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(54) A locking device and a domestic appliance

(57) The present invention relates to a locking device
for a domestic appliance. Said locking device is provided
for opening and closing a door (34) or a drawer at a cab-
inet (32) of the domestic appliance and comprises at least
one casing (10, 12), a wheel element (18) rotatable within
the casing (10) around a rotational axis, a first spring
element (20) effecting a rotation of the wheel element
(18) into a predetermined sense of rotation, and at least
one elongated pin element (28) attached at the wheel
element (18), wherein the longitudinal axis of said pin
element (28) extends parallel to the rotational axis of the
wheel element (18). The locking device comprises further
a path element (22) formed as a disk and arranged par-
allel to the wheel element (18), wherein a large-area side
of the path element (22) includes a path (26) for receiving

and guiding an open end of the pin element (28), a second
spring element (24; 36) effecting a rotation of the path
element (22) in the predetermined sense of rotation
and/or a displacement of the path element (22), and at
least one hook element (16) inserted or insertable into a
recess (14) of the casing (10, 12) and engaged or en-
gageable with the wheel element (18). The hook element
(16) is engageable with the wheel element (18) by push-
ing the casing (10, 12) towards the hook element (16).
The hook element (16) is detachable from the wheel el-
ement (18) and the recess (14) by pushing the casing
(10, 12) towards the hook element (16). Further, the
present invention relates to a domestic appliance includ-
ing a locking device.
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Description

[0001] The present invention relates to a locking device
for domestic appliance. Further, the present invention
relates to a domestic appliance including a locking de-
vice.
[0002] Many domestic appliances comprise a cabinet
with an opening and a door for covering and closing said
opening. Usually, the door includes a handle or the like
for opening and closing the door by a user. However, the
handle sticks out from the door and increases the dimen-
sions of said door. It would be advantageous, if the handle
sticking out from the door could be avoided, so that the
dimensions of the door are minimized.
[0003] WO 2011/132213 A1 discloses a push-pull
locking device for the door of a washing and drying ma-
chine. The locking device includes a body of containment
housing a locking wheel for a door latch. A sliding bolt is
capable of preventing the rotation of the wheel. A time-
delay mechanism is fitted with a locking pawl for said
sliding bolt. The wheel is fitted with a cavity that presents
a surface tilted with respect to the plane of rotation. The
force exerting to the bolt is resolved, when the door is
pulled, while the locking device is in a closed and locked
position.
[0004] WO 2009/116094 A1 discloses an oven includ-
ing a bottom-hinged door without handle. The door is
provided with a locking and releasing mechanism, e.g. a
push-pull, push-push or a touch latch, located on the door
and on the body of the oven. A device for rotating the
door open and slowly down is suited to make the door
open, when it is released and to damp the movement of
the door during its total opening move. The locking and
releasing mechanism is activated by control means on
the outer side of the door or on the control panel of the
oven or by electric mechanisms operated by a remote
control.
[0005] DE 198 25 324 A1 discloses a household ap-
pliance with a movable part like a drawer including a clo-
sure device. The closure device holds the drawer in a
rear end position against the force of the spring. The clo-
sure device includes an element with a predetermined
path. A manual push or pressure opens the drawer. Then
the drawer is moved outwards by the spring force. If the
drawer is completely inserted by a manual pushing, then
said drawer is snapped in with the closure device, so that
the drawer is closed and remains in its rear end position.
[0006] It is an object of the present invention to provide
an improved locking device for opening and closing the
door of a domestic appliance.
[0007] This is achieved by the locking device according
to claim 1.
[0008] The present invention relates to locking device
for a domestic appliance, said locking device is provided
for opening and closing a door or a drawer at a cabinet
of the domestic appliance and comprises:

- at least one casing,

- a wheel element rotatable within the casing around
a rotational axis,

- a first spring element effecting a rotation of the wheel
element into a predetermined sense of rotation,

- at least one elongated pin element attached at the
wheel element, wherein the longitudinal axis of said
pin element extends parallel to the rotational axis of
the wheel element,

- a path element formed as a disk and arranged par-
allel to the wheel element, wherein a large-area side
of the path element includes a path for receiving and
guiding an open end of the pin element,

- a second spring element effecting a rotation of the
path element in the predetermined sense of rotation
and/or a displacement of the path element, and

- at least one hook element inserted or insertable into
a recess of the casing and engaged or engageable
with the wheel element, wherein

- the hook element is engageable with the wheel ele-
ment by pushing the casing towards the hook ele-
ment, and wherein

- the hook element is detachable from the wheel ele-
ment and the recess by pushing the casing towards
the hook element.

[0009] The main idea of the present invention is the
arrangement and interaction of the wheel element, the
path element and the spring elements. The locking de-
vice allows a push-push system for opening and closing
the door or drawer. A handle is not required, so that the
door or the front of the drawer may have a flat form.
[0010] In particular, the casing is subdivided into a
main casing and a lateral casing.
[0011] For example, the main casing and the lateral
casing are connected or connectable by at least one
snap-in mechanism.
[0012] Preferably, the wheel element is arranged in the
main casing, while the path element may be arranged in
the lateral casing.
[0013] In similar way, the first spring element may be
arranged in the main casing, while the second spring
element may be arranged in the lateral casing.
[0014] In particular, the first spring element is a torsion
spring element.
[0015] For example, the second spring element is also
torsion spring element.
[0016] Alternatively, the second spring element may
be an extension spring element.
[0017] Preferably, the casing, the main casing and/or
the lateral casing are made of plastics.
[0018] Further, the rotation and/or displacement of the
path element may be limited by a mechanical lock ele-
ment.
[0019] Moreover, the rotation and/or displacement of
the path element may be guided by a cam.
[0020] Further, the present invention relates to a do-
mestic appliance including a cabinet, a door for closing
an opening said cabinet and/or a drawer inserted in or
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insertable into the cabinet, and a locking device for lock-
ing the door and/or the drawer, respectively, at the cab-
inet, wherein the domestic appliance includes the locking
device mentioned above.
[0021] Preferably, the locking device is mounted inside
a column of the door. In particular, the locking device is
mounted inside a plastic column of the door.
[0022] Novel and inventive features of the present in-
vention are set forth in the appended claims.
[0023] The present invention will be described in fur-
ther detail with reference to the drawings, in which

FIG 1 illustrates a perspective front view of a locking
device according to a first embodiment of the
present invention,

FIG 2 illustrates a perspective rear view of the lock-
ing device according to the first embodiment
of the present invention,

FIG 3 illustrates a further perspective rear view of
the locking device according to the first em-
bodiment of the present invention,

FIG 4 illustrates an exploded perspective rear view
of the locking device according to the first em-
bodiment of the present invention,

FIG 5 illustrates a perspective view of a domestic ap-
pliance including the locking device according
to the present invention,

FIG 6 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention,

FIG 7 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a first
step of closing said locking device,

FIG 8 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a
second step of closing said locking device,

FIG 9 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a
third step of closing said locking device,

FIG 10 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a
fourth step of closing said locking device,

FIG 11 illustrates an exploded perspective side view
of the locking device according to the first em-

bodiment of the present invention during a fifth
step of closing said locking device,

FIG 12 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a
sixth step of closing said locking device,

FIG 13 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a first
step of opening said locking device,

FIG 14 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a
second step of opening said locking device,

FIG 15 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a
third step of opening said locking device,

FIG 16 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a
fourth step of opening said locking device,

FIG 17 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a fifth
step of opening said locking device,

FIG 18 illustrates an exploded perspective side view
of the locking device according to the first em-
bodiment of the present invention during a
sixth step of opening said locking device, and

FIG 19 illustrates a perspective rear view of the lock-
ing device according to a second embodiment
of the present invention.

[0024] FIG 1 illustrates a perspective front view of a
locking device according to a first embodiment of the
present invention.
[0025] The locking device includes a main casing 10
and a lateral casing 12. The main casing 10 and the lateral
casing 12 are connected by a snap-in mechanism. The
main casing 10 comprises a recess 14 for receiving a
hook element 16.
[0026] FIG 2 illustrates a perspective rear view of the
locking device according to the first embodiment of the
present invention.
[0027] A wheel element 18 and a first torsion spring
element 20 are arranged inside the main casing 10. The
wheel element 18 is rotatable within the main casing 10
around a rotational axis. In FIG 2 the rotational axis ex-
tends horizontally. The first torsion spring element 20 in-
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teracts between the wheel element 18 and the main cas-
ing 10. The first torsion spring element 20 effects a clock-
wise rotation of the wheel element 18.
[0028] A pin element 28 is attached at the wheel ele-
ment 18. The pin element 28 is arranged in an outer por-
tion of the wheel element 18. In this example, the pin
element 28 has a cylindrical shape. The elongated axis
of the pin element 28 extends in parallel to the rotational
axis of the wheel element 18.
[0029] FIG 3 illustrates a further perspective rear view
of the locking device according to the first embodiment
of the present invention.
[0030] A path element 22 and a second torsion spring
element 24 are arranged inside the lateral casing 12. The
path element 22 is pivotable within the lateral casing 12
around a horizontal axis. The second torsion spring ele-
ment 24 interacts between the path element 22 and the
lateral casing 12. The second torsion spring element 24
effects a counter-clockwise rotation of the path element
22.
[0031] FIG 4 illustrates an exploded perspective rear
view of the locking device according to the first embodi-
ment of the present invention.
[0032] The path element 22 is formed as a disk. One
of the two large-area sides of the path element 22 is ar-
ranged face to face with the main casing 10 and includes
a path 26. The path 26 is formed as a closed groove in
said large-area side of the path element 22. In this ex-
ample, the path 26 is formed as an approximately heart-
shaped groove. The pin element 28 attached at the wheel
element 18 moves along the path 26 of the path element
22.
[0033] FIG 5 illustrates a perspective view of a domes-
tic appliance 30 including the locking device according
to the present invention.
[0034] The domestic appliance 30 comprises a cabinet
32 and a door 34. The cabinet 32 includes an open front
side closable by the door 34. The door 34 is connected
to the cabinet 32 via a hinge. In this example, the door
34 is pivoting at the cabinet 32 around a vertical axis.
The domestic appliance 30 may be a cooking oven, a
refrigerator or the like. The locking device is mounted in
an inner column of the door 34. For example, the inner
column is made of plastics.
[0035] FIG 6 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention.
[0036] The state of the locking device in FIG 6 corre-
sponds with an open door 34 of the domestic appliance
30. The hook element 16 is outside of the locking device.
The pin element 28 attached at the wheel element 18 is
inserted in the path 26 of the path element 22.
[0037] FIG 7 to FIG 12 shows the states of the locking
device during the closing of the door 34.
[0038] FIG 7 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a first step of closing
said locking device.

[0039] At the start of closing of the door 34 the hook
element 16 is engaged with the wheel element 18. The
wheel element 18 rotates counter-clockwise. The pin el-
ement 28 follows the path 26 of the path element 22.
[0040] FIG 8 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a second step of
closing said locking device.
[0041] The hook element 16 has been moved a little
bit into the recess 14, while the wheel element 18 has
rotated counter-clockwise. The pin element 28 has fol-
lowed a little bit the path 26 of the path element 22.
[0042] FIG 9 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a third step of closing
said locking device.
[0043] In this step the force of the second torsion spring
element 24 effects the counter-clockwise rotation of the
path element 22. The force of the second torsion spring
element 24 and the shape of the path 22 bring the locking
device into the closed state.
[0044] FIGS 10 to FIG 12 show the further process of
closing the locking device. FIG 10 illustrates an exploded
perspective side view of the locking device according to
the first embodiment of the present invention during a
fourth step of closing said locking device. FIG 11 illus-
trates an exploded perspective side view of the locking
device according to the first embodiment of the present
invention during a fifth step of closing said locking device.
FIG 12 illustrates an exploded perspective side view of
the locking device according to the first embodiment of
the present invention during a sixth step of closing said
locking device. In this position the locking device is
blocked.
[0045] FIG 13 to FIG 20 shows the states of the locking
device during the opening of the door 34. For opening
the door 34 the user has to push on the door 34.
[0046] FIG 13 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a first step of opening
said locking device.
[0047] When the user pushes on the door 34, then the
wheel element 18 performs a small clockwise rotation,
while the pin element 28 moves a little bit within the path
22.
[0048] FIG 14 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a second step of
opening said locking device.
[0049] When the user stops pushing and releases the
door 34, then the pin element 28 takes a start position.
This movement is guaranteed by the first torsion spring
element 20. In this step, the hook element 16 is at most
inserted in the recess 14.
[0050] FIG 15 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a third step of open-
ing said locking device.
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[0051] The force of the first torsion spring element 20
rotates the wheel element 18 clockwise. The pin element
28 moves within the path 22 of the path element 22. The
path element 22 rotates until it is blocked by a mechanical
lock element 38. Then, the path element 22 translates
vertically controlled by a cam 40.
[0052] FIG 16 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a fourth step of open-
ing said locking device.
[0053] FIG 16 shows that the movements of the cam
40 and the pin element 28 are controlled by long slots
formed in the main casing 10.
[0054] FIG 17 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a fifth step of opening
said locking device.
[0055] In the fifth step the door 34 is open. The pin
element 28 returns to a position within the path 26 by the
force of the second torsion spring element 24.
[0056] FIG 18 illustrates an exploded perspective side
view of the locking device according to the first embodi-
ment of the present invention during a sixth step of open-
ing said locking device.
[0057] In the sixth step the pin element 28 is in a start
position again.
[0058] FIG 19 illustrates a perspective rear view of the
locking device according to a second embodiment of the
present invention.
[0059] The second embodiment of the locking device
has substantially the same structure as the first embod-
iment. The second embodiment of the locking device in-
cludes an extension spring element 36 instead of the
second torsion spring element 24. The extension spring
element 36 allows very constant properties during tits life
cycle.
[0060] The locking device according to the present in-
vention allows a push-push system for opening and clos-
ing the door 34. A handle is not required, so that the door
34 may have a flat form. Although illustrative embodi-
ments of the present invention have been described
herein with reference to the accompanying drawings, it
is to be understood that the present invention is not lim-
ited to those precise embodiments, and that various other
changes and modifications may be affected therein by
one skilled in the art without departing from the scope or
spirit of the invention. All such changes and modifications
are intended to be included within the scope of the in-
vention as defined by the appended claims.

List of reference numerals

[0061]

10 main casing
12 lateral casing
14 recess
16 hook element

18 wheel element
20 first torsion spring element
22 path element
24 second torsion spring element
26 path
28 pin element
30 domestic appliance
32 cabinet
34 door
36 extension spring element
38 mechanical lock element
40 cam

Claims

1. A locking device for a domestic appliance, said lock-
ing device is provided for opening and closing a door
(34) or a drawer at a cabinet (32) of the domestic
appliance and comprises:

- at least one casing (10, 12),
- a wheel element (18) rotatable within the cas-
ing (10) around a rotational axis,
- a first spring element (20) effecting a rotation
of the wheel element (18) into a predetermined
sense of rotation,
- at least one elongated pin element (28) at-
tached at the wheel element (18), wherein the
longitudinal axis of said pin element (28) extends
parallel to the rotational axis of the wheel ele-
ment (18),
- a path element (22) formed as a disk and ar-
ranged parallel to the wheel element (18),
wherein a large-area side of the path element
(22) includes a path (26) for receiving and guid-
ing an open end of the pin element (28),
- a second spring element (24; 36) effecting a
rotation of the path element (22) in the prede-
termined sense of rotation and/or a displace-
ment of the path element (22), and
- at least one hook element (16) inserted or in-
sertable into a recess (14) of the casing (10, 12)
and engaged or engageable with the wheel el-
ement (18), wherein
- the hook element (16) is engageable with the
wheel element (18) by pushing the casing (10,
12) towards the hook element (16), and wherein
- the hook element (16) is detachable from the
wheel element (18) and the recess (14) by push-
ing the casing (10, 12) towards the hook element
(16).

2. The locking device according to claim 1,
characterized in that
the casing (10, 12) is subdivided into a main casing
(10) and a lateral casing (12).
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3. The locking device according to claim 2,
characterized in that
the main casing (10) and the lateral casing (12) are
connected or connectable by at least one snap-in
mechanism.

4. The locking device according to claim 2 or 3,
characterized in that
the wheel element (18) is arranged in the main casing
(10).

5. The locking device according to any one of the claims
2 to 4,
characterized in that
the path element (22) is arranged in the lateral casing
(12).

6. The locking device according to any one of the claims
2 to 5,
characterized in that
the first spring element (20) is arranged in the main
casing (10).

7. The locking device according to any one of the claims
2 to 6,
characterized in that
the second spring element (20; 36) is arranged in
the lateral casing (12).

8. The locking device according to any one of the pre-
ceding claims,
characterized in that
the first spring element is a torsion spring element
(20).

9. The locking device according to any one of the pre-
ceding claims,
characterized in that
the second spring element is a torsion spring ele-
ment (24).

10. The locking device according to any one of the claims
1 to 8,
characterized in that
the second spring element is an extension spring
element (36).

11. The locking device according to any one of the pre-
ceding claims,
characterized in that
the casing (10, 12), the main casing (10) and/or the
lateral casing (12) are made of plastics.

12. The locking device according to any one of the pre-
ceding claims,
characterized in that
the rotation and/or displacement of the path element
(22) is limited by a mechanical lock element (38).

13. The locking device according to any one of the pre-
ceding claims,
characterized in that
the rotation and/or displacement of the path element
(22) is guided by a cam (40).

14. A domestic appliance including a cabinet (32), a door
(34) for closing an opening of said cabinet (32) and/or
a drawer inserted in or insertable into the cabinet
(32), and a locking device for locking the door (34)
and/or the drawer, respectively, at the cabinet (32),
characterized in that
the domestic appliance includes the locking device
according to any one of the claims 1 to 13.

15. The domestic appliance according to claim 14,
characterized in that
the locking device is mounted inside a column of the
door (34).

9 10 



EP 2 840 208 A1

7



EP 2 840 208 A1

8



EP 2 840 208 A1

9



EP 2 840 208 A1

10



EP 2 840 208 A1

11



EP 2 840 208 A1

12



EP 2 840 208 A1

13



EP 2 840 208 A1

14



EP 2 840 208 A1

15



EP 2 840 208 A1

16



EP 2 840 208 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 2 840 208 A1

18

5

10

15

20

25

30

35

40

45

50

55



EP 2 840 208 A1

19

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2011132213 A1 [0003]
• WO 2009116094 A1 [0004]

• DE 19825324 A1 [0005]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

