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(54) Title: HOUSEHOLD APPLIANCE COMPRISING A LOCKING DEVICE

(54) Bescichnung: HAUSHATTSGERAT MIT TEINTR VIIRRIEGELUNGSVORRICHTUNG

(57) Abstract: The invention
relates to a device for locking
a movable closing eclement (3),
especially a door, cover, flap, or
similar on a houschold appliance,
particularly a dishwasher.  Said
locking device comprises a closing
hook (3) or closing pin which is
disposed on the housing (1) of the
household appliance and can be
made to engage with an engaging
section in  the closing clement
(3) during locking and be made
to disengage therefrom during
unlocking. The cngaging section is
formed by a cavity (6) in the closing
element (3).

(57) Zusammenfassung: Dic
Cifindung beuifft eine Vorrichtung
zum Verriegeln eines bewegharen
SchlicBelements (3), insbesondere
einer Tiir, eines Deckels, einer
Klappe oder dergleichen, an cinem
Haushaltsgerit, insbesondere ciner
Geschirrspiilmaschine, mit cinom an
dem Gehduse (1) des Haushaltsgerdts
angcordneten  SchlicBhaken  (5)
oder SchlicBzapfen, der mit cincm

Hingriffsabschnitt in dem SchlicBelement (3) beim Verriegeln in Eingriff und beim Entriegeln auBer Hingrift bringbar ist, wobei der
Eingriffsabschnitt durch cine Mulde (6) im SchlicBelement (3) gebilder ist.
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Domestic appliance with a locking device

The present invention relates to a domestic appliance, in particular a dishwasher, with a
device for locking a movable closing element, in particular a door, cover, flap or similar, with
a closing hook or closing stem disposed on the housing and/or frame and/or wash container
of the domestic appliance, said closing hook or closing stem being able to be made to
engage with an engaging section in the closing element to close a treatment compartment

and being able to be made to disengage to open the treatment compartment.

A number of devices for locking closing elements on housings of domestic appliances are
known from the prior art.

The publication DE 203 20 530 U1 shows a locking device for an appliance door, wherein a
rotary closing unit on the appliance engages in an engaging section on the appliance door in
the locking position. The engaging section is formed by a groove of rectangular cross-
section, which runs along the entire upper side of the appliance door.

The publication EP 0 728 438 B1 shows a locking device for a dishwasher, with a recess
provided in the upper side of the door of the dishwasher, in which a stud is disposed. In the
locking position a collar element, which extends downward and is disposed in the housing of
the dishwasher, engages in the recess. The collar element opens downward and a pin
element projects therefrom, the front end of which rests on the stud of the recess in the
locking position. When the door moves into the locking position, the pin is raised, causing a
micro-switch to be activated.

The publication DE 2 106 272 shows a locking device for washing machines and spin dryers,
with a lock provided in the housing of the washing machine engaging in a corresponding
latching unit in the door when the door of the machine is closed.

The publication DE 31 19 764 A1 shows a dishwasher, wherein a locking bolt engages from
above in an opening on the front face of the door when the machine door is in the closed

state.

The publication JP 59-148753 shows a domestic appliance with a hinged door, with a graove
provided on the front end of a bar engaging in a corresponding projection on the front face of
the door when the door is in the closed state.
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The publications US 4,776,620 and US 3,997,201 show locking devices for
doors of domestic appliances, with a closing bolt in the door engaging in a closing plate
on the housing in the locking position.

The locking devices known from the prior art have the particular disadvantage

that they are expensive to produce and some of them are complex in structure.

Object of the Invention
It is the object of the present invention to substantially overcome or ameliorate

one or more of the disadvantages of the prior art.

Summary of the Invention

The present invention provides a domestic appliance including a device for
locking a movable closing element, the device including a closing hook or closing stem
disposed on at least one of a housing, a frame and a wash container of the domestic
appliance, said closing hook or closing stem being adapted to be engaged with an
engaging section in the movable closing element to close a treatment compartment and
being adapted to be disengaged from the engaging section to open the treatment
compartment,

wherein the engaging section is molded into the movable closing element.

The engaging section is preferably formed by a cavity in the closing element,

In a preferred embodiment the engaging section is disposed on a side of the
closing element, in particular of a door. The sides are preferably the side plates of the
door of the domestic appliance, in particular of the inner door of the dishwasher. In the
case of dishwashers the door is preferably made up of an inner door and an outer door.

The engaging section is preferably disposed on an upper side of the closing
element.

The engaging section is preferably disposed on a side opposite the axis of
rotation of the closing element.

In particular the engaging section is disposed in the side in the center of the

longitudinal extension of the side.

AH2)(2800877 1:MLW
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The engaging section is preferably formed by a cavity in the closing element.

Cavities are configurations of recesses that are simple to manufacture and thus allow simple
production of the engaging section of the locking element. A cavity in particular refers to a
depression with a closed periphery when viewed from above the cavity. The cavity also has

no opening or hole to the inside of the closing element.

The cavity is preferably configured here as an integral part of the closing element, in
particular being molded in the closing element. This allows the cavity to be configured in the
closing element by means of a simple method step, with a corresponding molding todl being
displaced into the closing element.

In a particularly preferred embodiment the closing element is formed by a hinged and/or
displaceable door, in particular by an inner door, with the door being provided to close the
inner compartment of the housing of the domestic appliance, which is accessible by way of
an opening. Inner door here refers to a component provided on the inside of the door, which
faces the inner compartment of the domestic appliance when the door is closed. The inner
door is in particular a sheet metal companent, with the cavity being configured, in particular
molded, into the front face of the sheet metal component for example. When the cavity is
provided on the upper side of the door, the closing hook or closing stem is preferably
integrated in the top of the housing of the domestic appliance, to ensure a simple interaction
between closing hook and cavity as a result.

The interaction of the closing hook or closing stem with the cavity is preferably such that
during locking the closing hook or closing stem moves into the cavity in an essentially
perpendicular manner. This ensures fast and reliable engagement of the hook in the cavity
during closing.

In a further refinement of the inventive locking device the cavity has an essentially
rectangular edge when viewed from above, with the edge preferably having rounded corners
and/or sides. This minimizes the risk of injury to a user of the domestic appliance, as there
are no sharp edges on the cavity.

In a further refinement the cavity has a form such that it tapers toward its lowest point. In this
instance the cavity in particular has a first section running down steeply toward its lowest
point and a second section opposite the first section running flat toward its lowest point. Such
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a shape allows the cavity to be manufactured simply and quickly and in particular ensures
that it is possible to mold the cavity in the closing element. When the closing element is in the
locked state, the first steep section preferably forms a stop for the closing hook or closing
stem, to prevent the closing element opening. Its steepness effectively prevents the closing
hook moving out of the cavity.

In a preferred refinement of the invention the first section runs at an angle between 80 and
90 degrees, in particular at an angle of essentially 85 degrees, to the opening plane of the
cavity. In contrast in a preferred embodiment the second, flat section runs at an angle of 45
degrees or less, preferably at an angle between 10 and 30 degrees and particularly
preferably at an angle of essentially 20 degrees, to the opening plane of the cavity.

In a further preferred refinement the first and/or second sections are configured as
essentially trapezoidal. The first and/or second sections also preferably adjoin rounded
sections in the peripheral direction within the cavity. These shapes are particularly suitable
for producing the cavity by molding.

The engaging section, in particular the cavity, is preferably configured as a single piece with
the door, in particular the inner or outer door.

Exemplary embodiments of the invention are described in detail below with reference to the
accompanying figures, in which:

Fig. 1 shows a schematic sectional view of an embodiment of the locking device;

Fig. 2 shows a top view of a segment of the front face or side of the inner door of an
inventive dishwasher with cavity;

Fig. 3 shows a sectional view along the line A-A in Fig. 2; and

Fig. 4 shows a perspective view of the cavity shown in Fig. 2.

Fig. 1 shows a schematic sectional view of an embodiment of the locking device in an
inventive domestic appliance (not shown), which is used on its housing to lock the housing
door of an inventive dishwasher (not shown). In Fig. 1 the top of the container of a
dishwasher is indicated with the reference character 1, with dishes to be washed positioned
in the inner compartment 2 of the dishwasher. The access opening to the inner compartment
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2 is sealed by way of a hinged door 3, which has an inner door 3a, which is formed by a
molded metal sheet on the inside of the door 3. A seal 4 is shown schematically on the
underside of the top of the container, said seal 4 being configured to run along the edge of
the access opening to the inner compartment and serving as a seal between the inner door
3a and the housing 1.

To prevent inadvertent opening of the door during operation of the dishwasher, the
dishwasher has a locking device, which is formed by a closing pin or closing stem 5 and a
corresponding cavity 6 on the front face or upper side 3b of the door. The closing hook 5 is
integrated in a lock housing within the top of the container and engages in the cavity 6 in the
inner door 3a in the locked state. The closing hook 5 is only shown schematically and any
form is possible for the hook. The hook is preferably spring-loaded, with the spring force
pushing the hook in a downward direction.

With the locking devices typically used in dishwashers the closing hook is typically located in
the inner door behind an opening. A corresponding closing plate on the housing engages in
this opening when the door is closed, whereupon the closing hook drops into a hole in the
closing plate and brings about the locking action. This requires on the one hand a space for
the closing hook mechanism behind the panel of the door and on the other hand an opening
must be provided in the inner door, which can lead to the penetration of water into the inner
compartment of the door during operation of the inventive dishwasher. In contrast to this,
with the locking device the closing hook is disposed in the housing andfor frame and/or wash
container and interacts with a cavity for receiving the hook, so that there is no need for an
opening in the inner door and space does not have to be provided for the closing hook in the
inner door. This prevents the penefration of water into the inner compartment of the door and
also creates structural space in the inner door, since the lock with closing hook is now
integrated in available structural space in the housing. The structural space thus made
available in the inner door can now be used effectively for other components, for example for
a switch and control system for the dishwasher.

Fig. 2 shows a top view of the front face 3b of the inner door 3a shown in Fig. 1. The precise
form of the cavity 6 can be seen in particular in Fig. 2. The cavity is disposed in the
longitudinal direction of the front face in the center between the left and right ends (not
shown) of the front face. It can be seen in particular from Fig. 2 that in its opening plane the
cavity is configured as essentially rectangular, with the corners and sides in the opening
plane being correspondingly rounded. One important aspect of the cavity shown in Fig. 2 is
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that the cavity is an integral part of the inner door, in other words the cavity is molded into the
inner door using a corresponding tool.

The cavity 6 comprises a trapezoidal section 6a, which is relatively fiat in relation to the
opening plane, with which a rounded section 6b adjoins to the right and left respectively in
the peripheral direction of the cavity. The trapezoidal section 6a tapers toward the lowest
point 8¢ of the cavity and the rounded sections 6b extend respectively from a corner of the
rectangular edge of the cavity obliquely downward also toward the lowest point 6¢ of the
cavity. There are then two essentially triangular sections 6d to the left and right of the
rounded sections 6b respectively and these in turn open into corresponding rounded sections
6e. A relatively steeply sloping section 6f ultimately adjoins these sections 6e, lying opposite
the flat section 6a. This steeply sloping section 6f serves as a stop for the closing hook when
the door is in the locking position; in other words the closing hook pushes against this stop if
anyone attempts to open the door when the door is locked.

Fig. 3 shows a sectional view along the along the line A-A in Fig. 2. It shows the orientation
of the flat section 6a and the steep section 6f particularly clearly. In particular it shows that
the flat section extends at an angle § downward from the opening plane. In the embodiment
in Fig. 3 the angle B is essentially 20 degrees. However any other angle sizes are also
possible. However the angle p should be smaller than 45 degrees and preferably between 10
and 30 degrees. It is also clear from Fig. 3 that the second section 6f extends relatively
steeply and almost perpendicular to the opening plane, at an angle « to the opening plane. In
the embodiment in Fig. 3 the angle « is 85 degrees. However other angles are also possible.

In particular the angle « should be between 80 degrees and 90 degrees.

In the embodiment shown in Fig. 3 a chamfer 3¢ is also configured on the front face 3b of the
inner door 3a, adjacent to the edge of the cavity 6 in the region of the flat section 8a. Fig. 3
also clearly shows that the cavity 6 is an integral part of the metal sheet of the inner door,
with the cavity being produced by means of a corresponding molding tool. This considerably
simplifies manufacture of the cavity, since a separate component does not have to be
provided for the cavity and have to be integrated in a further manufacturing step. Also there
is not the problem of having to seal the cavity in relation to the inner door by means of
corresponding seals.

Fig. 4 shows a further perspective view of the cavity shown in Fig. 2. This view again shows
the trapezoidal form of the flat section 6a very clearly. It is also clear that the edge of the

-10-
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cavity is rounded and that in the cavity the individual sections open into each other by way of
rounded sections. The cavity therefore has no edges, thereby minimizing the risk of injury
when operating the locking device.

11-
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List of reference characters:

3a
3b
3c

6a
6b
6¢
6d
6e
6f

o B

Top of housing
Inner compartment
Door

Inner door

Upper side
Chamfer

Seal

Closing hook
Cavity

Flat section
Rounded sections
Lowest point of cavity
Triangular sections
Rounded sections
Steep section
Angles
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The claims defining the invention are as follows:

1. A domestic appliance including a device for locking a movable closing
element, the device including a closing hook or closing stem disposed on at least one of a
housing, a frame and a wash container of the domestic appliance, said closing hook or
closing stem being adapted to be engaged with an engaging section in the movable
closing element to close a treatment compartment and being adapted to be disengaged
from the engaging section to open the treatment compartment,

wherein the engaging section is molded into the movable closing element.

2. The domestic appliance as claimed in claim 1, wherein the engaging
section is formed by a cavity in the closing element.

3. The domestic appliance as claimed in claim 1 or 2, wherein the
engaging section is disposed on a side of the closing element.

4. The domestic appliance as claimed in claim 3, wherein the engaging
section is disposed on an upper side of the closing element.

5. The domestic appliance as claimed in claim 3 or 4, wherein the

engaging section is disposed on a side opposite the axis of rotation of the closing element.

6. The domestic appliance as claimed in any one of claims 3 to 5, wherein
the engaging section is disposed in the side in the center of the longitudinal extension of
the side.

7. The domestic appliance as claimed in any one of the preceding claims,
wherein the closing element is a hinged and/or displaceable door for closing an inner
compartment of a housing of the domestic appliance, which is accessible by way of an
opening in the housing.

8. The domestic appliance as claimed in any one of the preceding claims,
wherein the closing hook or closing stem is integrated in the top of a housing of the
domestic appliance.

9. The domestic appliance as claimed in any one of the preceding claims,
wherein the closing hook or closing stem interacts with the engaging section in such a
manner that during locking the closing hook or closing stem moves into the engaging
section in an essentially perpendicular manner.

10. The domestic appliance as claimed in any one of the preceding claims,
wherein the engaging section has an essentially rectangular edge when viewed from

above.

AH21(2800877 IXMLW
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11. The domestic appliance as claimed in claim 10, wherein the edge has
rounded comers and/or rounded sides.

12, The domestic appliance as claimed in any one of the preceding claims,
wherein the engaging section tapers toward its lowest point.

13. The domestic appliance as claimed in any one of the preceding claims,
wherein the engaging section has a first section running down steeply toward its lowest
point and a second section opposite the first section running flat toward its lowest point.

14. The domestic appliance as claimed in claim 13, wherein when the
closing element is in a locked state, the first section forms a stop for the closing hook or
closing stem, to prevent opening of the closing element.

15. The domestic appliance as claimed in claim 13 or 14, wherein the first
section runs at an angle between 80 and 90 degrees to the opening plane of the engaging
section.

16. The domestic appliance as claimed in any one of claims 13 to 15,
wherein the second section runs at an angle of 45 degrees or less to the opening plane of
the engaging section.

’ 17. The domestic appliance as claimed in any one of claims 13 to 16,
wherein the first and/or second sections are configured as essentially trapezoidal,

18. The domestic appliance as claimed in any one of claims 13 to 17,
wherein the first and/or second sections adjoin rounded sections in the peripheral
direction within the engaging section.

19. The domestic appliance as claimed in any one of the preceding claims,
wherein the engaging section is configured as a single piece with a door of the domestic
appliance.

20. The domestic appliance as claimed in any one of claims 1 to 6 and 8 to
18, wherein said movable closing element is at least one of a door, a cover and a flap.

21. The domestic appliance as claimed in any one of the preceding claims,
wherein said domestic appliance is a dishwasher.

22. A domestic appliance substantially as hereinbefore described with
reference to the accompanying drawings.

Dated 22 September 2010
BSH Bosch und Siemens Hausgeréate GmbH
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON

AH21(2800877 1:MLW
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