged at one side of the electric clutch
plate 3132 close to the electric master gear 311; and at least
one limiting groove 31322 1s formed 1n the outer wall of the
electric clutch plate 3132. In a specific embodiment of the
present invention, the number of connecting hooks 31321 1s
three, wherein centers of the connecting hooks form an
equilateral triangle after being connected by lines; and the
number of the limiting grooves 31322 1s an even number,
and the limiting grooves 31322 are equally spaced on the
outer wall of the electric clutch plate 3132.

[0075] Inapreferred embodiment of the present invention,
the electric slave gear 312, the electric master gear 311 and
the electric clutch member 313 are coaxially arranged. A
meshing radius of the electric master gear 311 1s greater than
that of the electric slave gear 312; and the number of
meshing teeth of the electric master gear 311 i1s greater than
that of meshing teeth of the electric slave gear 312. Thus,
input power of the driving source member 2 1s reduced, and
the power consumption and the component cost of the
automatic door opening device are reduced.

[0076] The electric slave gear 312 includes: an electric
slave gear meshing portion 3121, and an electric slave gear
connecting portion extending from the electric slave gear
meshing portion 3121. A plurality of meshing teeth 1s
arranged on the outer wall of the electric slave gear meshing
portion 3121. The electric slave gear connecting portion
includes: a first connecting portion 3122 extending from the
electric slave gear meshing portion, and a second connecting
portion 3123 extending from the first connecting portion
3122. The electric slave gear meshing portion 3121, the first
connecting portion 3122 and the second connecting portion
3123 are coaxially arranged. A radial diameter of the first
connecting portion 3122 1s greater than that of the second
connecting portion 3123. Thus, the positions of the electric
master gear 311 and the electric clutch member 313 can be
fixed conveniently.

[0077] The electric slave gear meshing portion 3121 1is
meshed with the pushing rod 41; the electric master gear 311
1s partially fit with and sleeves the first connecting portion
3122; the electric clutch plate 3132 1s fit with and sleeves an
end of the first connecting portion 3122 away from the
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electric slave gear meshing portion 3121; and the electric
clutch 3131 1s fit with and sleeves the second connecting
portion 3123.

[0078] In apreferred embodiment of the present invention,
a first positioning groove 31231 1s formed in an end of the
second connecting portion 3123 away from the electric slave
gear meshing portion 3121. The electric clutch gear set 31
turther includes a stopping ring 314. The stopping ring 314
1s arranged 1n the first positioning groove 31231; one end
surface of the stopping ring 314 1s abutted against an end
surface of the electric clutch 3131; and an outer diameter of
the stopping ring 314 1s larger than that of the second
connecting portion 3122, so that the axial positions of the
electric master gear 311 and the electric clutch member 313
relative to the electric slave gear 312 are fixed.

[0079] In apreferred embodiment of the present invention,
a stopping groove 31232 1s further formed in the second
connecting portion 3123; and the stopping groove 31232 and
the stopping piece 31311 are fit with each other, so as to fix
the radial position of the electric clutch member 313 relative
to the electric slave gear 312.

[0080] In an embodiment of the present invention, the
electric master gear 311 includes: an electric master gear
meshing portion 3111 meshed with the driving source mem-
ber 2, wherein a diameter cross section of the inner wall of
the electric master gear meshing portion 3111 is circular; an
electric master gear connecting portion 3112, wherein a
portion of the electric master gear connecting portion 3112
1s fixed to the inner wall of the electric master gear meshing
portion 3111 1n a fit mnserting manner, and a portion of the
electric master gear connecting portion 3112 protrudes out-
side the electric master gear meshing portion 3111. A
plurality of meshing teeth 1s formed on the outer wall of the
electric master gear meshing portion 3111, and the electric
master gear connecting portion 3112 1s an annular cylinder
that 1s fit with and sleeves the first connecting portion 3122.

[0081] A plurality of connecting clamping grooves 31121
1s formed 1n the end surface of the electric master gear
connecting portion 3112 inserted into the electric master
gear meshing portion 3111, and 1s close to an inner side wall
of the electric master gear connecting portion 3112. The
number of the connecting clamping grooves 31121 is the
same as that of the connecting hooks 31321; and the
connecting clamping grooves 31121 and the connecting
hooks 31312 are 1n fit connection with each other to detach-
ably fix the electric clutch plate 3132 to the electric master
gear 311.

[0082] A plurality of limiting protrusions 31122 1s further
arranged on the end surface of the electric master gear
connecting portion 3112 inserted into the electric master
gear meshing portion 3111, and 1s close to an outer side wall
of the electric master gear connecting portion 3112. The
number of the limiting protrusions 31122 1s the same as that
of the limiting grooves 31322; and the limiting protrusions
31122 and the limiting grooves 31322 are fit with each other
to fix a radial position of the electric clutch plate 3132
relative to the electric master gear 311.

[0083] In other preferred embodiments of the present
invention, the transmission body further includes: at least
one set of transmission wheels which are simultaneously
meshed with the pushing member 4 and the clutch gear set
3, and/or which are simultaneously meshed with the clutch
gear set 3 and the driving source member 2.
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[0084] The transmission wheel may adopt various struc-
tures. Each set of transmission wheels may include a plu-
rality of slave transmission wheels. In a specific example of
the present invention, each set of the transmission wheels
includes two slave transmission wheels; one of the two slave
transmission wheels 1s meshed with the pushing member 4,
and the other slave transmission wheel 1s meshed with the
clutch gear set 3; and/or one of the two slave transmission
wheels 1s meshed with the driving source member 2, and the
other slave transmission wheel 1s meshed with the clutch
gear set 3. The two slave gear sets may be arranged coaxially
or eccentrically. The number of meshing teeth of the two
slave gears may be the same or different. The sizes of the two
slave gears may be the same or different. In addition, the
outer shape of the two slave gears may be circular or
special-shaped. Details will not be repeated herein.

[0085] Ina specific example of the present invention, there
are two sets of transmission wheels, namely a first trans-
mission wheel set 33 and a second transmission wheel set 34
which sleeve the second rotating shaift 115 and the third
rotating shaft 116, respectively. The first transmission wheel
set 33 1ncludes a first slave transmission wheel and a second
slave transmission wheel arranged coaxially. The second
transmission wheel set 34 includes a third slave transmission
wheel and a fourth slave transmission wheel arranged coaxi-
ally. The electric slave gear 312 1s meshed with the first slave
transmission wheel; the second slave transmission wheel 1s
meshed with the third slave transmission wheel; and the
fourth slave transmission wheel 1s meshed with the pushing
rod 41. The number of meshing teeth of the first slave
transmission wheel 1s greater than that of meshing teeth of
the second slave transmission wheel; and the number of
meshing teeth of the third slave transmission wheel 1s
greater than that of meshing teeth of the fourth slave
transmission wheel. Thus, input power of the driving source
member 2 1s reduced, and the power consumption and the
component cost of the automatic door opening device are
reduced.

[0086] In the automatic door opening device provided by
the first embodiment of the present invention, the pushing
member can be automatically recovered to the initial state
through the first elastic member arranged in the pushing
member after the pushing member drives the door body to
be opened. Further, through the electric clutch gear set, noise
indirectly generated to the driving source member in the
resetting process of the pushing member 1s avoided. Mean-
while, 1n the automatic door opening device adopting the
above structure, after the door body 1s opened, there 1s no
need to electrically drive the pushing member to be reset, so
that the power consumption and the component cost of the
automatic door opening device are reduced.

[0087] As shown i FIGS. 7 to 10, an automatic door
opening device according to a second embodiment of the
present invention 1s similar to the automatic door opening
device according to the first embodiment except that the
clectric clutch gear set 31 1n the above transmission body 1s
arranged as the mechanical clutch gear set 32 which mov-
ably sleeves the first rotating shaft 114.

[0088] The mechanical clutch gear set 32 includes a
mechanical master gear 321 meshed with the driving source
member 2, a mechanical slave gear 322 meshed with the
pushing member 4, and a mechanical clutch member 323
configured to selectively connect the mechanical master gear
321 and the mechanical slave gear 322.
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[0089] When the door body opening signal 1s received, the
driving source member 2 1s powered on, and the mechanical
master gear 321 and the mechanical slave gear 322 are
detachably fixedly connected through the mechanical clutch
member 323. The drniving source member 2 drives the
mechanical master gear 321 to drive the mechanical slave
gear 322 to be 1n a transmission state, so that the pushing rod
41 1s driven to move toward a door body direction to open
the door body; and an acting force toward a distal end of the
door body 1s applied to the first elastic member 42.

[0090] Adfter the door body 1s opened, the driving source
member 2 1s powered off, and the mechanical master gear
321 and the mechanical slave gear 322 are disengaged from
the transmission state through the mechanical clutch mem-
ber 323. At this time, the mechanical master gear 321 1s in
a stationary state, and the first elastic member 42 applies a
tensioning force to the pushing rod 41 to enable the pushing
rod 41 to move toward a distal end direction of the door body
and drive the mechanical slave gear 322 to rotate backwards.
Thus, 1n the backward rotating process of the mechanical
slave gear 322, the mechanical master gear 321 maintains
the stationary state, so that noise caused by meshing between
the mechanical master gear 321 and the worm 22 1s avoided.

[0091] In a specific embodiment of the present invention,
the mechanical master gear 321, the mechanical slave gear
322 and the mechanical clutch member 323 are coaxially
arranged.

[0092] The mechanical clutch member 323 includes: a
mechanical clutch portion 3231 and a second elastic member
3232 that stretches and shrinks 1n the axial direction of the
mechanical clutch portion 3231. One end of the second
clastic member 3232 1s detachably connected to the
mechanical clutch portion 3231, and the other end of the
second elastic member 3232 1s movably connected to the
mechanical master gear 321 or the base. In an 1nitial state,
the mechanical master gear 321 1s partially engaged with the
mechanical clutch member 323, and 1s partially meshed with
the mechanical clutch member 323; and the mechanical
clutch member 323 1s separated from the mechanical slave
gear 322. In the door body opening process, the mechanical
master gear 321 1s partially engaged with the mechanical
clutch member 323 which 1s meshed with the mechanical
slave gear 322; the second elastic member 3232 applies an
acting force toward the direction of the mechanical master
gear 321 to the mechanical clutch portion 3231. After the
door body i1s opened, the second elastic member 3232
applies a tensioning force to the mechanical clutch portion
3231 to drive the mechanical clutch portion 3231 to move
toward the direction of the mechanical master gear 321, so
that the 1nitial state 1s recovered.

[0093] Preterably, the mechanical clutch portion 3231
includes: an annularly-cylindrical mechanical clutch portion
main body. An end surface of the mechanical clutch portion
main body close to the mechanical slave gear 322 1s
arranged as a first annularly-stepped slope 32311 composed
of a plurality of slope-shaped steps with the same structure.
A first accommodating groove (not shown) with a ring-
shaped radial cross section 1s formed 1n an end surface of the
mechanical clutch portion main body close to the mechani-
cal master gear 321. The bottom wall of the first accommo-
dating groove 1s arranged as a second annularly-stepped
slope 32312 composed of a plurality of slope-shaped steps.
A height difference exists between the start and the end of
cach slope-shaped step 1n each annularly-stepped slope 1n
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the axial direction of the mechanical clutch portion 3231;
and the starts of the all slope-shaped steps are located 1n the
same plane, and the ends of the all slope-shaped steps are
located 1n the same plane. According to a specific embodi-
ment of the present invention, in the first annularly-stepped
slope 32311, the all slope-shaped steps are connected clock-
wise or counterclockwise; and the connecting direction of
the all slope-shaped steps 1n the second annularly-stepped
slope 32312 1s opposite to that of the all slope-shaped steps
in the first annularly-stepped slope 32311.

[0094] At least two second limiting protrusions 32313 are
evenly arranged on an end surface of the mechanical clutch
portion main body 321 close to the mechanical master gear,
and are close to an outer wall side of the mechanical clutch
portion main body. Preferably, a through hole 32314 1s
axially formed 1n the mechanical clutch portion 3231, and
one end of the second elastic member 3232 1s engaged 1n the

through hole 32314.

[0095] In a specific embodiment of the present invention,
the number of the first annularly-stepped slope(s) 32311 and
the number of the second annularly-stepped slope(s) 32312
may be the same or different. There are at least two slope-
shaped steps 1n each of the first annularly-stepped slope
32311 and the second annularly-stepped slope 32312. In this
example, the number of the slope-shaped steps in the first
annularly-stepped slope 32311 1s the same as that of the
slope-shaped steps 1n the second annularly-stepped slope
32312, and 1s four; and a centering angle of each slope-
shaped step 1s 90°.

[0096] Preferably, a centering angle of a segmental arc
between two adjacent second limiting protrusions 32313 1s
smaller than or equal to that of each slope-shaped step 1n the
second annularly-stepped slope 32312. In a specific embodi-
ment of the present invention, the number of the second
limiting protrusions 32313 is three, and the centering angle
of the segmental arc between the two adjacent second
limiting protrusions 32313 is equal to that of each slope-
shaped step in the second annularly-stepped slope 32312,
and 1s 90°.

[0097] The mechanical slave gear 322 includes: a
mechanical slave gear connecting portion 3222, and a
mechanical slave gear meshing portion 3221 extending from
the mechanical slave gear connecting portion 3222. A plu-
rality of meshing teeth 1s arranged on the outer wall of the
mechanical slave gear meshing portion 3221. The number of
meshing teeth of the mechanical master gear 321 1s greater
than that of the meshing teeth of the mechanical slave gear
322. Thus, mput power of the driving source member 2 is
reduced, and the power consumption and the component
cost of the automatic door opening device are reduced.

[0098] A second accommodating groove (not shown) with
a ring-shaped radial cross section 1s formed 1n an end surface
of the mechanical slave gear connecting portion 3222 away
from the mechanical slave gear meshing portion 3221. The
mechanical slave gear connecting portion 3222 includes: a
first supporting rotating shait 32221 perpendicularly extend-
ing outwards from a center of the second accommodating
groove, and a third annularly-stepped slope 32222 which 1s
formed on the bottom wall of the first accommodating
groove and 1s composed of a plurality of slope-shaped steps.
The second elastic member 3232 sleeves the first supporting
rotating shaft 32221. In the door body opening process, the
first annularly-stepped slope 32311 1s meshed with the third
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annularly-stepped slope 32222 to maintain the mechanical
clutch member 323 and the mechanical slave gear 322 1n a
relatively stationary state.

[0099] The mechanical slave gear connecting portion
3222 further includes: a second supporting rotating shaft
32223 extending from the first supporting rotating shaft
32221 toward the direction of the mechanical master gear
321; and the second supporting rotating shaft 32223 and the
first rotating shatt 114 cooperate with each other to provide
a rotating shait for the mechanical clutch gear set 32. In the
present embodiment, the second supporting rotating shaft
32223 1s mserted 1nto the first rotating shait 114, and details
will not be repeated herein.

[0100] The mechanical master gear 321 has a ring-shaped
diameter cross section; and a plurality of arc-shaped accom-
modating holes having the same structure 1s formed 1n the
mechanical master gear 321 at equal intervals, and runs
through the two end surfaces of the mechanical master gear
321, so that the mechanical master gear 321 1s radially
divided into an 1nner ring stage 3212 and an outer ring stage
3211 connected to each other. A plurality of meshing teeth
1s arranged on an outer wall of an end of the outer ring stage
3211 away from the mechanical slave gear 322. The second
limiting protrusion 32313 1s always movably arranged 1n the
corresponding arc-shaped accommodating hole 3213. More-
over, 1n an 1nitial rotating process of the mechanical master
gear 321, the mechanical master gear 321 moves circum-
terentially relative to the arc-shaped accommodating hole
3213, and meanwhile, moves axially along the arc-shaped
accommodating hole 3213. The working process of the
mechanical master gear 321 will be described 1n detail
below.

[0101] An end surface of the inner ring stage 3212 close
to the mechanical clutch member 323 1s arranged as a fourth
annularly-stepped slope 32121 composed of a plurality of
slope-shaped steps. In the 1nitial state, the second annularly-
stepped slope 32312 1s meshed with the fourth annularly-
stepped slope 32121.

[0102] A ring-shaped joint portion 3214 extends from an
end surface of the mnner ring stage 3212 away from the
mechanical clutch member 323, and 1s close to the inner wall
surface side of the mner ring stage 3212. Similarly, the joint
portion 3214 and the first rotating shaft 114 cooperate with
cach other to provide a rotating shaft for the mechanical
clutch gear set 32. In the present embodiment, the first
rotating shaft 114 1s inserted into the ring-shaped joint
portion 3214, and details will not be repeated herein.

[0103] In a specific embodiment of the present invention,
the fourth annularly-stepped slope(s) 32121 and the second
annularly-stepped slope(s) 32312 have the same number, but
opposite connection directions. Thus, 1n the 1mitial state, the
fourth annularly-stepped slope 32121 1s meshed with the
second annularly-stepped slope 32312 all the time. In this
specific example, a centering angle of each slope-shaped
step 1n the fourth annularly-stepped slope 32121 1s also 90°.

[0104] Preterably, the number of the arc-shaped accom-
modating holes 3213 1s the same as that of the second
limiting protrusions 32313. In a specific embodiment of the
present mvention, the number of the arc-shaped accommo-
dating holes 3213 1s three; and a centering angle of each
arc-shaped accommodating hole 3213 1s equal to the sum of
a centering angle of any second limiting protrusion 32313
and a centering angle of any slope-shaped step in the second
annularly-stepped slope 32312.
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[0105] In a specific embodiment of the present invention,
in the 1mitial state, the mechanical master gear 321 1s meshed
with the mechanical clutch member 323; the second annu-
larly-stepped slope 32312 1s meshed with the fourth annu-
larly-stepped slope 32121; the second limiting protrusion
32313 1s abutted against one side wall of the corresponding
arc-shaped accommodating hole 3213; and the mechanical
clutch member 323 1s separated from the mechanical slave
gear 322.

[0106] When the door body opening signal 1s received, the
driving source member 2 1s powered on to drive the
mechanical master gear 321 to rotate. Before the master gear
321 is first rotated to 90°, since the second annularly-stepped
slope 32312 and the fourth annularly-stepped slope 32121
cach are composed of slope-shaped steps having the axial
height difference and are opposite 1n arrangement direction,
in a process that the mechanical master gear 321 1s rotating
by 90°, the mechanical clutch portion 3231 1n the mechani-
cal clutch member 323 1s uniformly pushed i1n the axial
direction thereof to translate toward the direction of the
mechanical slave gear 322. Thus the first annularly-stepped
slope 32311 of the mechanical clutch member 323 and the
third annularly-stepped slope 32222 of the mechanical slave
gear 322 are gradually meshed with each other. Meanwhile,
the second elastic member 3232 applies an acting force
toward the direction of the mechanical master gear 321 to
the mechanical clutch portion 3231. When the master gear
321 1s first rotated to 90°, the second limiting projection
32313 1s abutted against the other side wall of the corre-
sponding arc-shaped accommodating hole 3213; and the first
annularly-stepped slope 32311 of the mechanical clutch
member 323 and the third annularly-stepped slope 32222 of
the mechanical slave gear 322 are fully meshed with each
other. After the master gear 321 1s first rotated to 90°, the
mechanical slave gear 322 and the mechanical master gear
321 are 1n a transmission state through the mechanical clutch
portion 323, so that the pushing rod 41 is driven to move
toward the direction of the door body to open the door body,
and an acting force toward the distal end of the door body
1s applied to the first elastic member 42. After the door body
1s opened, the driving source member 2 1s powered ofl, and
the first elastic member 42 applies a tensioning force to the
pushing rod 41, so that the pushing rod 41 1s driven to move
toward the 1nside of the base, and the mechanical slave gear
322 is driven to rotate backward. When the mechanical slave
gear 322 rotates backward, the mechanical clutch member
323 1s driven to rotate backward at a constant speed. Under
the tensioning force of the second elastic member 3232, the
second annularly-stepped slope 32312 1s gradually meshed
with the fourth annularly-stepped slope 32121; and when the
mechanical slave gear 322 1s first rotated to 90°, the
mechanical clutch gear set 32 1s recovered to the initial
connection state.

[0107] In the automatic door opening device provided by
the second embodiment of the present invention, the pushing
member can be automatically recovered to the initial state
through the first elastic member arranged in the pushing
member after the pushing member drives the door body to
be opened. Further, through the mechanical clutch gear set,
noise 1ndirectly generated to the driving source member in
the resetting process ol the pushing member 1s avoided.
Meanwhile, in the automatic door opening device adopting
the above structure, after the door body 1s opened, there 1s
no need to electrically drive the pushing member to be reset,
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so that the power consumption and the component cost of
the automatic door opening device are reduced.

[0108] As shown in FIG. 11, an automatic door opening
device according to a third embodiment of the present
invention 1s configured to simultaneously open two door
bodies. Therefore, there are two above-described pushing
members 4 with respect to the automatic door opening
device according to the first embodiment or the second
embodiment.

[0109] Referring to the first embodiment or the second
embodiment, two openings (not shown) allowing the two
pushing members 4 to extend out are formed in the front
wall of the base, and are close to the two side walls,
respectively. Elongated guiding grooves extending longitu-
dinally protrude from positions of the bottom wall of the
base close to the two side walls, respectively. One ends of
the two guiding grooves correspond to the two openings,
respectively. An electric motor fixing groove 1s formed 1n a
symmetric axis between the two guiding grooves. There are
two first rotating shatts, two second rotating shafts and two
third rotating shaits which are respectively symmetrically
distributed along the symmetric axis between the two guid-
Ing grooves.

[0110] In this embodiment, the structure of the drniving
source member 1s completely the same as that of the driving
source member in the first embodiment or the second
embodiment, and the difference therebetween only lies 1n the
position. The position of the driving source member 1n this
embodiment can be clearly known based on the description
of the base, and thus, will not be repeated herein.

[0111] In this embodiment, the structure of the pushing
member 1s also completely the same as that of the pushing
member 4 1n the first embodiment or the second embodi-
ment, and the difference therebetween only lies in the
position and the number. It can be clearly known that in this
embodiment, the two pushing members are symmetrically
close to the two opposite side walls of the base respectively
based on the description of the base; the two electric clutch
gear sets are symmetrically arranged between the two push-
ing members 4; and the driving source member 2 1s arranged
between the two electric clutch gear sets. Details will not be
repeated herein.

[0112] In this embodiment, the transmission body
includes: two clutch gear sets meshed with the two pushing
members, respectively. Each clutch gear set includes: two
portions, namely a first portion and a second portion which
are selectively connected to each other. The first portion 1s
connected to the driving source member, and the second
portion 1s connected to the corresponding pushing member.
When the door body opening signal 1s received, the first
portion and the second portion of at least one of the two
clutch gear sets are connected to be 1n a transmission state;
the driving source member drives the clutch gear set cur-
rently 1n the transmission state to move, so that the pushing
member corresponding to this clutch gear set 1s driven to
move toward the outside of the base to open the door body;
and an acting force toward the distal end of the door body
1s applied to the first elastic member. After the door body 1s
opened, the first portion and the second portion of the clutch
gear set that currently drives the door body to be opened are
disengaged from the transmission state; the first portion of
this clutch gear set maintains a stationary state; and the first
clastic member applies a tensioning force to the pushing rod,
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so that the pushing rod 1s driven to move toward the inside
of the base, and the second portion of this clutch gear set 1s
driven to move.

[0113] According to a specific example of the present
invention, in the automatic door opening device in the third
embodiment, one of the two clutch gear sets 1s the electric
clutch gear set 31 in the first embodiment, and the other
clutch gear set 1s the mechanical clutch gear set 32 in the
second embodiment.

[0114] In practical applications, the arrangement direc-
tions of the meshing teeth of the two clutch gear sets are
opposite, so that after the driving source member 2 1is
powered on, the two clutch gear sets are driven simultane-
ously, thereby simultaneously pushing the two pushing
members 4 to simultaneously open the two door bodies.
Details will not be repeated herein.

[0115] Of course, 1n other embodiments of the present
invention, 1f the arrangement directions of the meshing teeth
of the two clutch gear sets are the same, the two door bodies
can be opened sequentially through forward rotation control
and backward rotation control by a driving source member.
Or, based on the layout of the meshing teeth of the electric
master gear, the two door bodies can be controlled to be
opened successively through a driving source member.
Details will not be repeated herein.

[0116] As shown in FIG. 12, an automatic door opening
device 1n a fourth embodiment of the present invention and
the automatic door opening device in the third embodiment
have the similar structure, and both are configured to simul-
taneously open two door bodies. The automatic door open-
ing device in the fourth embodiment differs from the auto-
matic door opening device in the third embodiment 1n that
the two clutch gear sets have the same structure, and are the
clectric clutch gear sets in the first embodiment of the
present invention. In practical applications, the arrangement
directions of the meshing teeth of the two electric clutch gear
sets are opposite, so that after the driving source member 2
1s powered on, the two electric clutch gear sets can be driven
simultaneously, thereby simultaneously pushing the two
pushing members 4 to simultaneously open the two door
bodies. Details will not be repeated herein.

[0117] Of course, in other embodiments of the present
invention, if the arrangement directions of the meshing teeth
of the two electric clutch gear sets are the same, the two door
bodies can be opened sequentially through forward rotation
control and backward rotation control by a driving source
member. Or, based on the layout of the meshing teeth of the
clectric master gear, the two door bodies can be controlled
to be opened successively through a driving source member.
Details will not be repeated herein.

[0118] As shown in FIG. 13, an automatic door opening
device 1n a fifth embodiment of the present invention and the
automatic door opening device in the third embodiment have
the similar structure, and both are configured to simultane-
ously open two door bodies. The automatic door opening
device 1n the fifth embodiment differs from the automatic
door opening device in the third embodiment 1n that the two
clutch gear sets have the same structure, and are the
mechanical clutch gear sets 1n the second embodiment of the
present invention. Similarly, in practical applications, the
arrangement directions of the meshing teeth of the two
mechanical clutch gear sets are opposite, so that after the
driving source member 2 1s powered on, the two mechanical
clutch gear sets can be driven simultaneously, thereby simul-
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taneously pushing the two pushing members 4 to simulta-
neously open the two door bodies. Details will not be
repeated herein.

[0119] Of course, in other embodiments of the present
invention, 1f the arrangement directions of the meshing teeth
of the two mechanical clutch gear sets are the same, the two
door bodies can be opened sequentially through forward
rotation control and backward rotation control by a driving
source member. Or, based on the layout of the meshing teeth
of the mechanical master gear, the two door bodies can be
controlled to be opened successively through a driving
source member. Details will not be repeated herein.

[0120] The automatic door opening device in the third
embodiment, the fourth embodiment or the fifth embodi-
ment of the present invention may correspond to one door
body. Details will not be repeated herein.

[0121] In the automatic door opening device in the third
embodiment, the fourth embodiment or the fifth embodi-
ment of the present invention, the pushing member can be
automatically recovered to the imitial state through the first
clastic member arranged in the pushing member after the
pushing member drives the door body to be opened. Further,
through the clutch gear sets, noise indirectly generated to the
driving source member 1n the resetting process of the
pushing member 1s avoided. In the automatic door opening
device with the above structure, after the door body 1is
opened, there 1s no need to electrically drive the pushing
member to be reset, so that the power consumption and the
component cost of the automatic door opening device are
reduced. Meanwhile, in the automatic door opening device
in the third embodiment, the fourth embodiment or the fifth
embodiment of the present invention, the door body can be
opened according to changes of the arrangement direction,
the positions and the number of the meshing teeth 1n the
clutch gear set, or according to a door body opening order
assigned by a user. Moreover, 1n the specific embodiment of
the present invention, in the door body opening process, the
two clutch gear sets are driven by the electric motor to rotate
simultaneously to open the two door bodies at the same time,
so that the power consumption and the component cost of
the automatic door opening device are further reduced.

[0122] In addition, as shown in FIGS. 14 and 15, a
refrigerator 500 designed 1n the present invention includes:
a relrigerator body 351 having a compartment, a drawer
arranged on the reifrigerator body 51, a door body for
opening or closing the compartment, and the automatic door
opening device 100 described 1n any of the above embodi-
ments. The automatic opening device 100 for opening the
door body 1s arranged at the top of the refrigerator body 51
or the front side of a middle partition. The automatic opening
device 100 for opening the drawer may be arranged 1in the
compartment behind the drawer door body, or arranged at
the rear side of the drawer; and all of these can achieve the
object of the present invention.

[0123] It should be understood that although the descrip-
tion 1s described based on the embodiments, not every
embodiment includes only one independent technical solu-
tion. This statement of the description 1s only for clarity.
Those skilled 1n the art should treat the description as a
whole, and technical solutions 1n all of the embodiments

may also be properly combined to form other embodiments
that will be understood by those skilled 1n the art.

[0124] The above detailed description only aims to spe-
cifically illustrate the available embodiments of the present
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invention, and 1s not intended to limit the protection scope
of the present invention. Equivalent embodiments or modi-
fications thereol made without departing from the spirit of
the present invention shall fall within the protection scope of
the present invention.

What 1s claimed 1s:

1. An automatic door opening device configured to auto-
matically open a door body of a refrigerator, the automatic
door opening device comprising: a base, a driving source
member fixed 1n the base, two pushing members which have
the same structure and are configured to push the door body
to be opened, and a transmission body configured to mesh
the driving source member with the two pushing members,
wherein:

the pushing member comprises: a pushing rod and a first
clastic member connected to the pushing rod and
arranged away from the door body;

the transmission body comprises: two mechanical clutch
gear sets which are meshed with the two pushing
members respectively and have the same structure,
wherein the mechanical clutch gear set comprises a
mechanical master gear meshed with the driving source
member, a mechanical slave gear meshed with one of
the pushing members, and a mechanical clutch member
for selectively connecting the mechanical master gear
and the mechanical slave gear;

in an 1mtial state, the mechanical master gear 1s partially
engaged with the mechanical clutch member, and 1is
partially meshed with the mechanical clutch member;
and the mechanical clutch member 1s separated from
the mechanical slave gear;

in a door body opening process, the mechanical master
gear of one of the at least two mechanical clutch gear
sets 1s partially engaged with the mechanical clutch
member which 1s meshed with the mechanical slave
gear; the driving source member drives the mechanical
master gear to drive the mechanical slave gear to be in
a transmission state, so that the pushing rod corre-
sponding to the mechanical slave gear 1s driven to
move toward the outside of the base to open the door
body, and an acting force toward a distal end of the door
body 1s applied to the first elastic member;

after the door body 1s opened, the mechanical clutch gear
set that currently drives the door body to be opened 1s
recovered to an 1nitial connection state; the mechanical
master gear 1s 1n a stationary state; and the first elastic
member applies a tensioning force to the corresponding
pushing rod, so that the pushing rod 1s driven to move
toward the inside of the base, and the mechanical slave
gear corresponding to the pushing rod 1s driven to
rotate backward.

2. The automatic door opening device of claim 1, wherein
the two pushing members are symmetrically close to two
opposite side walls of the base, respectively; the two
mechanical clutch gear sets are symmetrically arranged
between the two pushing members; the driving source
member 1s arranged between the two mechanical clutch gear
sets; and meshing teeth on the two mechanical clutch gear
sets are arranged 1n opposite directions.

3. The automatic door opening device of claim 1, wherein:

the mechanical master gear, the mechanical slave gear and
the mechanical clutch 1n each mechanical gear set are
arranged coaxially.
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4. The automatic door opening device of claim 3, wherein
the mechanical clutch member comprises: a mechanical
clutch portion and a second elastic member that stretches
and shrinks 1n the axial direction of the mechanical clutch
portion;
one end of the second elastic member 1s detachably
connected to the mechanical clutch portion, and the
other end of the second elastic member 1s movably
connected to the mechanical master gear or the base;

in the 1nitial state, the mechanical master gear 1s partially
engaged with the mechanical clutch member, and 1s
partially meshed with the mechanical clutch member;
and the mechanical clutch member 1s separated from
the mechanical slave gear;

in the door body opening process, the mechanical master

gear 1s partially engaged with the mechanical clutch
member which 1s meshed with the mechanical slave
gear; and the second elastic member applies an acting
force toward the mechanical master gear to the
mechanical clutch portion; and

after the door body 1s opened, the second elastic member

applies a tensioning force to the mechanical clutch
portion to drive the mechanical clutch portion to move
toward the direction of the mechanical master gear, so
that the 1nitial state 1s recovered.

5. The automatic door opening device of claim 4, wherein
a through hole 1s axially formed in the mechanical clutch
portion, and one end of the second elastic member 1s
engaged 1n the through hole.

6. The automatic door opening device of claim 4, wherein:

the mechanical clutch portion comprises: an annularly-
cylindrical mechanical clutch portion main body;

an end surface of the mechanical clutch portion main
body close to the mechanical slave gear 1s arranged as
a first annularly-stepped slope composed of a plurality
of slope-shaped steps;

a first accommodating groove with a ring-shaped radial
cross section 1s formed 1 an end surface of the
mechanical clutch portion main body close to the
mechanical master gear;

the bottom wall of the first accommodating groove 1s
arranged as a second annularly-stepped slope com-
posed of a plurality of slope-shaped steps;

at least two second limiting protrusions are evenly
arranged on the end surface of the mechanical clutch
portion main body close to the mechanical master gear,
and are close to an outer wall side of the mechanical
clutch portion main body;

a height difference exists between the start and the end of
each slope-shaped step in each annularly-stepped slope
in the axial direction of the mechanical clutch portion,
the starts of the all slope-shaped steps are located in the
same plane, and the ends of the all slope-shaped steps
are located in the same plane;

in the first annularly-stepped slope, the all slope-shaped
steps are connected clockwise or counterclockwise;
and

in the second annularly-stepped slope, a connecting direc-
tion of the all slope-shaped steps 1s opposite to that of
the all slope-shaped steps 1n the first annularly-stepped
slope.
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7. The automatic door opening device of claim 6, wherein:

the mechanical slave gear comprises: a mechanical slave
gear connecting portion, and a mechanical slave gear
meshing portion extending from the mechanical slave
gear connecting portion;

a plurality of meshing teeth 1s arranged on an outer wall
of the mechanical slave gear meshing portion;

a second accommodating groove with a ring-shaped radial
cross section 1s formed in an end surface of the
mechanical slave gear connecting portion away from
the mechanical slave gear meshing portion;

the mechanical slave gear connecting portion further
comprises: a first supporting rotating shatt perpendicu-
larly extending outwards from a center of the second
accommodating groove, and a third annularly-stepped
slope which 1s formed on the bottom wall of the second
accommodating groove and 1s composed of a plurality
of slope-shaped steps;

the second elastic member sleeves the supporting rotating
shaft; and

in the door body opening process, the first annularly-
stepped slope 1s meshed with the third annularly-
stepped slope to maintain the mechanical clutch mem-
ber and the mechanical slave gear in a relatively
stationary state.

8. The automatic door opening device of claim 6, wherein:

the mechanical master gear has a ring-shaped diameter
cross section; a plurality of arc-shaped accommodating
holes having the same structure 1s formed in the
mechanical master gear at an equal interval, and runs
through the two end surfaces of the mechanical master
gear, so that the mechanical master gear 1s radially
divided 1nto an inner ring stage and an outer ring stage
connected to each other;

a plurality of meshing teeth 1s arranged on an outer wall
of an end of the outer ring stage away from the
mechanical slave gear;

the second limiting protrusion 1s always movably
arranged 1n the corresponding arc-shaped accommo-
dating hole;

an end surface of the inner ring stage close to the
mechanical clutch member 1s arranged as a fourth
annularly-stepped slope composed of a plurality of
slope-shaped steps; and

in the initial state, the second annularly-stepped slope 1s
meshed with the fourth annularly-stepped slope.

9. The automatic door opening device of claim 1, wherein
the transmission body further comprises: at least one set of
transmission wheels corresponding to each mechanical
clutch gear set;

cach set of the transmission wheels 1s simultaneously
meshed with the corresponding pushing member and
mechanical clutch gear set; and/or

cach set of the transmission wheels 1s simultaneously
meshed with the corresponding mechanical clutch gear
set and the driving source member.

10. A refrigerator, comprising: a refrigerator body having

a compartment, a drawer arranged on the refrigerator body,
and a door body for opening or closing the compartment,
wherein the refrigerator 1s provided with the automatic door
opening device of claim 1 to open the drawer or the door

body.
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