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Invention Title REFRIGERATOR

Technical Field

[01] The present specification relates to a refrigerator.

Background Art

[02] Generally, a refrigerator is a home appliance that allows food to be stored at a low temperature in an internal storage space5

shielded by a door.

[03] The storage space is surrounded by an insulating wall, so that the inside of the storage space is maintained at a temperature

lower than an outdoor temperature. Depending on a temperature range of the storage space, the storage space may be referred to as

a refrigerating chamber or a freezing chamber.

[04] In order to put an object into the storage space or take the object out of the storage space, a user opens the door. Generally, the10

door is rotatably provided at a cabinet, and a gasket is provided between the door and the cabinet. Therefore, in a state in which the

door is closed, the gasket is in contact between the door and the cabinet, so that cold air in the storage space can be prevented from

leaking. As the adhesion force of the gasket increases, a cold air leakage prevention effect can be increased.

[05] In order to increase the adhesion force of the gasket, the gasket may be formed of a rubber magnet, and a magnet may be

provided inside the gasket. However, when the adhesion force of such a gasket increases, a large force is required accordingly15

when opening the door.

[06] Therefore, recently, a refrigerator in which an auto opening function of a door is implemented has been provided. As a related

prior art document, Chinese Utility Registration No. 208324468 exists.

Disclosure

Technical Problem20

[07] An embodiment provides a refrigerator in which an opening angle of a door is increased when the door is automatically opened.

[08] Alternatively or additionally, an embodiment provides a refrigerator in which a door is not only automatically opened but also

can be automatically closed.

[09] Alternatively or additionally, an embodiment provides a refrigerator in which a door is not only automatically opened but also

a manual opening is possible by a user.25

[10] Alternatively or additionally, an embodiment provides a refrigerator in which damage to a driver for auto opening is prevented

during a manual opening of a door.

Technical Solution

[11] A refrigerator according to one aspect may include a cabinet having a storage space; a door that opens and closes the storage

space; and a door opening and closing device to open the door.30

[12] The door opening and closing device may include a driver that generates power, and a power transmission portion that transmits

the power of the driver.
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[13] The door opening and closing device may include a first operating portion that operates by receiving the power of the driver.

The door opening and closing device may further include a second operating portion that operates by receiving the power of the

driver and is disposed at a position spaced apart from a rotation center of the door.

[14] When the driver operates for an auto opening of the door, the first operating portion may start to operate, and the second

operating portion may start to operate after the first operating portion starts to operate.5

[15] The door opening and closing device may further include a first transmission unit to transmit the power of the driver to the

first operating portion during an auto opening process of the door. The door opening and closing device may further include a

second transmission unit to transmit the power of the driver to the second operating portion.

[16] The first operating portion may include a rack gear connected to the first transmission unit.

[17] The first operating portion may include a first member including the rack gear. The first operating portion may further include10

a second member rotatably connected to the first member and in contact with a rear surface of the door.

[18] The second operating portion may include a body extending from the cabinet toward the door. The second operating portion

may further include a first coupling portion located at one side of the body and coupled to the door. The second operating portion

may further include a second coupling portion located at another side of the body and coupled to the second transmission unit.

[19] In an auto opening process of the door, the first transmission unit may block transmission of the power while the first operating15

portion is operated.

[20] The door opening and closing device may further include an elastic body providing an elastic force to the first operating portion

or the first transmission unit so that the first operating portion returns to an initial position in a state in which the transmission of

the power is blocked.

[21] In a period of an auto opening process of the door, the first operating portion and the second operating portion may move20

together in a door opening direction.

[22] In the auto opening process of the door, the first operating portion may move from an initial position to an end position, and

the second operating portion may move from an initial position to a door opening position.

[23] Before the second operating portion moves to the door opening position, the first operating portion may move to the end

position and then return to the initial position again.25

[24] In an auto closing process of the door, in a state in which the first operating portion is stopped at the end position, the second

operating portion may move from the door opening position to the initial position.

[25] In a manual opening process of the door, the second transmission unit may block a rotational force of the door from being

transmitted to the driver.

[26] In the auto opening process of the door, the second transmission unit may receive the power of the driver from the first30

transmission unit.

[27] The first transmission unit may include a first transmission gear having a moving portion. The first transmission unit may

further include a second transmission gear having a slot in which the moving portion is accommodated and connected to the first

operating portion.
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[28] In a state in which the moving portion is located in the slot, the first transmission gear and the second transmission gear may

interlock with each other.

[29] In a state in which the moving portion is disengaged from the slot, the first transmission gear and the second transmission gear

may not interlock with each other.

[30] In the auto opening process of the door, the first operating portion may move from an initial position to an end position. When5

the first operating portion moves to the end position, the moving portion may be disengaged from the slot.

[31] The second transmission gear may include a recess communicating with the slot, and an inclined surface in contact with the

moving portion as a surface forming the recess.

[32] In the auto closing process of the door, when the second transmission gear rotates in another direction, the moving portion

may be moved from the recess into the slot along the inclined surface.10

[33] The second transmission unit may include a first transmission portion, and a second transmission portion connectable to or

disconnectable from the first transmission portion. The second transmission unit may further include a third transmission portion

connected to the second transmission portion and the second operating portion.

[34] The first transmission portion may include a first portion in which gear teeth are absent, and a second portion in which gear

teeth are present.15

[35] In a state in which the door is closed, the first transmission portion may be located at a disconnected position where the first

portion is aligned with the second transmission portion. In the auto opening process of the door, when the first transmission portion

is rotated by a predetermined angle, the second portion may be connected to the second transmission portion.

[36] At the disconnected position of the first transmission portion, the door is manually openable.

[37] In the manual opening process of the door, the second operating portion is movable to the door opening position by the20

rotational force of the door.

[38] A refrigerator according to another aspect may include a cabinet having a storage space; a door that opens and closes the

storage space; and a door opening and closing device to open the door, wherein the door opening and closing device may include

a driver that generates power, and an operating portion that operates by receiving the power of the driver and is disposed at a

position spaced apart from a rotation center of the door; a first transmission portion to transmit the power of the driver; and a second25

transmission portion connectable to or disconnectable from the first transmission portion.

[39] In a state in which the door is closed, the first transmission portion may be located at a disconnected position where the first

transmission portion is disconnected to the second transmission portion. When the driver operates for an auto opening of the door,

the first transmission portion may move to a connected position to be connected to the second transmission portion in the auto

opening process of the door.30

Advantageous Effects

[40] According to an embodiment, there is an advantage in that an opening angle of a door is increased when the door is

automatically opened.
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[41] According to an embodiment, there is an advantage in that a door is not only automatically opened but also can be automatically

closed.

[42] According to an embodiment, there is an advantage in that a door is not only automatically opened but also a manual opening

is possible by a user.

[43] According to an embodiment, there is an advantage in that damage to a driver for auto opening is prevented and operation5

noise is reduced during a manual opening of a door.

Description of Drawings

[44] FIG. 1 is a perspective view showing a portion of a configuration of a refrigerator according to an embodiment.

[45] FIG. 2 is a plan view of a refrigerator according to the embodiment.

[46] FIG. 3 is an enlarged view showing a state in which a door opening and closing device is installed on the refrigerator according10

to the embodiment.

[47] FIG. 4 is a view showing a portion of a configuration of a power transmission portion in a door opening and closing device

according to the embodiment.

[48] FIG. 5 is a cross-sectional view of a first transmission gear for transmitting power to a first operating portion.

[49] (a) of FIG. 6 is a perspective view of a second transmission gear, and (b) of FIG. 6 is a side view of a second transmission15

gear.

[50] FIGS. 7 to 14 are views showing a process in which a door is automatically opened.

[51] FIGS. 15 to 18 are views showing a process in which a door is automatically closed.

[52] FIG. 19 is a view showing a process in which a moving portion of a first transmission gear moves into a slot of a second

transmission gear in a process in which a door is automatically closed.20

[53] FIG. 20 is a control block diagram of a refrigerator according to the embodiment.

[54] FIGS. 21 and 22 are views showing a process in which a door is manually opened.

Mode for Invention

[55] Hereinafter, some embodiments of the present disclosure will be described in detail with reference to the accompanying

drawings. It should be noted that when components in the drawings are designated by reference numerals, the same components25

have the same reference numerals as far as possible even though the components are illustrated in different drawings. Further, in

description of embodiments of the present disclosure, when it is determined that detailed descriptions of well-known configurations

or functions disturb understanding of the embodiments of the present disclosure, the detailed descriptions will be omitted.

[56] Also, in the description of the embodiments of the present disclosure, the terms such as first, second, A, B, (a) and (b) may be

used. Each of the terms is merely used to distinguish the corresponding component from other components, and does not delimit30

an essence, an order or a sequence of the corresponding component. It should be understood that when one component is

“connected”, “coupled”, “joined” to another component, the former may be directly connected, coupled, or joined to the latter or

may be “connected”, coupled”, or “joined” to the latter with a third component interposed therebetween.
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[57] In the present specification, it may be interpreted that at least one of component A and component B includes component A,

component B, or component A+B.

[58] In addition, it may be interpreted that at least one of component A or component B includes component A, component B, or

component A+B.

[59] In the present specification, a front surface of the second door is a surface forming a front appearance of the door, and a rear5

surface is a surface facing the first door. A front surface of the first door is a surface forming a front appearance of the first door

and facing the rear surface of the second door. The rear surface of the first door is a surface facing a cabinet or a storage space.

[60] FIG. 1 is a perspective view showing a portion of a configuration of a refrigerator according to an embodiment, and FIG. 2 is

a plan view of a refrigerator according to the embodiment.

[61] Referring to FIGS. 1 and 2, a refrigerator 1 according to the embodiment may include a cabinet 10 to form a storage space 12,10

and a door 20 that opens and closes the storage space 12.

[62] The storage space 12 may include a refrigerating chamber as an example. Alternatively, the storage space 12 may include a

freezing chamber as an example.  Alternatively, although not shown, the storage space 12 may further include an additional

storage space.

[63] The door 20 may be a refrigerating chamber door or a freezing chamber door. The door 20 may include a first door 21 for15

opening and closing a portion of the storage space 12. The door 20 may include a second door 22 for opening and closing another

portion of the storage space 12. Alternatively, a single door 21 may open and close a single storage space 12, or may simultaneously

open and close a plurality of storage spaces 12.

[64] The door 20 may be formed of a single door, or may include a main door 23 and a sub door 24.

[65] FIG. 2 illustrates an example in which the first door 21 of the door 20 is formed of a main door 23 (or an inner door) and a20

sub door 24 (or an outer door), but is not limited thereto.

[66] The main door 23 may open and close the storage space 12, and the sub door 24 may be rotatable with respect to the main

door 23. The sub door 24 may be rotatably connected to the main door 23 or may be rotatably connected to the cabinet 10.

[67] The refrigerator of the embodiment may further include a door opening and closing device 100 to open the door 20. When the

door 20 includes a plurality of doors 21 and 22, the door opening and closing device 100 may open a part or all of the plurality of25

doors 21 and 22.

[68] FIG. 2 illustrates an example in which the door opening and closing device 100 opens the first door 21 among the doors 20.

[69] In the case of the embodiment, the door 20 may be automatically opened by the door opening and closing device 100. In

addition, the door 20 may be manually opened by a user.

[70] The door opening and closing device 100 may be installed on an upper surface of the cabinet 10 as an example, but may be30

installed on a lower surface thereof. A portion of the door opening and closing device 100 may be connected to an upper side (or a

lower side) of the door 20.
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[71] When the door 20 includes the main door 23 and the sub door 24, a portion of the door opening and closing device 100 may

be connected to an upper side of the main door 23. That is, when the door opening and closing device 100 operates, the main door

23 may be automatically opened.

[72] A gasket (40 in FIG. 3) for limiting cold air leakage of the storage space 12 may be provided between the door 20 and the

cabinet 10. As an example, the gasket 40 may be coupled to the door 20. A magnet may be provided inside the gasket 40. A state5

in which the gasket 40 is in contact with the cabinet 10 may be maintained by the magnet.

[73] Hereinafter, the door opening and closing device 100 of the embodiment will be described in detail.

[74] FIG. 3 is an enlarged view showing a state in which a door opening and closing device is installed on a refrigerator according

to the embodiment, FIG. 4 is a view showing a portion of a configuration of a power transmission portion in a door opening and

closing device according to the embodiment, and FIG. 5 is a cross-sectional view of a first transmission gear for transmitting power10

to a first operating portion. (a) of FIG. 6 is a perspective view of a second transmission gear, and (b) of FIG. 6 is a side view of a

second transmission gear.

[75] Referring to FIGS. 2 to 6, the main door 23 may be rotatably connected to the cabinet 10 by a first hinge bracket 31. An upper

surface of the main door 23 may include a recess 23a depressed downward. The first hinge bracket 31 may be connected to the

recess 23a.15

[76] The sub door 24 may be rotatably connected to the main door 23 by a second hinge bracket 32.

[77] A door opening and closing device 100 of the embodiment may include a driver 110. The driver 110 may include a

bidirectionally rotatable motor as an example.

[78] The door opening and closing device 100 may further include a power transmission portion 120 to transmit the power of the

driver 110.20

[79] The door opening and closing device 100 may further include a first operating portion 170 (or a door opening portion) that

operates by receiving power from the power transmission portion 120. The door opening and closing device 100 may further

include a second operating portion 180 (or a door opening portion) that operates by receiving power from the power transmission

portion 120. In an auto opening process of the door 20, the first operating portion 170 and the second operating portion 180 may

operate sequentially. The second operating portion 180 serves as a door closing portion that allows the door to be closed in an auto25

closing process of the door.

[80] The door opening and closing device 100 may further include a first transmission unit that transmits power to the first operating

portion 170. The door opening and closing device 100 may further include a second transmission unit that transmits power to the

second operating portion 180.

[81] The power transmission portion 120 may include a plurality of gears. The door opening and closing device 100 may include30

a frame 101. The plurality of gears may be rotatably supported by the frame 101. The frame 101 may cover at least a portion of

components constituting the door opening and closing device 100.
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[82] As an example, the plurality of gears may include first to fifth gears 121, 122, 123, 124, and 125 connected to each other.

However, it should be noted that a number of the plurality of gears is not limited in the embodiment. In addition, it should be noted

that a shape of the plurality of gears is not limited.

[83] The first gear 121 may be connected to a shaft of the driver 110. The second gear 122 and the third gear 123 may be reduction

gears. The fourth gear 124 and the fifth gear 125 may be idle gears. At least one of the second to fourth gears may be a two-stage5

gear having portions with different diameters.

[84] A last gear among the plurality of gears may be connected to the first transmission unit. As an example, the fifth gear 125 may

be connected to the first transmission unit.

[85] The first transmission unit may transmit power to the first operating portion 170 in a period of the auto opening process of the

door 20. As an example, the first transmission unit may transmit power to the first operating portion 170 in an initial period of the10

auto opening process. The first transmission unit may block the power transmission to the first operating portion 170 in another

period of the auto opening process. That is, the first transmission unit may block the transmission of the power while the first

operating portion 170 is operated.

[86] The first transmission unit may include a first transmission gear 130. The first transmission gear 130 may engaged with a last

gear among the plurality of gears.15

[87] The first transmission gear 130 may include a moving portion 135. The moving portion 135 may be movably provided at a

position spaced apart from a rotation center of the first transmission gear 130. The moving portion 135 may move in a direction

parallel to a rotation center line of the first transmission gear 130.

[88] The first transmission gear 130 may include a first portion 131 in which the moving portion 135 is accommodated. The first

transmission gear 130 may include a second portion 132 as an opening through which the moving portion 135 passes. A diameter20

of the first portion 131 may be greater than a diameter of the second portion 132.

[89] The first transmission gear 130 may further include a third portion 133 as an opening for insertion of the moving portion 135.

The first portion 131 may be located between the second portion 132 and the third portion 133. A diameter of the third portion 133

may be equal to or greater than the diameter of the first portion 131.

[90] The first transmission gear 130 may further include a cover portion 137 to cover the third portion 133. A diameter of the cover25

portion 137 may be equal to or less than the third portion 133. A portion of the cover portion 137 may be inserted into the first

portion 131. The cover portion 137 may restrict the moving portion 135 from being separated toward the third portion 133 in the

first transmission gear 130.

[91] A portion of the moving portion 135 protruding outwards of the first transmission gear 130 may include a rounded surface.

The rounded surface may be in contact with the second transmission gear 140.30

[92] The moving portion 135 may be formed in a cylindrical shape as an example. Based on the drawings, an upper surface of the

moving portion 135 may include a rounded surface.

[93] The moving portion 135 may further include an extension portion 135a extending outwards. A portion of the moving portion

135 may pass through the second portion 132 to protrude outwards of the first transmission gear 130. The extension portion 135a
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may be caught on a stepped portion formed by a difference in diameter between the first portion 131 and the second portion 132.

The extension portion 135a may be moved within the first portion 131.

[94] Upward movement of the moving portion 135 may be restricted by the extension portion 135a. Downward movement of the

extension portion 135a may be restricted by the cover portion 137 or an elastic member 138 to be described later.

[95] The first transmission gear 130 may further include an elastic member 138 providing an elastic force to the moving portion5

135. The elastic member 138 may elastically support the moving portion 135. The elastic member 138 may be a coil spring as an

example.

[96] A groove 135b in which a portion of the elastic member 138 is accommodated may be formed in the moving portion 135.

Another side of the elastic member 138 may be supported by the cover portion 137.

[97] When an external force is removed after the moving portion 135 is moved downward by the external force, the moving portion10

135 may be moved upward by the elastic force of the elastic member 138.

[98] The second transmission gear 140 may be provided with gear teeth 141 on a portion of a circumferential surface thereof.

Another portion of the second transmission gear 140 where the gear teeth 141 are not provided may be provided with a slot 142 in

which the moving portion 135 is accommodated. The slot 142 may pass through the second transmission gear 140 in a direction

parallel to a rotation center line of the second transmission gear 140. Alternatively, the slot 142 may be depressed from the15

circumferential surface toward a rotation center of the second transmission gear 140.

[99] The moving portion 135 may be selectively accommodated in the slot 142. In a state in which the moving portion 135 is

accommodated in the slot 142, a rotational force of the first transmission gear 130 may be transmitted to the second transmission

gear 140. On the other hand, in a state in which the moving portion 135 is disengaged from the slot 142, the rotational force of the

first transmission gear 130 is not transmitted to the second transmission gear 140.20

[100] In the present embodiment, a state in which the moving portion 135 is accommodated in the slot 142 may be referred to as a

connected state of the first transmission gear 130 and the second transmission gear 140. In the connected state of the first

transmission gear 130 and the second transmission gear 140, the first transmission gear 130 and the second transmission gear 140

may interlock with each other.

[101] A state in which the moving portion 135 is disengaged from the slot 142 may be referred to as a disconnected state of the25

first transmission gear 130 and the second transmission gear 140. In the disconnected state of the first transmission gear 130 and

the second transmission gear 140, the first transmission gear 130 and the second transmission gear 140 may not interlock with each

other.

[102] The second transmission gear 140 may further include a recess 143 provided at one side of the slot 142. The recess 143 may

communicate with the slot 142.30

[103] The recess 143 may provide a path or space through which the moving portion 135 located outside the slot 142 can be inserted

into the slot 142. One surface of the second transmission gear 140 forming the recess 143 may include an inclined surface 144. The

inclined surface 144 may be inclined such that a depression depth of the recess 143 upward from a bottom surface decreases toward

the slot 142. The moving portion 135 may come into contact with the inclined surface 144.
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[104] The second transmission gear 140 may be connected to an elastic body 149. For the opening of the door 20, the second

transmission gear 140 may be rotated in the other direction. In a process in which the second transmission gear 140 is rotated in

the other direction, when the moving portion 135 is disengaged from the slot 142, the elastic body 149 may provide an elastic force

so that the second transmission gear 140 returns to an initial position in one direction.

[105] The elastic body 149 may be a torsion spring as an example, but it should be noted that a type of spring is not limited. The5

second transmission gear 140 may be provided with a coupling portion 146 to which the elastic body 149 is coupled.

[106] As another example, it is also possible for the elastic body 149 to provide an elastic force to the first operating portion 170.

In this case as well, when the moving portion 135 is disengaged from the slot 142, the elastic body 149 may provide an elastic force

so that the first operating portion 170 returns to an initial position. In a process in which the first operating portion 170 returns to

the initial position, the second transmission gear 140 may return to the initial position in one direction.10

[107] In the present embodiment, the first transmission unit serves as a clutch that transmits power or blocks power transmission

to the first operating portion 170 during the auto opening process of the door 20, and thus may be named a first clutch unit.

[108] The first operating portion 170 may be engaged with the second transmission gear 140. The first operating portion 170 may

be formed of a single member or a plurality of members.

[109] As an example, the first operating portion 170 may include a first member 171 engaged with the second transmission gear15

140, and a second member 176 rotatably connected to the first member 171.

[110] The first member 171 may include a rack gear 172. When the second transmission gear 140 rotates, the first member 171

may move linearly. The door opening and closing device 100 may further include a guide portion 104 that guides a movement of

the first member 171. The guide portion 104 may be formed integrally with the frame 101 or may be coupled to the frame 101.

[111] The second member 176 may be rotatably connected to the first member 171 by a shaft 174. The second member 176 may20

be in contact with the door 20 during the auto opening process of the door. A portion of the second member 176 may include a

portion whose width or thickness increases in a direction away from the shaft 174.

[112] The second transmission unit may include a first transmission portion 150. The first transmission portion 150 may be

connected to the first transmission gear 130.

[113] The first transmission portion 150 may include a first portion 150a and a second portion 150b distinguished by presence or25

absence of gear teeth on a circumferential surface thereof.

[114] Gear teeth are absent on a circumferential surface of the first portion 150a. Gear teeth 152 are present on a circumferential

surface of the second portion 150b. That is, the first transmission portion 150 may be a partial gear. The second portion 150b may

be engaged with the first transmission gear 130.

[115] The second transmission unit may further include a second transmission portion 154. The second transmission portion 15430

may be connected to the first transmission portion 150 in the auto opening process of the door 20. On the other hand, in the manual

opening process of the door, it may be spaced apart from the first transmission portion 150.

[116] In a state in which the door 20 is closed, the first portion 150a may be located to face or correspond to the second transmission

portion 154. When the driver 110 operates, the first transmission portion 150 is rotated, and when a predetermined time elapses
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after the driver 110 starts to operate or the first transmission portion 150 is rotated by a predetermined angle, the second portion

150b is connected to the second transmission portion 154 so that the second transmission portion 154 can be rotated.

[117] A state in which the second portion 150b is connected to the second transmission portion 154 may be referred to as a

connected state of the first transmission portion 150 and the second transmission portion 154. A state in which the second portion

150b is not connected to the second transmission portion 154 may be referred to as a disconnected state of the first transmission5

portion 150 and the second transmission portion 154. A position of the first transmission portion 150 in the disconnected state may

be referred to as a disconnected position. In the auto opening process of the door 20, the first transmission portion 150 may move

to a connected position so that the first transmission portion 150 and the second transmission portion 154 can be connected.

 [118] The second transmission unit may further include a third transmission portion 160. The third transmission portion 160 may

be connected to the second transmission portion 154. The third transmission portion 160 may be connected to the second operating10

portion 180. The third transmission portion 160 may transmit a rotational force of the second transmission portion 154 to the second

operating portion 180.

[119] The third transmission portion 160 may include a body 161 formed in a sector shape as an example. Gear teeth 163 may be

formed on one surface of the body 161.

[120] A coupling portion 162 to which a shaft 107 providing a rotation center is connected may be provided on another surface of15

the body 161. The shaft 107 may be provided on the first hinge bracket 31, or may be provided on a member 106 separate from the

first hinge bracket 31. At least a portion of the third transmission portion 160 may overlap with the first hinge bracket 31 in a

vertical direction.

[121] The third transmission portion 160 may further include a coupling portion 165 to which the second operating portion 180 is

connected. The second operating portion 180 may be rotatably connected to the third transmission portion 160 at a position spaced20

apart from the rotation center of the third transmission portion 160.

[122] The third transmission portion 160 may include one or more holes. The one or more holes can improve strength of the third

transmission portion 160. Weight of the third transmission portion 160 can be reduced by the one or more holes.

[123] When a plurality of holes are formed in the third transmission portion 160, it is also possible to be used for detecting a

position of the third transmission portion 160 by a position detection sensor.25

[124] The second operating portion 180 may include a body 181. The body 181 may extend from the cabinet 10 toward the door

20.

[125] The second operating portion 180 may include a first coupling portion 182 provided at one side of the body 181. The first

coupling portion 182 may be rotatably connected to a shaft 33 provided on the door 20 (for example, a main door). Alternatively,

it is also possible for the first coupling portion 182 to have a shaft. The first coupling portion 182 may be located in a recess 23a30

of the main door 23. The shaft 33 may be provided on the first hinge bracket 31, or may be provided on a separate member spaced

apart from or coupled to the first hinge bracket 31.

[126] The body 181 may be formed in a linear shape, or may be formed in a shape bent at least once. In a state in which the door

20 is closed, the first coupling portion 182 may be located near a rotation center C1 of the door 20 (or a rotation center of the main
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door). As an example, in a state in which the door 20 is closed, the first coupling portion 182 may be located closer to the cabinet

10 or a gasket 40 than the rotation center C1 of the door 20.

[127] The second operating portion 180 may include a second coupling portion 183 provided at another side of the body 181. The

second coupling portion 183 may be connected to the third transmission portion 160.

[128] Depending on a shape of the first transmission portion 150, the second transmission unit serves as a clutch that transmits the5

power of the driver 110 to the second operating portion 180 in an auto opening and closing process of the door 20, and blocks a

moving force of the second operating portion 180 from being transmitted to the driver 110 in a manual opening and closing process

of the door 20. Therefore, the second transmission unit may be named a second clutch unit.

[129] Hereinafter, a process in which the door is opened and closed will be described.

[130] FIGS. 7 to 14 are views showing a process in which a door is automatically opened, and FIGS. 15 to 18 are views showing10

a process in which a door is automatically closed. FIG. 19 is a view showing a process in which a moving portion of a first

transmission gear moves into a slot of a second transmission gear in a process in which a door is automatically closed. FIG. 20 is

a control block diagram of a refrigerator according to the embodiment.

[131] Referring to FIGS. 3 to 20, a refrigerator of the present embodiment may further include a controller 200. The controller 200

may be installed on or spaced apart from an object for control. The controller 200 may be located inside or outside the object for15

control.

[132] As an example, the controller 200 may be provided on the cabinet 10 or provided on the door 20.

[133] The controller 200 can control the driver 110. The controller 200 may be located outside the driver 110. It is possible for the

controller 200 to control the driver 110 alone, and it is also possible to control other components other than the driver 110 in the

refrigerator.20

[134] The refrigerator 1 may further include an input portion 210. The input portion 210 may input a door opening command for

opening the door 20.

[135] The input portion 210 may include a touch sensor that detects a user's touch on a front surface of the door 20, or may include

a knock sensor that detects a plurality of knocks applied to the front surface of the door 20. Alternatively, the input portion 210

may include a capacitance sensor, a sensor for detecting vibration, or a sensor for detecting sound waves. Alternatively, the input25

portion 210 may include a mechanical button or a touch screen through which a user's command can be input. Since the input

portion 210 can input a command by a user or detect a user's command, the input portion 210 may also be referred to as an input

detection portion.

[136] The input portion 210 may be provided on the cabinet 10 or provided on the door 20.

[137] The refrigerator 1 may further include a sensor portion 220. The sensor portion 220 can detect opening and closing of the30

door 20. The sensor portion 220 may be provided on the cabinet 10 or provided on the door 20.

[138] An operation of the driver 110 for the auto opening of the door 20 may be performed in a state in which the door 20 is closed.

That is, when the auto opening command of the door 20 is input in a state in which closing of the door 20 is detected by the sensor

portion 220, the driver 110 can operate.
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[139] In a state in which the door 20 is closed, the first operating portion 170 and the second operating portion 180 may be located

at initial positions.

[140] At the initial position of the first operating portion 170, the first operating portion 170 may be spaced apart from a rear surface

of the door 20. A first transmission gear 130 may be located between the first operating portion 170 and the second operating

portion 180. The second operating portion 180 may be located closer to the rotation center C1 of the door 20 than the first operating5

portion 170.

[141] At the initial position of the second operating portion 180, the second coupling portion 183 may be located farther from a

front surface of the cabinet 10 than the first operating portion 170. The driver 110 may be located farther from the front surface of

the cabinet 10 than the second coupling portion 183.

[142] [Auto Opening and Closing Process of Door]10

[143] In a state in which the door 20 is closed, a door opening command may be input from the input portion 210. Then, the

controller 200 can control the driver 110 for the auto opening of the door 20.

[144] Referring to FIG. 7, the controller 200 may rotate the motor in a forward direction as an example. When the motor rotates in

the forward direction, power of the motor can be transmitted to the first operating portion 170 through a power transmission portion

220 and the first transmission unit.15

[145] At an initial position of the first transmission portion 150, the first transmission portion 150 and the second transmission

portion 154 are in a disconnected state. Therefore, even if the first transmission unit operates and the first transmission portion 150

rotates, the second transmission portion 154 maintains a stopped state.

[146] In a state in which the second transmission portion 154 is stopped, the third transmission portion 160 and the second operating

portion 180 also maintain a stopped state.20

[147] For an operation of the first operating portion 170, the first transmission gear 130 is rotated in one direction (clockwise

direction in the drawing), and the second transmission gear 140 can be rotated in the other direction (counterclockwise direction in

the drawing). When the second transmission gear 140 rotates in the other direction, the first operating portion 170 moves in a first

direction (for example, a front-rear direction) (a door opening direction) from the initial position toward an end position.

[148] As shown in FIG. 8, when the first operating portion 170 moves in the first direction, the first operating portion 170 is in25

contact with the rear surface of the door 20. In a state in which the first operating portion 170 is in contact with the rear surface of

the door 20, the second operating portion 180 maintains the stopped state.

[149] As shown in FIG. 9, when the first operating portion 170 additionally moves in the first direction, the first operating portion

170 pushes the door 20 so that the door 20 is automatically rotated in an opening direction. Accordingly, at least a portion of the

gasket 40 begins to be spaced apart from the cabinet 10.30

[150] As shown in FIG. 10, when the first operating portion 170 additionally moves in the first direction, the door 20 is further

rotated in the opening direction so that the gasket 40 is completely separated from the cabinet 10.

[151] In the present embodiment, the first operating portion 170 operates so that the gasket 40 is separated from the cabinet 10 at

an initial stage of the auto opening of the door 20.
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[152] The second operating portion 180 may not operate until the first operating portion 170 operates and the gasket 40 is

completely separated from the cabinet 10. Alternatively, the second operating portion 180 may operate after a portion of the gasket

40 is separated from the cabinet 10. In any case, the second operating portion 180 may operate after the first operating portion 170

operates and a set time elapses or the first operating portion 170 moves a set distance.

[153] Referring to FIG. 11, even after a portion of the gasket 40 is separated from the cabinet 10, the first operating portion 1705

may move additionally in the first direction. In a state such as FIG. 11, the first transmission portion 150 engages with the second

transmission portion 154 so that the second transmission portion 154 can be rotated.

[154] When the auto opening of the door 20 is started and the first transmission portion 150 is rotated by a predetermined angle or

more, the second portion 150b engages with the second transmission portion 154 so that a rotational force of the first transmission

portion 150 can be transmitted to the second transmission portion 154. When the second transmission portion 154 is rotated, the10

third transmission portion 160 is also rotated so that the second operating portion 180 moves in a door opening direction. After the

second operating portion 180 starts to operate, an opening angle of the door 20 can be increased.

[155] The second operating portion 180 may move from an initial position to a door opening position in the door opening direction.

The second operating portion 180 may move from the door opening position to the initial position in a door closing direction.

[156] In a process in which the second operating portion 180 moves in the door opening direction, the door 20 is spaced apart from15

the first operating portion 170. In a state in which the first operating portion 170 and the door 20 are spaced apart from each other,

the first operating portion 170 no longer applies force to the door 20.

[157] As shown in FIGS. 11 and 12, in a period of the auto opening process of the door 20, the first operating portion 170 may

operate together with the second operating portion 180. That is, the first operating portion 170 moves in a first direction toward an

end position, and the second operating portion 180 may move to the door opening position.20

[158] In the auto opening process of the door 20, the first transmission gear 130 can be rotated only in the one direction. As shown

in FIG. 12, in a state in which the moving portion 135 of the first transmission gear 130 is accommodated in the slot 142 of the

second transmission gear 140, when the first transmission gear 130 rotates in one direction, the second transmission gear 140 rotates

in the other direction.

[159] While the second transmission gear 140 rotates in the other direction, the first operating portion 170 moves in the first25

direction.

[160] Referring to FIG. 13, during a rotation of the first transmission gear 130 in one direction, the moving portion 135 may be

disengaged from the slot 142 of the second transmission gear 140. A position of the first operating portion 170 at a time point when

the moving portion 135 is disengaged from the slot 142 of the second transmission gear 140 may be the end position.

[161] When the moving portion 135 is disengaged from the slot 142 of the second transmission gear 140, the rotational force of30

the first transmission gear 130 is not transmitted to the second transmission gear 140. That is, a connection between the first

transmission gear 130 and the second transmission gear 140 may be released.

[162] Accordingly, the second transmission gear 140 is rotated in one direction by an elastic force of the elastic body 149 to return

to the initial position.
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[163] In a process in which the second transmission gear 140 rotates in one direction, the first operating portion 170 moves in a

second direction from the end position to the initial position.

[164] Referring to FIG. 14, when the second operating portion 180 continuously moves in the door opening direction to move to

the door opening position, the opening angle of the door 20 becomes maximum. In the present embodiment, the maximum opening

angle of the door 20 may be greater than 90 degrees.5

[165] When the maximum opening angle of the door 20 is 90 degrees or more, there is an advantage in that a user can easily access

the storage space 12 without the user manually opening the door 20 additionally.

[166] In a process in which the second operating portion 180 moves from the initial position to the door opening position, the

second operating portion 180 may maintain a state located adjacent to the first hinge bracket 31. As an example, when a body 181

of the second operating portion 180 is formed in a bent shape and is formed in a shape similar to a bent shape of the first hinge10

bracket 31, movement of the second operating portion 180 is possible in a state in which the body 181 of the second operating

portion 180 is close to the first hinge bracket 31.

[167] Alternatively, in a state in which the second operating portion 180 moves to the door opening position, at least a portion of

the second operating portion 180 may overlap with the first hinge bracket 31 in a vertical direction. Accordingly, there is an

advantage in that external exposure of the second operating portion 180 is reduced in a state in which the door is opened. As an15

example, when the body 181 of the second operating portion 180 is formed in a bent shape, a vertical overlap amount between the

second operating portion 180 and the first hinge bracket 31 can become maximum in a state in which the second operating portion

180 moves to the door opening position.

[168] If a hinge cover covering the first hinge bracket 31 is added, the second operating portion 180 can be moved within the hinge

cover. In this case, there is an advantage in that external exposure of the second operating portion 180 can be minimized.20

[169] On the other hand, after the auto opening of the door 20 is completed, the motor may be rotated in a reverse direction for an

auto closing of the door 20.

[170] As an example, when a closing command of the door 20 is detected or recognized, such as when a set time elapses after the

door 20 is opened, a user is not detected after the door 20 is opened, or a separate door closing command is input, the controller

200 can control the motor to rotate in the reverse direction.25

[171] When the motor rotates in the reverse direction, power of the motor is transmitted to the second transmission unit so that the

second operating portion 180 can move from the door opening position to the initial position in a door closing direction.

[172] Since the connection between the first transmission gear 130 and the second transmission gear 140 is released in a process

in which the door 20 is opened, the first operating portion 170 and the second transmission gear 140 maintain a stopped state in a

process in which the motor rotates in the reverse direction.30

[173] Referring to FIGS. 16 to 19, in the process in which the motor rotates in the reverse direction, the first transmission gear 130

rotates in the other direction.

[174] In a process in which the first transmission gear 130 rotates in the other direction, the moving portion 135 may be aligned

with the recess 143 as shown in (a) of FIG. 19. When the first transmission gear 130 additionally rotates in the other direction, the
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moving portion 135 is into contact with the inclined surface 144 within the recess 143. Referring to (b) and (c) of FIG. 19, in the

process of rotation of the first transmission gear 130 in the other direction, the moving portion 135 is pressed by the inclined surface

144 to move downward. When the moving portion 135 moves downward, the elastic member 148 may contract. Thereafter,

referring to (d) of FIG. 19, when the moving portion 135 is aligned with the slot 142, the elastic member 148 is extended so that

the moving portion 135 is inserted into the slot 142 by an elastic force of the elastic member 148. The motor may be stopped at a5

time point when the moving portion 135 is inserted into the slot 142 or after the moving portion 135 is inserted into the slot 142.

[175] According to the present embodiment, at an initial stage of auto opening of a door, power of a motor is transmitted to a first

operating portion to be used for separation of a gasket, and after a separation process or separation of the gasket, it is used as an

opening force of the door. Therefore, there is an advantage in that the gasket of the door can be easily separated at the initial stage

of door opening.10

[176] In addition, in the case of the present embodiment, since a door is not only automatically opened but also automatically

closed, there is an advantage in that user convenience is improved.

[177] [Manual Opening Process of Door]

[178] FIGS. 21 and 22 are views showing a process in which a door is manually opened.

[179] Referring to FIGS. 21 and 22, a user can manually open the door 20 in a state in which the door 20 is closed.15

[180] As described above, in a state in which the door 20 is closed, since the first transmission portion 150 and the second

transmission portion 154 are in a disconnected state, rotation of the first transmission portion 150 is restricted even if the second

transmission portion 154 rotates. In the disconnected state of the first transmission portion 150 and the second transmission portion

154, the first transmission portion 150 may be located at a disconnected position.

[181] When a user holds a handle of the door 20 and pulls the door 20, the door can rotate. When the door 20 rotates in an opening20

direction, the second operating portion 180 connected to the door 20 moves together with the door 20. In a manual opening process

of the door 20, the second operating portion 180 is movable to a door opening position by a rotational force of the door 20.

[182] When the second operating portion 180 moves together with the door 20, the third transmission portion 160 connected to the

second operating portion 180 rotates. When the third transmission portion 160 rotates, the second transmission portion 154 also

rotates. However, since the first transmission portion 150 is located at the disconnected position, the first transmission portion 15025

does not rotate even if the second transmission portion 154 rotates. Therefore, in the manual opening process of the door 20, the

manual rotational force of the door 20 is not transmitted to the first transmission portion 150. Since the rotational force of the door

20 is not transmitted to the driver 110 either, a load can be prevented from acting on the driver 110. In addition, in the manual

opening process of the door 20, since the rotational force of the door 20 is not transmitted to the first transmission unit and the

power transmission portion 120 either, generation of noise due to rotation of gears can be prevented.30

[183] Even in a process in which a user closes the door 20, the second transmission portion 154 rotates, but the first transmission

portion 150 can maintain a stopped state.

[184] On the other hand, considering weight of a door or strength of magnetic force of a magnet, it is also possible to omit the first

transmission unit and the first operating portion.
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CLAIMS

[Claim 1]

A refrigerator, comprising:

a cabinet having a storage space;

a door that opens and closes the storage space; and5

a door opening and closing device configured to open the door,

wherein the door opening and closing device comprises:

a driver that generates power;

a power transmission portion that transmits the power of the driver;

a first operating portion that operates by receiving the power of the driver; and10

a second operating portion that operates by receiving the power of the driver and is disposed at a position spaced apart

from a rotation center of the door,

wherein when the driver operates for an auto opening of the door, the first operating portion starts to operate, and the

second operating portion starts to operate after the first operating portion starts to operate.

[Claim 2]15

The refrigerator of claim 1,

wherein the door opening and closing device further comprises:

a first transmission unit configured to transmit the power of the driver to the first operating portion during an auto

opening process of the door; and

a second transmission unit configured to transmit the power of the driver to the second operating portion.20

[Claim 3]

The refrigerator of claim 2,

wherein the first operating portion comprises a rack gear connected to the first transmission unit.

[Claim 4]

The refrigerator of claim 3,25

wherein the first operating portion comprises:

a first member including the rack gear; and

a second member rotatably connected to the first member and in contact with a rear surface of the door.

[Claim 5]

The refrigerator of claim 2,30

wherein the second operating portion comprises:

a body extending from the cabinet toward the door;

a first coupling portion located at one side of the body and coupled to the door; and

a second coupling portion located at another side of the body and coupled to the second transmission unit.
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[Claim 6]

The refrigerator of claim 2,

wherein in the auto opening process of the door, the first transmission unit blocks transmission of the power while the

first operating portion is operated.

[Claim 7]5

The refrigerator of claim 6,

wherein the door opening and closing device further comprises an elastic body providing an elastic force to the first

operating portion or the first transmission unit so that the first operating portion returns to an initial position in a state in which the

transmission of the power is blocked.

[Claim 8]10

The refrigerator of claim 1,

wherein in a period of an auto opening process of the door, the first operating portion and the second operating portion

move together in a door opening direction.

[Claim 9]

The refrigerator of claim 1,15

wherein in an auto opening process of the door, the first operating portion moves from an initial position to an end

position, and the second operating portion moves from an initial position to a door opening position,

wherein before the second operating portion moves to the door opening position, the first operating portion returns to

the initial position again after being moved to the end position.

[Claim 10]20

The refrigerator of claim 9,

wherein in the auto closing process of the door, the second operating portion moves from the door opening position to

the initial position in a state in which the first operating portion is stopped at the end position.

[Claim 11]

The refrigerator of claim 2,25

wherein in a manual opening process of the door, the second transmission unit blocks a rotational force of the door from

being transmitted to the driver.

[Claim 12]

The refrigerator of claim 2,

wherein in the auto opening process of the door, the second transmission unit receives the power of the driver from the30

first transmission unit.

[Claim 13]

The refrigerator of claim 2,

wherein the first transmission unit comprises:
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a first transmission gear having a moving portion; and

a second transmission gear having a slot in which the moving portion is accommodated and connected to the first

operating portion,

wherein when the first transmission gear is rotated in one direction in a state in which the moving portion is located in

the slot, the second transmission gear is rotated together,5

wherein when the first transmission gear is rotated in the one direction in a state in which the moving portion is

disengaged from the slot, the second transmission gear is not rotated.

[Claim 14]

The refrigerator of claim 13,

wherein in the auto opening process of the door, the first operating portion moves from an initial position to an end10

position,

wherein when the first operating portion moves to the end position, the moving portion is disengaged from the slot.

[Claim 15]

The refrigerator of claim 13,

wherein the second transmission gear comprises a recess communicating with the slot, and an inclined surface in contact15

with the moving portion as a surface forming the recess,

wherein in an auto closing process of the door, when the second transmission gear rotates in another direction, the

moving portion is moved from the recess into the slot along the inclined surface.

[Claim 16]

The refrigerator of claim 2,20

wherein the second transmission unit comprises:

a first transmission portion;

a second transmission portion connectable to or disconnectable from the first transmission portion; and

a third transmission portion connected to the second transmission portion and the second operating portion.

[Claim 17]25

The refrigerator of claim 16,

wherein the first transmission portion comprises a first portion in which gear teeth are absent, and a second portion in

which gear teeth are present,

wherein in a state in which the door is closed, the first transmission portion is located at a disconnected position where

the first portion is aligned with the second transmission portion,30

wherein in the auto opening process of the door, when the first transmission portion is rotated by a predetermined angle,

the second portion is connected to the second transmission portion.

[Claim 18]

The refrigerator of claim 17,



19

wherein at the disconnected position of the first transmission portion, the door is manually openable.

[Claim 19]

The refrigerator of claim 18,

wherein in a manual opening process of the door, the second operating portion is movable to the door opening position

by the rotational force of the door.5

[Claim 20]

A refrigerator, comprising:

a cabinet having a storage space;

a door that opens and closes the storage space; and

a door opening and closing device configured to open the door,10

wherein the door opening and closing device comprises:

a driver that generates power;

an operating portion that operates by receiving the power of the driver and is disposed at a position spaced apart from a

rotation center of the door;

a first transmission portion configured to transmit the power of the driver; and15

a second transmission portion connectable to or disconnectable from the first transmission portion,

wherein in a state in which the door is closed, the first transmission portion is located at a disconnected position where

the first transmission portion is disconnected to the second transmission portion,

wherein when the driver operates for an auto opening of the door, the first transmission portion moves to a connected

position to be connected to the second transmission portion in an auto opening process of the door.20
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ABSTRACT

The refrigerator according to an embodiment includes: a cabinet having a storage chamber; a door for opening and closing the 

storage chamber; and a door opening and closing device for opening the door, wherein the door opening and closing device includes:

a driving unit for generating power; a power transmission unit for transmitting power from the driving unit; a first operation unit

operated by receiving power from the driving unit; and a second operation unit operated by receiving power from the driving unit5

and disposed at a position spaced apart from the center of rotation of the door, and when the driving unit operates to automatically

open the door, the first operation unit starts to operate, and after the first operation unit starts to operate, the second operation unit

starts to operate.

10
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Claims

1. A refrigerator, comprising:

a cabinet having a storage space;

a door that opens and closes the storage space; and5

a door opening and closing device configured to open the door,

wherein the door opening and closing device comprises:

a driver that generates power;

a power transmission portion that transmits the power of the driver;

a first operating portion that operates by receiving the power of the driver; and10

a second operating portion that operates by receiving the power of the driver and is disposed at a position spaced apart

from a rotation center of the door,

wherein when the driver operates for an auto opening of the door, the first operating portion starts to operate, and the

second operating portion starts to operate after the first operating portion starts to operate.

15

2. The refrigerator of claim 1,

wherein the door opening and closing device further comprises:

a first transmission unit configured to transmit the power of the driver to the first operating portion during an auto

opening process of the door; and

a second transmission unit configured to transmit the power of the driver to the second operating portion.20

3. The refrigerator of claim 2,

wherein the first operating portion comprises a rack gear connected to the first transmission unit, preferably wherein the

first operating portion comprises:

a first member including the rack gear; and25

a second member rotatably connected to the first member and in contact with a rear surface of the door.

4. The refrigerator of claim 2,

wherein the second operating portion comprises:

a body extending from the cabinet toward the door;30

a first coupling portion located at one side of the body and coupled to the door; and

a second coupling portion located at another side of the body and coupled to the second transmission unit.

5. The refrigerator of claim 2,

wherein in the auto opening process of the door, the first transmission unit blocks transmission of the power while the35

first operating portion is operated.

6. The refrigerator of claim 5,

wherein the door opening and closing device further comprises an elastic body providing an elastic force to the first

operating portion or the first transmission unit so that the first operating portion returns to an initial position in a state in which the40

transmission of the power is blocked.

7. The refrigerator of claim 1,

wherein in a period of an auto opening process of the door, the first operating portion and the second operating portion

move together in a door opening direction.45
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8. The refrigerator of claim 1,

wherein in an auto opening process of the door, the first operating portion moves from an initial position to an end

position, and the second operating portion moves from an initial position to a door opening position,

wherein before the second operating portion moves to the door opening position, the first operating portion returns to

the initial position again after being moved to the end position.5

9. The refrigerator of claim 8,

wherein in the auto closing process of the door, the second operating portion moves from the door opening position to

the initial position in a state in which the first operating portion is stopped at the end position.

10

10. The refrigerator of claim 2,

wherein in a manual opening process of the door, the second transmission unit blocks a rotational force of the door from

being transmitted to the driver, and/or

in the auto opening process of the door, the second transmission unit receives the power of the driver from the first

transmission unit.15

11. The refrigerator of claim 2,

wherein the first transmission unit comprises:

a first transmission gear having a moving portion; and

a second transmission gear having a slot in which the moving portion is accommodated and connected to the first20

operating portion,

wherein when the first transmission gear is rotated in one direction in a state in which the moving portion is located in

the slot, the second transmission gear is rotated together,

wherein when the first transmission gear is rotated in the one direction in a state in which the moving portion is

disengaged from the slot, the second transmission gear is not rotated.25

12. The refrigerator of claim 11,

wherein in the auto opening process of the door, the first operating portion moves from an initial position to an end

position,

wherein when the first operating portion moves to the end position, the moving portion is disengaged from the slot.30

13. The refrigerator of claim 12,

wherein the second transmission gear comprises a recess communicating with the slot, and an inclined surface in contact

with the moving portion as a surface forming the recess,

wherein in an auto closing process of the door, when the second transmission gear rotates in another direction, the35

moving portion is moved from the recess into the slot along the inclined surface.

14. The refrigerator of claim 2,

wherein the second transmission unit comprises:

a first transmission portion;40

a second transmission portion connectable to or disconnectable from the first transmission portion; and

a third transmission portion connected to the second transmission portion and the second operating portion.

15. The refrigerator of claim 14,

wherein the first transmission portion comprises a first portion in which gear teeth are absent, and a second portion in45

which gear teeth are present,
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wherein in a state in which the door is closed, the first transmission portion is located at a disconnected position where

the first portion is aligned with the second transmission portion,

wherein in the auto opening process of the door, when the first transmission portion is rotated by a predetermined angle,

the second portion is connected to the second transmission portion.

5
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Claims

[Claim 1]

1. A refrigerator, comprising:

a cabinet having a storage space;5

a door that opens and closes the storage space; and

a door opening and closing device configured to open the door,

wherein the door opening and closing device comprises:

a driver that generates power;

a power transmission portion that transmits the power of the driver;10

a first operating portion that operates by receiving the power of the driver; and

a second operating portion that operates by receiving the power of the driver and is disposed at a position spaced apart

from a rotation center of the door,

wherein when the driver operates for an auto opening of the door, the first operating portion starts to operate, and the

second operating portion starts to operate after the first operating portion starts to operate.15

[Claim 2]

2. The refrigerator of claim 1,

wherein the door opening and closing device further comprises:

a first transmission unit configured to transmit the power of the driver to the first operating portion during an auto

opening process of the door; and20

a second transmission unit configured to transmit the power of the driver to the second operating portion.

[Claim 3]

3. The refrigerator of claim 2,

wherein the first operating portion comprises a rack gear connected to the first transmission unit, preferably wherein the

first operating portion comprises:25

a first member including the rack gear; and

a second member rotatably connected to the first member and in contact with a rear surface of the door.

[Claim 4]

The refrigerator of claim 3,

wherein the first operating portion comprises:30

a first member including the rack gear; and

a second member rotatably connected to the first member and in contact with a rear surface of the door.

[Claim 5]

4. The refrigerator of claim 2,

wherein the second operating portion comprises:35

a body extending from the cabinet toward the door;

a first coupling portion located at one side of the body and coupled to the door; and

a second coupling portion located at another side of the body and coupled to the second transmission unit.

[Claim 6]

5. The refrigerator of claim 2,40

wherein in the auto opening process of the door, the first transmission unit blocks transmission of the power while the

first operating portion is operated.

[Claim 7]

6. The refrigerator of claim 65,
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wherein the door opening and closing device further comprises an elastic body providing an elastic force to the first

operating portion or the first transmission unit so that the first operating portion returns to an initial position in a state in which the

transmission of the power is blocked.

[Claim 8]

7. The refrigerator of claim 1,5

wherein in a period of an auto opening process of the door, the first operating portion and the second operating portion

move together in a door opening direction.

[Claim 9]

8. The refrigerator of claim 1,

wherein in an auto opening process of the door, the first operating portion moves from an initial position to an end10

position, and the second operating portion moves from an initial position to a door opening position,

wherein before the second operating portion moves to the door opening position, the first operating portion returns to

the initial position again after being moved to the end position.

[Claim 10]

9. The refrigerator of claim 98,15

wherein in the auto closing process of the door, the second operating portion moves from the door opening position to

the initial position in a state in which the first operating portion is stopped at the end position.

[Claim 11]

10. The refrigerator of claim 2,

wherein in a manual opening process of the door, the second transmission unit blocks a rotational force of the door from20

being transmitted to the driver, and/or

in the auto opening process of the door, the second transmission unit receives the power of the driver from the first

transmission unit.

[Claim 12]

The refrigerator of claim 2,25

wherein in the auto opening process of the door, the second transmission unit receives the power of the driver from the

first transmission unit.

[Claim 13]

11. The refrigerator of claim 2,

wherein the first transmission unit comprises:30

a first transmission gear having a moving portion; and

a second transmission gear having a slot in which the moving portion is accommodated and connected to the first

operating portion,

wherein when the first transmission gear is rotated in one direction in a state in which the moving portion is located in

the slot, the second transmission gear is rotated together,35

wherein when the first transmission gear is rotated in the one direction in a state in which the moving portion is

disengaged from the slot, the second transmission gear is not rotated.

[Claim 14]

12. The refrigerator of claim 1311,

wherein in the auto opening process of the door, the first operating portion moves from an initial position to an end40

position,

wherein when the first operating portion moves to the end position, the moving portion is disengaged from the slot.

[Claim 15]

13. The refrigerator of claim 1312,

wherein the second transmission gear comprises a recess communicating with the slot, and an inclined surface in contact45

with the moving portion as a surface forming the recess,
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wherein in an auto closing process of the door, when the second transmission gear rotates in another direction, the

moving portion is moved from the recess into the slot along the inclined surface.

[Claim 16]

14. The refrigerator of claim 2,

wherein the second transmission unit comprises:5

a first transmission portion;

a second transmission portion connectable to or disconnectable from the first transmission portion; and

a third transmission portion connected to the second transmission portion and the second operating portion.

[Claim 17]

15. The refrigerator of claim 1614,10

wherein the first transmission portion comprises a first portion in which gear teeth are absent, and a second portion in

which gear teeth are present,

wherein in a state in which the door is closed, the first transmission portion is located at a disconnected position where

the first portion is aligned with the second transmission portion,

wherein in the auto opening process of the door, when the first transmission portion is rotated by a predetermined angle,15

the second portion is connected to the second transmission portion.

[Claim 18]

The refrigerator of claim 17,

wherein at the disconnected position of the first transmission portion, the door is manually openable.

[Claim 19]20

The refrigerator of claim 18,

wherein in a manual opening process of the door, the second operating portion is movable to the door opening position

by the rotational force of the door.

[Claim 20]

A refrigerator, comprising:25

a cabinet having a storage space;

a door that opens and closes the storage space; and

a door opening and closing device configured to open the door,

wherein the door opening and closing device comprises:

a driver that generates power;30

an operating portion that operates by receiving the power of the driver and is disposed at a position spaced apart from a

rotation center of the door;

a first transmission portion configured to transmit the power of the driver; and

a second transmission portion connectable to or disconnectable from the first transmission portion,

wherein in a state in which the door is closed, the first transmission portion is located at a disconnected position where35

the first transmission portion is disconnected to the second transmission portion,

wherein when the driver operates for an auto opening of the door, the first transmission portion moves to a connected

position to be connected to the second transmission portion in an auto opening process of the door.
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