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【DESCRIPTION】 

【Invention Title】 

DOOR LOCKING DEVICE AND WASHING MACHINE HAVING THE SAME 

【Technical Field】 

[0001] The present disclosure relates to a washing machine into which 

additional laundry can be inserted even without opening a door through an auxiliary 

laundry inlet formed at the door, and more particularly, to a locking device for an 

auxiliary door configured to open and close the auxiliary laundry inlet. 

【Background Art】 

[0002] Generally, a washing machine is an apparatus that uses electricity to 

wash clothes, and types of washing machine include a drum washing machine in 

which a rotary tub is horizontally disposed and laundry is lifted upward and dropped 

along an inner peripheral surface of the rotary tub when the rotary tub rotates in 

forward and reverse directions with respect to a horizontal axis so that laundry is 

washed and a vertical-axis washing machine in which a rotary tub with a pulsator 

therein is vertically disposed and laundry is washed using a water current generated 

by the pulsator when the rotary tub rotates in forward and reverse directions with 

respect to a vertical axis. 

[0003] Generally, a drum washing machine includes a cabinet, a tub 

configured to store wash water inside the cabinet, and a drum configured to contain 

laundry and rotatably installed inside the tub.  The cabinet includes an opening for 

inserting laundry into the drum, and the opening is opened and closed by a door. 

[0004] During a washing process, because a tub of a drum washing machine 

is filled to a certain level with wash water, a door has to be opened after the wash 
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water stored in the tub is drained for additional laundry to be inserted during the 

washing process.  For such a problem, the present disclosure proposes a washing 

machine in which an auxiliary laundry inlet is formed at a door of the washing 

machine so that additional laundry can be inserted via the auxiliary laundry inlet 

without opening the door while the washing machine is filled with wash water during 

the washing process. 

【Disclosure】 

【Technical Problem】 

[0005] It is an aspect of the present disclosure to provide a washing machine 

having a locking device for an auxiliary door configured to open and close an 

auxiliary laundry inlet for inserting additional laundry during a washing process. 

[0006] It is another aspect of the present disclosure to provide a washing 

machine in which an auxiliary door mounted at a door of the washing machine is 

automatically opened. 

【Technical Solution】 

[0007] A door locking device according to the idea of the present disclosure 

includes a latch configured to move in a first direction to restrict a door and move in 

a second direction, which is opposite the first direction, to release the restriction on 

the door, and a locker configured to move in a third direction, which is different from 

the first direction and the second direction, to limit movement of the latch in the 

second direction and move in a fourth direction, which is opposite the third direction, 

to move the latch in the second direction. 

[0008] The locker may include a lifter protruding in the second direction. 
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[0009] The latch may include a latch groove formed to be recessed at a 

portion at which the latch crosses the locker. 

[0010] The door locking device may further include a driving source 

configured to provide power for moving the locker in the third direction and the 

fourth direction, and a pinion gear configured to receive power from the driving 

source and rotate, and the locker may include a rack gear disposed on a body of the 

locker and configured to be engaged with the pinion gear to receive power. 

[0011] The door locking device may include a locking stopper configured to 

limit movement of the locker in the third direction. 

[0012] The locking stopper may not limit movement of the locker when the 

door is closed. 

[0013] The third direction may be perpendicular to the first and second 

directions. 

[0014] A washing machine according to the idea of the present disclosure 

includes a cabinet having a laundry inlet formed therein, a door configured to open 

and close the laundry inlet, an opening formed in the door, an auxiliary door 

configured to open and close the opening, and a door locking device configured to 

keep the auxiliary door closed, wherein the door locking device includes a latch 

engaged with the auxiliary door to keep the auxiliary door closed and move in a 

second direction from a position at which the latch is engaged with the auxiliary door 

to be detached from the auxiliary door, and a locker configured to move in a third 

direction, which is different from the second direction, to limit movement of the latch 

in the second direction. 

【Advantageous Effects】 
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[0015] A door can be locked or automatically opened with a locking device 

having a simple configuration. 

【Description of Drawings】 

[0016] FIG. 1 is a perspective view of a washing machine according to an 

embodiment of the present disclosure. 

[0017] FIG. 2 is a cross-sectional view of the washing machine according to 

the embodiment of the present disclosure. 

[0018] FIG. 3A is an enlarged view of a state in which an auxiliary door of 

the washing machine according to the embodiment of the present disclosure is open. 

[0019] FIG. 3B is an exploded perspective view of a state in which the 

auxiliary door of the washing machine according to the embodiment of the present 

disclosure is detached from a cabinet. 

[0020] FIG. 4 is a view illustrating a state in which a door and the cabinet of 

the washing machine according to the embodiment of the present disclosure are 

detached. 

[0021] FIG. 5 is a perspective view of a door locking device according to the 

embodiment of the present disclosure. 

[0022] FIG. 6 is an exploded perspective view of the door locking device 

according to the embodiment of the present disclosure. 

[0023] FIG. 7 is a view illustrating a partial configuration of the door locking 

device according to the embodiment of the present disclosure. 

[0024] FIGS. 8 and 9 are views illustrating operations of the auxiliary door 

and the door locking device according to the embodiment of the present disclosure. 

[0025] FIGS. 10, 11, and 12 are views illustrating an operation of the door 

locking device according to the embodiment of the present disclosure. 
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[0026] FIG. 13 is a perspective view of a door locking device according to 

another embodiment of the present disclosure. 

[0027] FIG. 14 is a view illustrating a partial configuration of the door 

locking device according to the other embodiment of the present disclosure. 

[0028] FIGS. 15, 16, 17, and 18 are views illustrating an operation of the 

door locking device according to the other embodiment of the present disclosure. 

[0029] FIG. 19 is a front view of a partial configuration of a door locking 

device according to still another embodiment of the present disclosure. 

[0030] FIG. 20 is a view illustrating an operation of a locking stopper 

according to the other embodiment of the present disclosure. 

[0031] FIG. 21 is a cross-sectional view of an auxiliary door according to yet 

another embodiment of the present disclosure. 

[0032] FIG. 22 is a cross-sectional view of an auxiliary door according to yet 

another embodiment of the present disclosure. 

[0033] FIG. 23 is a view illustrating a door according to yet another 

embodiment of the present disclosure. 

【Modes of the Invention】 

[0034] Embodiments described herein and configurations illustrated in the 

drawings are merely exemplary embodiments of the present disclosure, and various 

modifications which may replace the embodiments and the drawings herein may be 

present at the time of filing this application. 

[0035] Like reference numerals or symbols presented in the drawings of the 

application indicate parts or elements that perform substantially the same functions. 

[0036] Terms used herein are for describing the embodiments and are not 

intended to limit and/or restrict the disclosure.  A singular expression includes a 
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plural expression unless context clearly indicates otherwise.  In the application, 

terms such as “include” or “have” should be understood as designating that features, 

number, steps, operations, elements, parts, or combinations thereof exist and not as 

precluding the existence of or the possibility of adding one or more other features, 

numbers, steps, operations, elements, parts, or combinations thereof in advance. 

[0037] Terms including ordinals such as “first” and “second” may be used 

herein may be used to describe various elements, but the elements are not limited by 

the terms.  The terms are only used for the purpose of distinguishing one element 

from another element.  For example, a first element may be referred to as a second 

element while not departing from the scope of the present disclosure, and likewise, a 

second element may also be referred to as a first element.  The term “and/or” 

includes a combination of a plurality of related described items or any one item 

among the plurality of related described items. 

[0038] Hereinafter, embodiments according to the present disclosure will be 

described in detail below with reference to the accompanying drawings. 

[0039] FIG. 1 is a perspective view of a washing machine according to an 

embodiment of the present disclosure, FIG. 2 is a cross-sectional view of the washing 

machine according to the embodiment of the present disclosure, FIG. 3A is an 

enlarged view of a state in which an auxiliary door of the washing machine 

according to the embodiment of the present disclosure is open, FIG. 3B is an 

exploded perspective view of a state in which the auxiliary door of the washing 

machine according to the embodiment of the present disclosure is detached from a 

cabinet, and FIG. 4 is a view illustrating a state in which a door and the cabinet of the 

washing machine according to the embodiment of the present disclosure are detached. 
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[0040] A washing machine 1 includes a cabinet 10 forming a washing space 5 

therein, a tub 20 configured to store wash water or rinse water which will be used in 

a washing process or a rinsing process, and a driving motor 7 configured to rotate a 

drum 30.  The washing space 5 inside the cabinet may be formed by the tub and the 

drum. 

[0041] The cabinet 10 includes a top frame 10a, a front frame 10b, a rear 

frame 10c, and side frames 10d respectively forming a top surface, a front surface, a 

rear surface, and side surfaces of the cabinet. 

[0042] A control panel 80 including input units 81a and 81b configured to 

receive an operation command of the washing machine 1 from a user and a display 

unit 83 configured to display operation information of the washing machine 1 is 

disposed at an upper portion of the front panel 10b. 

[0043] A laundry inlet 11 (see FIG. 4) for inserting laundry into the drum 30 

is disposed below the control panel 80 and at a center of the front panel 10b, and a 

door 100 configured to open and close the laundry inlet 11 is hinge-coupled to the 

front panel 10b. 

[0044] A diaphragm 90 may be disposed between the laundry inlet 11 and an 

opening 21 of the tub 20.  The diaphragm 90 may form a path from the laundry inlet 

11 to the opening 21 of the tub 20 and reduce vibration transferred toward the front 

frame 10b during rotation of the drum 30.  A portion of the diaphragm 90 may be 

disposed between a door assembly 110 and the front frame 10b to prevent leakage of 

wash water in the tub 20 to outside of the cabinet 10. 

[0045] A spring 17 configured to support the tub 20 from the top may be 

disposed between the tub 20 and the cabinet 10.  The spring 17 serves to mitigate 

vibration and noise generated due to movement of the tub 20 with an elastic force. 
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[0046] A water supply pipe 13 configured to supply wash water to the tub 20 

is installed above the tub 20.  A water supply valve 14 is installed at one side of the 

water supply pipe 13. 

[0047] A detergent supply device 40 is connected to the tub 20 via a 

connection pipe 16.  Water supplied via the water supply pipe 13 is supplied to an 

inside of the tub 20 with a detergent via the detergent supply device 40. 

[0048] The tub 20 is supported by a damper 42.  The damper 42 connects an 

inner bottom surface of the cabinet 10 to an outer surface of the tub 20.  The 

damper 42 may also be disposed at top, left, and right sides of the cabinet 10 in 

addition to the inner bottom surface of the cabinet 10 and support the tub 20.  The 

damper 42 or the spring 17 may be disposed above or below the tub 20 and mitigate 

vibration and impact generated due to vertical movement of the tub 20. 

[0049] A driving shaft 11 configured to transfer power of the driving motor 7 

is connected to a rear surface of the drum 30.  A plurality of through-holes 27 for 

circulation of wash water are formed along a circumference of the drum 30.  A 

plurality of lifters 26 are installed at an inner peripheral surface of the drum 30 for 

laundry to be lifted and dropped during rotation of the drum 30. 

[0050] The driving shaft 11 is disposed between the drum 30 and the driving 

motor 7.  One end of the driving shaft 11 is connected to a rear plate of the drum 30, 

and the other end of the driving shaft 11 extends to an outside of a rear wall of the 

tub 20.  When the driving motor 7 drives the driving shaft 11, the drum 30 

connected to the driving shaft 11 rotates about the driving shaft 11. 

[0051] A bearing housing 8 configured to rotatably support the driving shaft 

11 is installed at the rear wall of the tub 20.  The bearing housing 8 may be formed 

of an aluminum alloy and may be inserted into the rear wall of the tub 20 during 
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injection molding of the tub 20.  Bearings 9 may be installed between the bearing 

housing 8 and the driving shaft 11 to facilitate rotation of the driving shaft 11. 

[0052] A drainage pump 4 configured to discharge water inside the tub 20 to 

outside of the cabinet 10, a connecting hose 3 configured to connect the tub 20 to the 

drainage pump 4 for water inside the tub 20 to be introduced into the drainage pump 

4, and a drainage hose (not illustrated) configured to guide water pumped by the 

drainage pump 4 to outside of the cabinet 10 are disposed below the tub 20. 

[0053] The door 100 may include a door unit 110 that corresponds to the 

laundry inlet 11 and an auxiliary door 120 configured to open and close an auxiliary 

laundry inlet 111 disposed in the door unit 110. 

[0054] The door unit 110 may be disposed to be rotatable with respect to the 

cabinet 10.  The door unit 110 may include a door frame 112 and a door glass 121. 

[0055] The door frame 112 has a structure in which a front door frame 112a 

and a rear door frame 112b are coupled.  Although the door frame 112 is formed in 

a substantially annular shape in the embodiment of the present disclosure, the door 

frame 112 may also be formed in a quadrangular shape.  The door glass 121 is 

disposed to be supported between the front door frame 112a and the rear door frame 

112b. 

[0056] For the inside of the drum to be visible from outside the washing 

machine even when the door 100 is closing the laundry inlet 11, the door glass 121 

may be formed of a transparent material.  The door glass 121 may be disposed to 

convexly protrude from the door frame 112 toward the inside of the cabinet 10.  By 

such a configuration, the door glass 121 may be inserted into the laundry inlet 11 

when the door 100 is closed. 
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[0057] A hinge 114 is disposed at a periphery of the laundry inlet 11 for the 

door 100 to be rotatable with respect to the cabinet 10 and is coupled to a hinge 

coupler 115 formed at one side of the door unit 110.  A hook 116 may be provided 

at the other side of the door frame 112, and a hook accommodator 118 may be 

disposed in the front panel 10a corresponding to the hook 116 to maintain a state in 

which the door 100 closes the laundry inlet 11. 

[0058] The auxiliary laundry inlet 111 is disposed in the door 100 for laundry 

to be inserted into the washing machine even when the door 100 is closed.  

Although the auxiliary laundry inlet 111 is disposed in the door unit 110 in the 

embodiment of the present disclosure, a hole may be drilled in the door glass 121 to 

form the auxiliary laundry inlet therein. 

[0059] Laundry has to pass through the door glass 121 to be inserted into the 

washing machine via the auxiliary laundry inlet 111 of the door unit 110.  For this, 

a glass through-hole 121a is disposed in the door glass 121.  As an alternative, an 

upper portion of the door glass may be recessed to prevent the door glass from being 

disposed behind the auxiliary laundry inlet 111. 

[0060] To connect the auxiliary laundry inlet 11 of the door unit 110 to the 

glass through-hole 121a of the door glass 121, the door unit 110 may include a 

connection guide 119.  The connection guide 119 may have both open ends and be 

formed in a tubular shape having a hollow. 

[0061] Specifically, the connection guide 119 may have one end connected to 

the auxiliary laundry inlet 111 and the other end connected to the glass through-hole 

121a.  In the present embodiment, the connection guide 119 may be disposed to be 

inclined downward from the front toward the rear.  That is, the one end of the 

connection guide 119 connected to the auxiliary laundry inlet 111 is disposed at a 
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higher position than the other end thereof.  By such a configuration, laundry may be 

easily inserted into the drum 30 via the auxiliary laundry inlet 111. 

[0062] The auxiliary door 120 is rotatably mounted at the door unit 110 to 

open and close the auxiliary laundry inlet 111.  The auxiliary door 120 may be 

formed of an insulating or heat-resistant material.  This is to prevent heat inside the 

cabinet 10 from being transferred to outside of the auxiliary door 120 in a case of a 

washing machine having a drying function in which temperature inside the cabinet 

10 may rise. 

[0063] An elastic gasket 130 is disposed at a portion of a rear surface of the 

auxiliary door 120 at which the auxiliary door 120 comes in contact with a periphery 

of a circumference of the auxiliary laundry inlet 111.  The elastic gasket 130 has a 

shape corresponding to that of the auxiliary laundry inlet 111 and seals a gap 

between the auxiliary laundry inlet 111 and the auxiliary door 120 when the auxiliary 

door 120 is closing the auxiliary laundry inlet 111.  The elastic gasket 130 may be 

formed of an elastic material such as rubber or have a structure such as a tubular 

structure having elasticity.  Consequently, the auxiliary door 120 is biased in a 

direction in which the auxiliary door 120 is opened when the auxiliary door 120 is 

closed.  That is, when a force that keeps the auxiliary door 120 closed disappears, 

the auxiliary door 120 may be automatically opened due to an elastic restoration 

force of the elastic gasket 130. 

[0064] An auxiliary door hinge 135 is disposed at the auxiliary door 120 and 

is installed at an auxiliary door coupler 117 disposed in the door unit 110.  

Although the auxiliary door 120 is biased in the direction in which the auxiliary door 

120 is opened due to the restoration force of the elastic gasket 130 in the embodiment 

of the present disclosure, an elastic member 537 (see FIG. 22) may be installed at the 
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auxiliary door hinge 135 and reinforce an automatic opening function of the auxiliary 

door 120.  This will be described below. 

[0065] To keep the auxiliary door 120 closed, the door 100 may include a 

door locking device 140 (see FIG. 3).  The door locking device 140 will be 

described in detail below. 

[0066] FIG. 5 is a perspective view of a door locking device according to an 

embodiment of the present disclosure, and FIG. 6 is an exploded perspective view of 

the door locking device according to the embodiment of the present disclosure. 

[0067] The door locking device 140 is disposed above the auxiliary laundry 

inlet 111 and is mounted between the front door frame 112a and the rear door frame 

112b such that only a portion of the door locking device 140 is exposed to the 

outside.  The door locking device 140 serve to keep the auxiliary door 120 closed or 

lock the auxiliary door 120.  Here, keeping the auxiliary door 120 closed means that 

the auxiliary door 120 is kept unopened unless an external force is applied thereto, 

that is, the auxiliary door 120 is manipulated by a user, and locking the auxiliary 

door 120 means that the auxiliary door 120 is locked in a closed state so that the 

auxiliary door 120 is not opened even when a user attempts to open the auxiliary 

door 120.  In the present disclosure, an unlocked state will be used as a term relative 

to a locked state of the auxiliary door 120.  Because the auxiliary door 120 is kept 

closed when not manipulated by a user even in the unlocked state of the auxiliary 

door 120, the closed state of the auxiliary door 120 is the same as the unlocked state.  

To sum up, the auxiliary door 120 may be in any one state of the open state, the 

closed state, and the locked state. 

[0068] The door locking device 140 may include a housing 142, a latch 150, 

and a locker 160. 
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[0069] The housing 142 forms an exterior of the door locking device 140 and 

is configured to protect components mounted therein.  Components such as the 

latch 150 and the locker 160 which will be described below may be mounted inside 

the housing 142.  At least a portion of the latch 150 may protrude from the housing 

142 and be engaged with the auxiliary door 120.  A locking stopper 180 which will 

be described below may also protrude from the housing 142. 

[0070] The housing 142 may be divided into a front housing 142a and a rear 

housing 142b.  Components may be mounted in a space formed between the front 

housing 142a and the rear housing 142b due to coupling therebetween. 

[0071] The latch 150 has a substantially bar shape and is mounted inside the 

housing 142 so that a latch head 152 disposed at one end of the latch 150 protrudes to 

outside of the housing 142.  The protruding latch head 152 is exposed above the 

auxiliary laundry inlet 111 when the auxiliary door 120 is open, and the latch head 

152 is fitted into an insertion groove 122 disposed at an upper portion of the auxiliary 

door 120 and keeps the auxiliary door 120 closed when the auxiliary door 120 is 

closed.  For this, the latch 150 may be disposed to vertically reciprocate, and a 

guide protrusion 143 protruding forward is disposed at the front housing 142a to 

guide a reciprocating path of the latch 150.  A latch leg 151 protruding forward 

from a middle portion of the latch 150 is accommodated in an inner space of the 

housing 140 formed by the guide protrusion 143.  In the embodiment of the present 

disclosure, a pair of latch legs 151 protruding forward from both sides of the latch 

150 are configured to slide along both walls of an inner space of the guide protrusion 

143.  A spring support 151a is formed between the pair of latch legs 151, and a 

latch spring 156 is disposed between the spring support 151a and an upper wall of 
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the inner space of the guide protrusion 143 such that the latch 150 is biased 

downward. 

[0072] A latch slope 153 that is curved is disposed at a portion of the latch 

head 150 coming in contact with the auxiliary door 150 so that the latch 150 may 

retreat upward due to a force of the auxiliary door 120 pressing the latch 150 

rearward when the auxiliary door 120 is closed.  To restrict reciprocating motion of 

the latch 150, a latch groove 155 that is recessed is disposed at a rear portion of the 

latch 150.  The latch groove 155 may be defined as a space formed between an 

upper wall 154 protruding rearward from the other end of the latch head 152 and a 

bottom 157 formed at a position opposite the upper wall 154.  The latch groove 155 

may form a path along which the locker 160 moves, and the reciprocating motion of 

the latch 150 may be restricted or the latch 150 may be pressed to retreat depending 

on a portion of the locker 160 placed in the latch groove 155. 

[0073] The locker 160 includes a locker body 162 having a substantially bar 

shape.  When a longitudinal direction or a reciprocating direction of the latch 150 is 

defined as a first direction W1, a longitudinal direction or a reciprocating direction of 

the locker 160 may be referred to as a second direction W2, which is different from 

the first direction W1.  Although the first direction W1 is a vertical direction and 

the second direction W2 is a horizontal direction in the present embodiment, the first 

direction and the second direction are not necessarily perpendicular to each other, 

and the first direction and the second direction are not necessarily linear.  For 

example, when a cylindrical locker rotates in a circumferential direction, the second 

direction w2 may be the circumferential direction.  In the present embodiment, the 

first direction w1 and the second direction w2 may be orthogonal to each other.  

The latch 150 may move in a first-a direction w1a to restrict the auxiliary door 120 
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or move in a first-b direction w1b, which is opposite the first-a direction w1a, to 

release the restriction on the auxiliary door 120.  The first-a direction w1a and the 

first-b direction w1b may be components of the first direction w1. 

[0074] The locker body 162 may have a length in the second direction w2 

and include a holder 165 formed at one end thereof, a lifter 166 formed at a certain 

distance from the holder 165, and a connector 164 configured to connect the holder 

165 and the lifter 166. 

[0075] The holder 165 is a portion protruding downward from the locking 

body 162.  When the holder 165 is placed in the latch groove 155 of the latch 150 

while the locker 160 reciprocates, because movement of the bottom 157 of the latch 

groove 155 is limited due to the holder 165, retreating movement of the latch 150 

may be restricted. 

[0076] Conversely, the lifter 166 is formed to protrude upward from the 

locker body 162 and includes a lifter slope 166a whose degree of protrusion 

increases.  Consequently, when the lifter 166 enters the latch groove 155 as the 

locker 160 moves in the second direction W2, the upper wall 154 of the latch groove 

155 and the lifter slope 166a may come in contact with each other and slide such that 

the latch 150 is lifted and is caused to retreat.  Specifically, the second direction w2 

may include a second-a direction w2a and a second-b direction w2b, and the locker 

160 may advance in the second-b direction w2b, lift the latch 150, and cause the 

latch 150 to retreat.  The lifter slope 166a may be formed to be inclined in the 

second direction w2 for the latch to slide in the first direction.  As the locker 160 

moves in the second-a direction w2a and the holder 165 is placed in the latch groove 

155, the retreating motion of the latch 150 may be restricted. 
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[0077] The holder 165 and the lifter 166 may be disposed opposite each other 

with respect to the connector 164.  That is, the holder 165 may be disposed at one 

side and the lifter 166 may be disposed at the other side with the connector 164 being 

disposed therebetween.  When the connector 164 is placed in the latch groove 155, 

because an upper surface of the connector 164 almost abuts the upper wall 154 of the 

latch groove 155, and a space is formed between the bottom 157 of the latch groove 

155 and the connector 164, the latch 150 may retreat in a direction in which the latch 

150 is lifted due to an external force.  That is, when the auxiliary door 120 is open 

or closed, the connector 164 of the locker 160 is placed in the latch groove 155. 

[0078] The door locking device 140 may include a locker driver 170 (see FIG. 

6). 

[0079] The locker driver 170 is configured to generate power for the locker 

160 to move in the second direction W2.  The locker driver 170 includes a driving 

source 172 and a gear assembly 174 configured to receive power from the driving 

source 172 and reciprocate the locker 160. 

[0080] In the embodiment of the present disclosure, the driving source 172 is 

configured with a motor. 

[0081] The gear assembly 174 may include a pinion gear 175.  A rack gear 

163 (see FIG. 7) configured to be engaged with the pinion gear 175 may be disposed 

at a rear portion of the locker body 162 of the locker 160. 

[0082] Power generated by the driving source 172 is transmitted to the rack 

gear 163 via the pinion gear 175 so that the locker body 162 may linearly move. 

[0083] FIG. 7 is a view illustrating a partial configuration of the door locking 

device according to the embodiment of the present disclosure, and FIGS. 8 and 9 are 
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views illustrating operations of the door locking device depending on opening and 

closing of the auxiliary door according to the embodiment of the present disclosure. 

[0084] The door locking device 140 may include the locking stopper 180. 

[0085] The locking stopper 180 limits movement of the locker 160 when the 

auxiliary door 120 is open and releases the limit on the movement of the locker 160 

when the auxiliary door 120 is closed. 

[0086] For this, the locking stopper 180 is disposed to reciprocate in a third 

direction W3, which is perpendicular to the first direction W1 and the second 

direction W2.  However, a moving direction of the locking stopper 180 is not 

necessarily perpendicular to the first direction W1 and the second direction W2, and 

the moving direction is not necessarily linear.  In the embodiment of the present 

disclosure, a position of the locking stopper 180 when the auxiliary door 120 is open 

is defined as a limiting position 180a, and a position of the locking stopper 180 when 

the auxiliary door 120 is closed or locked is defined as a releasing position 180b.  

The locking stopper 180 at the limiting position 180a is disposed on a movement 

path of the locker 160 and almost abuts the holder 165 of the locker 160.  

Consequently, when the auxiliary door 120 is open, even when power is applied to 

the driving source 172 due to a certain error, the locking stopper 180 physically 

blocks movement of the locker 160, and thus the holder 165 is unable to move to the 

latch groove 155. 

[0087] In a process in which the auxiliary door 120 is closed, the locking 

stopper 180 may be pushed rearward due to the auxiliary door 120 and may move 

from the limiting position 180a to the releasing position 180b.  A rail groove 186 

may be disposed inside the front housing 142a, and a sliding protrusion 181 

accommodated in the rail groove 186 may be disposed at one side of the locking 
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stopper 180 to guide movement of the locking stopper 180.  A stopper spring 188 

may be disposed between the locking stopper 180 and the rear housing 142b for the 

locking stopper 180 to be returned to the limiting position 180a from the releasing 

position 180b when the auxiliary door 120 is opened.  Consequently, along with the 

auxiliary door 120 according to the present disclosure being biased in a direction in 

which the auxiliary door 120 is opened due to the elastic gasket 130, a force that 

causes the auxiliary door 120 to be biased in the direction in which the auxiliary door 

120 is opened is applied to the auxiliary door 120 due to the stopper spring 188 

pressing the locking stopper 180 forward. 

[0088] In the embodiment of the present disclosure, the locking stopper 180 

is installed adjacent to a side surface of the latch 150.  Consequently, when the 

auxiliary door 120 is closed, the upper portion of the auxiliary door 120 comes in 

contact with the latch slope 153 and lifts the latch 150 upward while pushing the 

locking stopper 180 rearward and causing the locking stopper 180 to be deviated 

from the limiting position 180a.  Then, when the auxiliary door 120 is closed, the 

locking stopper 180 is at the releasing position 180b and does not affect movement 

of the locker 160. 

[0089] The insertion groove 122 may be disposed at the upper portion of the 

auxiliary door 120 as illustrated in FIG. 3.  The insertion groove 122 is a space in 

which the latch 150 that retreats due to the auxiliary door 120 when the auxiliary 

door 120 is being closed may advance again and be returned to its original position 

when the auxiliary door 120 is completely closed.  That is, the insertion groove 122 

is formed by a portion of the upper portion of the auxiliary door 120 being recessed 

downward, and a threshold 123 (see FIG. 9) configured to press the latch slope 153 is 

formed at a rear portion of the insertion groove 122.  A corner at which the 
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threshold 123 comes in contact with the latch slope 153 may be rounded for the latch 

150 to smoothly pass over the threshold 123. 

[0090] A lifting member 124 is disposed to be lifted inside the insertion 

groove 122.  The lifting member 124 is at a top dead point when the auxiliary door 

120 is open as illustrated in FIG. 8 and is pressed by the latch 150 and at a bottom 

dead point when the auxiliary door 120 is closed as illustrated in FIG. 9.  Although 

the lifting member 124 plays a role of blocking an inlet of the insertion groove 122 to 

prevent introduction of foreign substances into the insertion groove 122, as will be 

described below, a more important role of the lifting member 124 is to be interlocked 

to a manipulation unit 126 disposed at the auxiliary door 120 to push the latch 150 

upward and open the auxiliary door 120.  Consequently, although a separate elastic 

member may be disposed so that the lifting member 124 is biased in a direction in 

which the lifting member 124 is lifted, the lifting member 124 may be configured 

such that a position thereof is changed according to an opening angle of the auxiliary 

door 120 without an elastic member.  The lifting member 124 may include a cam 

surface 124a formed with an inclined surface to switch a direction of a force pressing 

the lifting member 124 from the manipulation unit 126. 

[0091] The manipulation unit 126 has at least a portion exposed to the front 

surface of the auxiliary door 120 and is configured to be pushed from the outside.  

The manipulation unit 126 may include a push button 127 partially exposed to the 

front surface of the auxiliary door 120, a button spring 128 configured to elastically 

support the push button 127, and a pressing disk 129 extending rearward from the 

push button 127 and configured to press the lifting member 124. 

[0092] When the user presses the push button 127, the pressing disk 129 

comes in contact with the cam surface 124a of the lifting member 124 and presses 
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the lifting member 124.  As the pressing disk 129 and the cam surface 124a slide, 

the lifting member 124 is lifted, and the latch 150 that has been in contact with the 

lifting member 124 is caused to retreat.  When the latch 150 retreats, and an edge of 

the latch slope 153 is at a higher position than the threshold 123, the auxiliary door 

120 is opened due to the elastic gasket 130, an elastic member 136 of the hinge 135, 

or the stopper spring 188 of the locking stopper 180 pressing the auxiliary door 120 

in the direction in which the auxiliary door 120 is opened. 

[0093] Hereinafter, opening and closing operations of the auxiliary door of 

the washing machine according to the embodiment of the present disclosure will be 

described. 

[0094] FIGS. 10, 11, and 12 are views illustrating an operation of the door 

locking device according to the embodiment of the present disclosure.  FIGS. 10, 11, 

and 12 will be described with reference to the above description of FIGS. 8 and 9. 

[0095] The door locking device 140 may operate at a preparation mode 140a, 

a first mode 140b, a second mode 140c, and a third mode 140d. 

[0096] When the auxiliary door 120 is open, the auxiliary door 120 and the 

door locking device 140 are disposed as illustrated in FIG. 8.  In this state, because 

the connector 164 of the locker 160 is placed in the latch groove 155, the latch 150 

may retreat, and as illustrated in FIG. 10, movement of the locker 160 is limited 

because the locking stopper 180 is blocking the holder 165 of the locker 160.  This 

may be referred to as the preparation mode 140a of the door locking device 140. 

[0097] When the auxiliary door 120 is closed by the user, as illustrated in FIG. 

9, the latch 150 retreats until the latch 150 passes over the threshold 123 of the 

auxiliary door 120 and advances again after passing over the threshold 123 to be 

inserted into the insertion groove 122 of the auxiliary door 120 and press the lifting 
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member 124 disposed in the insertion groove 122 downward.  Because the locking 

stopper 180 is pushed rearward as the auxiliary door 120 is closed, the locker 160 is 

movable.  This may be referred to as the first mode 140b of the door locking device 

140. 

[0098] As an alternative, the washing machine according to the present 

disclosure may include an auxiliary door opening/closing sensor (not illustrated) 

configured to detect a position of the locking stopper 180.  For example, a lead 

switch may be mounted in the rear housing 142 of the door locking device 140, and a 

terminal of the lead switch may be disposed to come in contact with the auxiliary 

door 120 by the locking stopper 180 when the auxiliary door 120 is closed so that 

whether the auxiliary door 180 is open or closed is sensed through an on/off signal of 

the lead switch. 

[0099] When the washing machine 1 is operated and a washing, rinsing, or 

spinning process is performed while the auxiliary door 120 is closed, the auxiliary 

door 120 is locked according to the operation state of the washing machine 1.  

Particularly, because the drum 30 rotates at a high speed during the spinning process, 

the auxiliary door 120 should be prevented from being opened due to carelessness of 

the user.  For this, according to a control command applied from a controller of the 

washing machine 1, power is supplied to the driving source 172 of the door locking 

device 140, and the locker 160 is operated.  As the locker 160 moves, as illustrated 

in FIG. 11, the holder 165 of the locker 160 is placed in the latch groove 155.  As 

described above, because movement of the latch 150 is limited in the above state, the 

auxiliary door 120 is not opened even when the user presses the push button 127.  

This may be referred to as the second mode 140c of the door locking device 140. 
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[0100] When the user wants to open the auxiliary door 120 while the washing 

machine 1 is operating, the user may press an auxiliary door open button (not 

illustrated) disposed at the control panel 80 of the washing machine 10 and release 

the locked state of the auxiliary door 120.  When a command to open the auxiliary 

door is input by the user, the washing machine 1 determines whether it is okay to 

release the locked state of the auxiliary door 120 in the current state of the washing 

machine 1.  For example, the washing machine 1 determines whether half or more 

of the tub 20 is filled with wash water, whether the drum 30 is rotating, whether 

temperature inside the drum 30 is high, or the like.  Then, when it is okay to release 

the locked state of the auxiliary door 120 in the current state of the washing machine 

1, an automatic opening operation of the auxiliary door is performed. 

[0101] The automatic opening operation of the auxiliary door according to 

the embodiment of the present disclosure begins with power being supplied to the 

driving source 172 of the door locking device 140 according to a control command 

applied from the controller of the washing machine 1.  However, at this time, the 

locker 160 is moved in a direction opposite to a moving direction of the locker 160 

when a state of the auxiliary door 120 is switched from the closed state to the locked 

state.  That is, as illustrated in FIG. 12, the locker 160 moves in a direction in which 

the lifter 166 enters the latch groove 155, and as the latch 150 passes over the lifter 

slope 166a and retreats, the latch 160 in the insertion groove 122 of the auxiliary 

door 120 falls out from the insertion groove 122.  When the latch 160 completely 

falls out of the insertion groove 122, the auxiliary door 120 is automatically opened 

due to the elastic restoration force that has been pressing the auxiliary door 120 in the 

direction in which the auxiliary door 120 is opened.  This may be referred to as the 

third mode 140c of the door locking device 140. 
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[0102] The washing machine 1 according to the present disclosure may also 

perform the automatic opening operation of the auxiliary door when the spinning 

process is completed or a drying process is completed. 

[0103] The washing machine 1 may be programmed to release the locked 

state of the auxiliary door 120 when a washing process, a rinsing process, and a 

spinning process are completed according to a washing course selected by the user, 

e.g., a standard washing course.  Here, although the locked state of the auxiliary 

door 120 may be switched to the closed state and allow the user to open the auxiliary 

door 120, the washing machine 1 may be programmed so that the auxiliary door 120 

is automatically opened when the locked state of the auxiliary door 120 is released.  

Generally, when a washing course is completed, a washing machine notifies a user 

that washing is completed by using sound, a display, or the like.  When the 

auxiliary door 120 is opened along with the above notification, there may be various 

advantages.  First, because vapor remaining inside the washing machine even after 

the washing course is completed is discharged to the outside via the auxiliary laundry 

inlet, an odor or propagation of bacteria that may be caused when a user does not 

recognize that washing is completed and does not open the door for a long period 

may be prevented.  Also, a user who forgets to collect laundry that is completely 

washed may discover that the auxiliary door is open and remember to collect the 

laundry. 

[0104] Hereinafter, a washing machine according to another embodiment of 

the present disclosure will be described. 

[0105] In the description of the present embodiment, descriptions of 

configurations overlapping those described above will be omitted. 
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[0106] FIG. 13 is a perspective view of the door locking device according to 

another embodiment of the present disclosure, and FIG. 14 is a view illustrating a 

partial configuration of the door locking device according to the other embodiment 

of the present disclosure. 

[0107] A door locking device 240 may include a locking stopper 280 that is 

operated in a different way from that of the previous embodiment. 

[0108] When the auxiliary door 120 is open, the locking stopper 280 is 

disposed as illustrated in FIG. 15.  The locking stopper 280 may be disposed on a 

movement path of the locker 160 moving in the second direction W2 and limit 

movement of the locker 160. 

[0109] The locking stopper 280 is configured to move between a limiting 

position 280a (see FIG. 15) and a releasing position 280b (see FIG. 16).  The 

locking stopper 280 at the limiting position 280a is disposed on the movement path 

of the locker 160 in the second direction W2 when the auxiliary door 120 is open.  

The locking stopper 280 at the limiting position 280a may come in contact with the 

lifter 166 of the locker 160.  The locking stopper 280 prevents the holder 165 from 

being inserted into the latch groove 155.  When the auxiliary door 120 is closed, the 

locking stopper 280 is at the releasing position 280b.  That is, the locking stopper 

280 deviates from the movement path of the locker 160 and releases the limit on the 

movement of the locker 160. 

[0110] The locking stopper 280 may include a movable bar 281, a stopper 

body 282 operated in conjunction with the movable bar 281, and a connecting rod 

283 configured to connect the movable bar 281 to the stopper body 282. 
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[0111] The connecting rod 283 is configured to be rotatable about a 

longitudinal center thereof and has one end connected to the movable bar 281 and the 

other end connected to the stopper body 282. 

[0112] The movable bar 281 may include a contact surface 281a that is 

curved formed at a portion at which the movable bar 281 comes in contact with the 

auxiliary door 120.  As the auxiliary door 120 is closed, the auxiliary door 120 may 

move while in contact with the contact surface 281a and cause the movable bar 281 

to be pushed and moved upward. 

[0113] The stopper body 282 is disposed opposite the movable bar 281 with 

the connecting rod 283 disposed therebetween.  The stopper body 282 is dropped 

when the movable bar 281 is lifted, and the stopper body 282 is lifted when the 

movable bar 281 is dropped. 

[0114] When the locking stopper 280 is at the limiting position 280a, the 

stopper body 282 may come in contact with the locker 160 to prevent the holder 165 

from being inserted into the latch groove 155. 

[0115] The door locking device 240 may include stopper moving rails 286a 

and 286b configured to guide vertical movement of the movable bar 281 and the 

stopper body 282.  Specifically, the stopper moving rails may include a first stopper 

moving rail 286a configured to guide movement of the movable bar 281 and a 

second stopper moving rail 286b configured to guide movement of the stopper body 

282. 

[0116] The locking stopper 280 may be pushed by the auxiliary door 120 and 

move between the limiting position 280a and the releasing position 280b.  That is, 

when the auxiliary door 120 is open, the locking stopper 280 is disposed at the 

limiting position 280a, thereby preventing movement of the locker 160 and 
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preventing the locker 160 from restricting the latch 150.  Specifically, here, the 

movable bar 281 is at a bottom dead point, and the stopper body 282 is at a top dead 

point such that the stopper body 282 interferes with movement of the locker 160. 

[0117] When a state of the auxiliary door 120 is switched from the open state 

to the closed state, the locking stopper 280 is pushed by one side of the auxiliary 

door 120 and moves from the limiting position 280a to the releasing position 280b.  

That is, the movable bar 281 is lifted due to the auxiliary door 120, and the stopper 

body 282 is dropped and releases the restriction on the locker 160.  In this way, the 

locking stopper 280 may release the restriction on the locker 160 and may restrict or 

lift the latch 150 according to movement of the locker 160. 

[0118] The door locking device 240 may further include a stopper elastic 

member 288.  When the auxiliary door 120 is opened, the locking stopper 280 move 

from the releasing position 280b to the limiting position 280a.  Specifically, the 

movable bar 281 is moved downward, and the stopper body 282 is moved upward.  

The stopper elastic member 288 is configured to elastically support the locking 

stopper 280 so that the locking stopper 280 may be elastically restored from the 

releasing position 280b to the limiting position 280a.  Specifically, the stopper 

elastic member 288 is disposed on a rotating shaft 283a of the connecting rod 283 

and generates an elastic force in a direction in which the movable bar 281 is 

elastically restored downward. 

[0119] Hereinafter, an operation of the washing machine according to the 

embodiment of the present disclosure will be described. 

[0120] FIGS. 15, 16, 17, and 18 are views illustrating an operation of the 

door locking device according to the other embodiment of the present disclosure. 
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[0121] FIG. 15 illustrates a structure of the door locking device 240 when the 

auxiliary door 120 is open.  In this state, because the locking stopper 280 is 

disposed on the movement path of the locker 160, movement of the locker 160 is 

limited.  Specifically, the movable bar 281 is disposed downward, and the stopper 

body 282 is disposed upward so that the stopper body 282 interferes with movement 

of the locker 160.  This may be referred to as a preparation mode 240a of the door 

locking device 240. 

[0122] Here, because the latch 150 is disposed not to be restricted by the 

locker 160, the latch 150 may move between a locking position 150a and an opening 

position 150b in the first direction W1 according to opening and closing of the 

auxiliary door 120. 

[0123] The door locking device 240 is configured to operate also at a first 

mode 240b, a second mode 240c, and a third mode 240d. 

[0124] The first mode 240b is an operation mode at which the latch 150 is 

configured to be movable from the locking position 150a to the opening position 

150b.  The second mode 240c is an operation mode at which the latch 150 is 

restricted to the locking position 150a by the locker 160.  The third mode 240d is an 

operation mode at which the latch 150 is moved from the locking position 150a to 

the opening position 150b by the locker 160. 

[0125] When the auxiliary door 120 is closed, the door locking device 240 is 

at any one of the first to third modes.  That is, when the locking stopper 280 is 

moved from the limiting position 280a to the releasing position 280b by the auxiliary 

door 120, the door locking device 240 may be operated at the first to third modes. 

[0126] FIG. 16 is a view related to the first mode 240b.  When the door 

locking device 240 is at the first mode 240b, the connector 164 of the locker 160 is 
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placed in the latch groove 155 of the latch 150.  That is, movement of the latch 150 

is not restricted by the locker 160, and the latch 150 may fall out of the insertion 

groove 122.  At the first mode 240b, the latch 150 may be moved to the opening 

position 150b by an external force or an electrical signal, and the auxiliary door 120 

may be moved to the open state. 

[0127] FIG. 17 is a view related to the second mode 240c.  When the door 

locking device 240 is at the second mode 240c, the locker 160 may restrict 

movement of the latch 150.  Specifically, the holder 165 of the locker 160 may be 

inserted into the latch groove 155 of the latch 150 and prevent movement of the latch 

150 from the locking position 150a to the opening position 150b.  In this way, the 

door locking device 240 may restrict the auxiliary door 120 to the locked state.  In a 

washing, spinning, or drying process, opening of the auxiliary door 120 may be 

forcibly limited for the user to safely operate the washing machine. 

[0128] FIG. 18 is a view related to the third mode 240d.  When the door 

locking device 240 is at the third mode 240d, the locker 160 may press the latch 150 

and allow the auxiliary door 120 to be opened.  Specifically, the lifter 166 of the 

locker 160 is inserted into the latch groove 155 of the latch 150, and the latch 150 is 

lifted from the locking position 150a to the opening position 150b.  Specifically, the 

latch groove 155 moves along the lifter slope 166a of the lifter 166, and the latch 150 

move from the locking position 150a to the opening position 150b.  In this way, the 

door locking device 240 may release the restriction on the auxiliary door 120, and the 

auxiliary door 120 is automatically opened.  In this case, interference with the 

locking stopper 280 by the auxiliary door 120 is released, and the locking stopper 

280 is elastically restored to the limiting position 280a by the stopper elastic member 
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288.  Specifically, the movable bar 281 moves downward, and the stopper body 282 

move upward. 

[0129] Hereinafter, a washing machine according to still another embodiment 

of the present disclosure will be described. 

[0130] In the description of the present embodiment, descriptions of 

configurations overlapping those described above will be omitted. 

[0131] FIG. 19 is a front view of a partial configuration of the door locking 

device according to still another embodiment of the present disclosure, and FIG. 20 

is a view illustrating an operation of a locking stopper according to the other 

embodiment of the present disclosure. 

[0132] A door locking device 340 may include a locking stopper 380 that is 

operated in a different way from those of the previous embodiments. 

[0133] The locking stopper 380 is configured to prevent movement of the 

locker 160 when the auxiliary door 120 is open.  That is, the locking stopper 380 

may be disposed on a movement path of the locker 160 moving in the second 

direction W2 and selectively limit movement of the locker 160. 

[0134] The locking stopper 380 is configured to move between a limiting 

position 380a and a releasing position 380b.  The locking stopper 380 at the limiting 

position 380a is disposed on the movement path of the locker 160 in the second 

direction W2 when the auxiliary door 120 is open.  The locking stopper 380 at the 

limiting position 380a may come in contact with the holder 165 of the locker 160.  

The locking stopper 280 prevents the holder 165 from being inserted into the latch 

groove 155.  When the auxiliary door 120 is closed, the locking stopper 380 at the 

releasing position 380b deviates from the movement path and releases the limit on 

the locker 160. 
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[0135] The locking stopper 380 may include a stopper rotating shaft 381, a 

stopper body 382, and a pressed protrusion 383. 

[0136] The pressed protrusion 383 may include a protrusion contact surface 

383a that is curved and faces the auxiliary door 120.  As the auxiliary door 120 

moves from an opening position 120a to a closing position 120b, the auxiliary door 

120 may move while in contact with the protrusion contact surface 383a of the 

pressed protrusion 383 and cause the pressed protrusion 383a to be pushed and the 

locking stopper 380 to be rotated from the limiting position 380a to the releasing 

position 380b.  That is, the pressed protrusion 383 may interfere with the auxiliary 

door 120 and be rotated. 

[0137] The stopper body 382 is disposed to be rotatable about the stopper 

rotating shaft 381.  When the locking stopper 380 is at the limiting position 380a, 

the stopper body 382 may come in contact with the locker 160 and prevent the holder 

165 from being inserted into the latch groove 155. 

[0138] Then, when the auxiliary door 120 moves to the closing position 120b, 

the pressed protrusion 383 is pressed by the auxiliary door 120 and is rotated about 

the stopper rotating shaft 381 with the stopper body 382, and the locking stopper 380 

is moved from the limiting position 380a to the releasing position 380b.  That is, the 

locking stopper 380 deviates from the movement path of the locker 160 and releases 

the limit on the movement of the locker 160. 

[0139] Hereinafter, a washing machine according to yet another embodiment 

of the present disclosure will be described. 

[0140] In the description of the present embodiment, descriptions of 

configurations overlapping those described above will be omitted. 
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[0141] FIG. 21 is a cross-sectional view of an auxiliary door according to yet 

another embodiment of the present disclosure. 

[0142] A door 400 may be configured to be switched to an open state from a 

closed state even without an external force when restriction on an auxiliary door 420 

by the door locking device 140 is released. 

[0143] The auxiliary door 420 may be configured so that a center of mass 

thereof is disposed in front of the hinge 135.  Because the center of mass of the 

auxiliary door 420 is disposed in front of the hinge 135, when the door locking 

device 140 releases the restriction on the auxiliary door 420, the auxiliary door 420 is 

automatically opened due to gravity. 

[0144] Hereinafter, a washing machine according to yet another embodiment 

of the present disclosure will be described. 

[0145] In the description of the present embodiment, descriptions of 

configurations overlapping those described above will be omitted. 

[0146] FIG. 22 is a cross-sectional view of an auxiliary door according to yet 

another embodiment of the present disclosure. 

[0147] A door 500 may be configured to be automatically opened even 

without an external force when restriction on an auxiliary door 520 by the door 

locking device 140 is released. 

[0148] The hinge 135 may include a hinge elastic member 537.  The hinge 

elastic member 537 is configured to be elastically restored in a direction in which the 

auxiliary door 520 is opened.  The hinge elastic member 537 may be configured to 

have the same central axis as a rotation axis of the hinge 135. 

[0149] In this way, when the door locking device 140 releases the restriction 

on the auxiliary door 520, the automatic opening function of the auxiliary door 120 
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may be performed by the hinge elastic member 537.  In addition to the restoration 

force of the above-described elastic gasket 130, the auxiliary door 120 may be 

configured to receive a larger force in a direction in which the auxiliary door 120 is 

opened due to an elastic restoration force of the hinge elastic member 537 installed at 

the auxiliary door hinge 135. 

[0150] Hereinafter, a washing machine according to yet another embodiment 

of the present disclosure will be described. 

[0151] In the description of the present embodiment, descriptions of 

configurations overlapping those described above will be omitted. 

[0152] FIG. 23 is a view illustrating a door according to yet another 

embodiment of the present disclosure. 

[0153] A door 600 has an additional configuration for pressing the auxiliary 

door 120 in a direction in which the auxiliary door 120 is opened when restriction on 

the auxiliary door 120 by the door locking device 140 is released. 

[0154] The door 600 may include a pushing device 690. 

[0155] The pushing device 690 may include a push rod 692 and a rod mover 

694 configured to move the push rod 692.  The push rod 692 may be configured to 

protrude to outside of the door unit 110 and press an inner surface of the auxiliary 

door 120.  The rod mover 694 may receive an electrical signal from a controller 

(not illustrated) and be operated, and the rod mover 694 may selectively protrude the 

push rod 692 to press the inner surface of the auxiliary door 120. 

[0156] In this way, when the door locking device 140 releases the restriction 

on the auxiliary door 120, the rod mover 694 moves the push rod 692, the push rod 

692 presses the inner surface of the auxiliary door 120, and the auxiliary door 120 is 

automatically opened. 
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[0157] Specific embodiments have been illustrated and described above.  

However, the present disclosure is not limited to the above embodiments, and one of 

ordinary skill in the art to which the disclosure pertains should be able to modify and 

practice the present disclosure in other various ways without departing from the gist 

of the present disclosure described in the claims below. 
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【CLAIMS】 

【Claim 1】 

A door locking device configured to keep a door closed, the door locking 

device comprising: 

a latch configured to move in a first direction to restrict a door and move in a 

second direction, which is opposite the first direction, to release the restriction on the 

door; and 

a locker configured to move in a third direction, which is different from the 

first direction and the second direction, to limit movement of the latch in the second 

direction and move in a fourth direction, which is opposite the third direction, to 

move the latch in the second direction. 

【Claim 2】 

The door locking device of claim 1, wherein the locker includes a lifter 

protruding in the second direction. 

【Claim 3】 

The door locking device of claim 1, wherein the latch includes a latch groove 

formed to be recessed at a portion at which the latch crosses the locker. 

【Claim 4】 

The door locking device of claim 1, further comprising: 

a driving source configured to provide power for moving the locker in the 

third direction and the fourth direction; and 

a pinion gear configured to receive power from the driving source and rotate, 

wherein the locker includes a rack gear disposed on a body of the locker and 

configured to be engaged with the pinion gear to receive power. 
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【Claim 5】 

The door locking device of claim 1, comprising a locking stopper configured 

to limit movement of the locker in the third direction. 

【Claim 6】 

The door locking device of claim 5, wherein the locking stopper does not 

limit movement of the locker when the door is closed. 

【Claim 7】 

The door locking device of claim 1, wherein the first direction and the third 

direction are perpendicular to each other. 

【Claim 8】 

A washing machine comprising: 

a cabinet having a laundry inlet formed therein; 

a door configured to open and close the laundry inlet; 

an opening formed in the door; 

an auxiliary door configured to open and close the opening; and 

a door locking device configured to keep the auxiliary door closed, 

wherein the door locking device includes: 

a latch engaged with the auxiliary door to keep the auxiliary door closed and 

move in a second direction from a position at which the latch is engaged with the 

auxiliary door to be detached from the auxiliary door; and 

a locker configured to move in a third direction, which is different from the 

second direction, to limit movement of the latch in the second direction. 

【Claim 9】 
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The washing machine of claim 8, wherein the locker moves in a fourth 

direction, which is opposite the third direction, to move the latch in the second 

direction. 

【Claim 10】 

The washing machine of claim 8, wherein the locker includes a lifter 

protruding in the second direction. 

【Claim 11】 

The washing machine of claim 8, wherein the second direction and the third 

direction are perpendicular to each other. 

【Claim 12】 

The washing machine of claim 11, wherein the latch includes a latch groove 

formed to be recessed at a portion at which the latch crosses the locker. 

【Claim 13】 

The washing machine of claim 8, comprising a locking stopper configured to 

limit movement of the locker in the third direction. 

【Claim 14】 

The washing machine of claim 5, wherein the locking stopper does not limit 

movement of the locker when the auxiliary door is closed. 

【Claim 15】 

The washing machine of claim 13, further comprising a sensor configured to 

detect a position of the locking stopper. 


