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DOOR OPENING SYSTEM FOR A KITCHEN APPLIANCE

A kitchen appliance comprises:

-adoor (12) which is pivotable between a closed position
and an open position,

- a latch operable to lock the door (12) in the closed po-
sition; and

- an opening mechanism (16) operable to move the door

(12) towards the open position; wherein

- the door (12) is pivotable about a horizontal axis that
extends proximal a lower edge of the door, and

- the opening mechanism (16) is operable to unlock the
latch and to pivot the door (12) beyond a dead center of
the door.
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Description

[0001] The present invention relates to a kitchen ap-
pliance and in particular to a kitchen appliance having a
door opening system.

[0002] In certain types of kitchen appliances it can be
advantageous to provide a door opening system which
is operable, either upon activation by a user or activated
by a program control, to automatically open the door of
the kitchen appliance.

[0003] Thus for example, microwave ovens can be
equipped with door opening systems, which automatical-
ly open the oven door upon expiry of a preset operation
duration. Similarly, dishwashers can be provided with
door opening systems to open the dishwasher door at
the end of a washing cycle so as to promote the venting
of the tub in an effort to improve the drying process.
[0004] In EP 0342 307 B1 there is disclosed a cooker
which comprises a door which is pivotable between a
closed position and an open position, a latch which is
operable to lock the door in the closed position, and an
opening mechanism which is operable to move the door
towards the open position. In such cooker, the door is
pivotable about a vertical axis that extends along one of
the lateral edges of the door. The door is biased by a
spring towards the open position of the door, and a lock-
ing mechanism provides for locking the door in the closed
position. A motor driven opening mechanism is operable
to unlock the door so that the door opens by the force of
the spring.

[0005] The use of springs to provide for a force for
opening the door of a kitchen appliance is problematic in
as far as the spring load is difficult to adjust. Thus even
in a kitchen appliance as delivered, the angle of opening
of the door as caused by the spring is difficult to predict,
and over an extended use of the appliance will change
over time. Furthermore, particularly for kitchen applianc-
es with heavier doors, such as baking ovens with cooled
glass front, the spring load required to open the door
necessitates a correspondingly high closing force which
is undesirable in terms of ease of use.

[0006] Itis an object of the presentinvention to provide
for a kitchen appliance which provides for reliable open-
ing of the door of the kitchen appliance, but which nev-
ertheless is user friendly.

[0007] In a kitchen appliance comprising a door which
is pivotable between a closed position and an open po-
sition, a latch which is operable to lock the door in the
closed position, and an opening mechanism which is op-
erable to move the door towards the open position, the
above object is solved in that the door is pivotable about
a horizontal axis that extends proximal a lower edge of
the door, and the opening mechanism is operable to un-
lock the latch and to pivot the door beyond a dead center
of the door. While in a kitchen appliance having door that
is pivotable about a horizontal axis that extends proximal
a lower edge of the door, only a relatively small opening
angle of the door is required to pivot the door beyond the
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dead center of the door, a relatively small opening force
has to be provided by the opening mechanism to pivot
the door beyond its dead center, whereupon passing the
dead center the door falls open by gravity.

[0008] Preferredembodiments ofthe presentinvention
are defined in the dependent claims.

[0009] In particular, the latch can comprises an en-
gageable member that is attached to the door and alatch-
ing member which can be engaged with the engageable
member. The engageable member can be any member
that allows engagement by the latching member, such
as a hook and eye engagement, or a detent that engages
a correspondingly shaped latching member.

[0010] In preferred embodiments the engageable
member comprises a push rod operable to be engaged
by the opening mechanism to push the door beyond its
dead center. In such embodiments the engageable mem-
ber serves the double function of acting as part of the
latch during closing the door, and to transfer the pushing
force to the door during opening the door.

[0011] Preferably the opening mechanism comprises
a rotatable lever having a first portion which forms the
latching member and a second portion that is operable
to apply a pushing force onto the push rod. The first por-
tion thus can have the shape of a hook which by rotation
of the rotatable lever can be engaged with a respective
portion of the engageable member, such as a rod that is
provided which an eye into which the hook-shaped first
portion of the rotatable lever can be inserted so as to
provide for latching of the engageable member. With the
engageable member being attached to the door, by such
latching action the door can be locked in the closed po-
sition, and correspondingly can be unlocked by rotating
the rotatable leverin the opposite direction. When further
rotating the rotatable lever in the opening direction, the
rotatable lever engages the engageable member with
the second portion, so as to apply a pushing force onto
the pushrod, thus pushing the door open beyond its dead
center, so that the door falls open by gravity.

[0012] Preferably the kitchen appliance further com-
prises a dead center spring acting on the rotatable lever
so as to bias the latching member into engagement with
the engageable member when the door is in the closed
position, and to bias the second portion into engagement
with the push rod when the rotatable lever has been ro-
tated to unlock the latch. The dead center spring thus
provides for a dynamic closing force which tends to main-
tain the engagement of the latching member with the en-
gageable memberwhen the dooris in the closed position,
but which also assists the opening of the door by provid-
ing for a dynamic force that intensifies the engagement
of the second portion of the rotatable lever with the push
rod.

[0013] In preferred embodiments, the kitchen appli-
ance further comprises a cam for rotating the rotatable
lever in the second direction. Whereas the cam thus pro-
vides for rotation of the rotatable lever during an opening
operation of the door so as to activate the push rod in
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orderto pivotthe door beyond its dead center, the rotation
of the rotatable lever during a closing operation can be
effected manually by a user closing the door, in which
case the engageable member thatis attached to the door
engages the second portion of the rotatable lever. During
the further closing movement of the door the rotatable
lever is rotated in the first direction, so as to provide for
an engagement of the latch by which the door is locked
in the closed position.

[0014] Preferably, the rotatable lever and the cam are
configured to allow free rotation of the rotatable lever
once the rotatable lever has been rotated beyond it’s the
dead center of the spring. While for engaging and disen-
gaging the latch and also for pivoting the door beyond its
dead center the rotatable lever has to be rotated only for
a certain angular range, the engagement between the
cam and the rotatable lever can be restricted to such
angular range. In embodiments in which there is provided
the above mentioned dead center spring which acts on
the rotatable lever, the cam and the rotatable lever can
be disengaged during movement of the rotatable lever
in the opening direction already as soon as the dead cent-
er of the spring has been passed, so that the spring force
can freely actonto the rotatable lever withoutinterference
of the cam. When activating the opening mechanism, the
rotatable lever thus first is rotated by the action of the
camto unlock the latch and at the same time to compress
the dead center spring, and then upon having passed
the dead center, the cam and the rotatable lever disen-
gage so that the spring load is released onto the push
rod so as to nudge away the push rod and thus provide
a thrust on the door, so that the door pivots beyond its
dead center.

[0015] Furthermore, providing for a cam that engages
the rotatable lever only for a restricted angular range is
of particular advantage when there is provided a motor
for rotating the cam because in this manner during closing
the door of the kitchen appliance, during which the rotat-
able lever is rotated in the reverse direction, the motor
can be decoupled from the rotatable lever thus preserv-
ing the motor. Furthermore, for rotating the cam a motor
can be used whichis operable in only one direction which
provides for a cost advantage versus having to provide
for a reversible motor.

[0016] When the kitchen appliance further comprises
a motor for rotating the cam, such motor preferably can
be activated by control means of the kitchen appliance,
so that the opening sequence can be initiated either by
a user request, or automatically at the end of a pre-pro-
grammed operation cycle.

[0017] While the opening angle of the door usually is
limited by some stop means, the kitchen appliance pref-
erably comprises dampening means for dampening the
opening movement of the door, so as to decelerate the
movement of the door before it reaches a predetermined
open position. In an oven such open position usually will
be a substantially horizontal position of the door. In a
dishwasher the open position either also may be also a
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substantially horizontal position, or can be an intermedi-
ate position in which the dishwasher door is opened for
only a few centimeters, such as 5to 20 cm, so as to allow
venting of the dishwasher tub at the end of a washing
cycle.

[0018] In order to control the operation of the device in
dependency of the movement of the various parts, the
kitchen appliance can comprise means for detecting the
rotational position of the rotational switch and or means
for detecting the rotational position of the cam. For ex-
ample, when the kitchen appliance is a microwave oven,
the microwave function can be switched off for safety
reasons as long as the door is not fully closed, which can
be ascertained by such detection means. Furthermore,
the means for detecting the rotational position of the cam
also can be used with advantage to switch on and off a
motor for rotating the cam, so as to reliably uncouple and
decouple the cam and the rotational switch.

[0019] The present invention can be employed in any
kitchen appliance which allows installing the door to be
pivotable about a horizontal axis. Thus, the kitchen ap-
pliance particularly can be a cooking oven, such as a
baking oven, a microwave oven, a steam oven, a com-
bination oven, or a dishwasher.

[0020] Preferred embodiments of a kitchen appliance
made in accordance with the present invention will be
described by reference to the drawings, in which:

Fig. 1 isaperspective view of akitchen appliance; and

Fig.2 illustrates an opening mechanism as it is em-
ployed in the kitchen appliance of Fig. 1.

[0021] Inthe embodimentillustrated in Fig. 1 the kitch-

en appliance is a cooking oven having an oven muffle 10
that is closed by a door 12 which is pivotable about a
horizontal axis that extends along a lower edge of the
door. Whereas the pivotal movement of the door can be
an exclusively rotational movement, the pivotal move-
ment of the door also can comprise a combination of
rotational and pivotal movement, such as in embodi-
ments, in which the door is hinged to lateral lever ele-
ments, so that the horizontal pivot axis is not a fixed axis,
but itself is shifted during an opening or closing move-
ment of the door.

[0022] Close to the upper edge of the door there is
provided a handle 14 for manually pivoting the door,
which in the cooking oven described herein particularly
applies to closing the door, whereas the opening of the
door is effected automatically by means of an opening
mechanism, designated generally with reference sign 16.
[0023] Asshownin Figs. 1 and 2, opening mechanism
16 comprises a rotatable lever 18 which is mounted on
an axle 20, which in the embodiment shown in Figs. 1
and 2 is a stationary axle. Rotatable lever 18 comprises
a first portion 22 which forms a latching member and a
second portion 24 that is operable to apply a pushing
force onto a push rod 26 which is affixed to the door 12.
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As illustrated in Fig. 1, when the door 12 is closed, the
push rod 26 projects through an aperture 28 in a border
portion of the over muffle, and an eye 30 provided in the
push rod 26 is engaged by the latching member which
is formed by the first portion 22 of rotatable lever 18.
[0024] A spring 32 having two legs is hinged with a first
leg 34 to a carrier 36 of the opening mechanism 16, so
that the spring can pivot about the anchoring point of the
first leg 34 at carrier 36. A second leg 38 of spring 32 is
pivotally connected to rotatable lever 18. In the closed
position of the door 12, which is shown in Fig. 1, the
spring exerts a biasing force onto the rotatable lever 18
which tends to rotate the lever in the clockwise direction,
thus providing a force that pulls push rod 26 inwardly to
keep door 12 closed.

[0025] When rotatable lever 18 is rotated in the coun-
ter-clockwise direction towards the position illustrated in
Fig. 2, latching member 22 is disengaged from eye 30
thus unlocking the door 12. At the same time, second
portion 24 of push rod 26 engages the free end of push
rod 26 thus applying a pushing force to pivot the door 12
towards its open position.

[0026] The rotation of rotatable lever 18 is effected by
a cam 40 which is affixed to an output shaft 42 of a motor
44, that is attached to the rear side of carrier 36 (as seen
in Figs. 1 and 2). As will be understood from Figs. 1 and
2, rotatable lever 18 and cam 40 are shaped so that for
opening the door 12 starting from the situation shown in
Fig. 1 the cam 40 is rotated in the clockwise direction, so
as to rotate rotatable lever 18 in the counter-clockwise
direction, until passing the dead center of spring 32, at
which point the rotatable lever 18 and the cam 40 rotate
out of engagement, and thus spring 32 can unload to
thrust rotatable lever 18 further in the counter-clockwise
direction, nudging away push rod 26. In this manner door
12 is reliable pivoted beyond its dead center, which is
reached at an opening angle of only a few degrees, so
that the door 12 falls open by gravity.

[0027] From the situation shown in Fig. 2, where the
rotatable lever 18 has reached its end position when the
door has been pushed open, cam 40 is rotated further in
the clockwise direction so as to bring the cam back into
the orientation depicted in Fig. 1, where it does not en-
gage the rotatable lever 18 irrespective of the rotational
position of the rotatable lever 18. In this manner the ro-
tatable lever 18 can be returned from the open door end
position shown in Fig. 2, to its second end position when
the door is closed as is shown in Fig. 1. Such closed door
end position of the rotatable lever 18 is reached by the
user manually closing the door 12, i.e. in Fig. 1 pivoting
the door in the counter-clockwise direction. Shortly be-
fore reaching the completely closed position the push rod
26 engages second portion 24 of the rotatable lever 18.
By further closing the door 12, the rotatable lever 18 is
rotated further in the clockwise direction against the force
of spring 32, until the fully closed end position shown in
Fig. 1 is reached, in which the latching member 22 is
engaged with eye 30 of push rod 26.
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[0028] The operation of the motor 44 as well as of fur-
ther parts of the kitchen appliance can be controlled in
dependency of the rotational position of the cam and/or
the rotational position of the rotational switch. Thus, as
noted above, from the situation depicted in Fig. 2, when
the rotatable lever 18 has reached its end position and
thus the door has been pushed open, the cam 40 is to
be returned to the orientation depicted in Fig. 1, where it
does not engage the rotatable lever 18 irrespective of
the rotational position of the rotatable lever 18. In order
to stop the motor 44 when the cam has reached its in-
tended end position shown, a switch 46 detects the ro-
tational position of output shaft 42, such as by providing
a switching cam on output shaft 42 which engages a
push-button of switch 46.

[0029] In a similar manner, the rotational position of
rotational switch 18 is detected by a switch 48. Based on
the output of switch 48 which detects when the rotational
switch 18 reaches the position shown in Fig. 2 and thus
provides for an indication that the door is opened, the
operation of further components of the kitchen applianc-
es can be controlled, such as by deactivating a micro-
wave functionality in an oven, or by turning on an illumi-
nation and/or a vent when the kitchen appliance is a dish-
washer.

[0030] In case thatthe opening mechanism suggested
herein is designed as a retrofit unit for replacing a door
latch, which only comprises a latching member and an
engageable member attached to the door, the opening
mechanism 16 further can be provided with circuitry 50,
which in the simplest case can be a relay, to supplement
the desired functionality for the control of the kitchen ap-
pliance.

Reference signs

[0031]

10  oven muffle
12  door

14  handle

16 opening mechanism

18  rotatable lever

20 axle

22  first portion (latching member)
24  second portion

26  engageable member / push rod

28  aperture
30 eye

32  spring

34 firstleg

36 carrier

38 second leg
40 cam

42  output shaft
44  motor

46  switch

48  switch
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circuitry

Claims

1.

A kitchen appliance comprising:

-adoor (12) which is pivotable between a closed
position and an open position,

- a latch operable to lock the door (12) in the
closed position; and

- an opening mechanism (16) operable to move
the door (12) towards the open position;

characterized in that the

- the door (12) is pivotable about a horizontal
axis that extends proximal a lower edge of the
door, and

- the opening mechanism (16) is operable to un-
lock the latch and to pivot the door (12) beyond
a dead center of the door.

The kitchen appliance of claim 1, wherein the latch
comprises an engageable member (26) that is at-
tached to the door (12) and a latching member (22)
which can be engaged with the engageable member
(26).

The kitchen appliance of claim 2, wherein the en-
gageable member comprises a push rod (26) oper-
able to be engaged by the opening mechanism (16)
to push the door (12) beyond its dead center.

The kitchen appliance of claims 2 and 3, wherein the
engageable member (26) comprises an eye (30) op-
erable to be engaged by the latching member (22).

The kitchen appliance of claim 3 or 4, wherein the
opening mechanism (16) comprises a rotatable lever
(18) having a first portion (22) which forms the latch-
ing member and a second portion (24) that is oper-
able to apply a pushing force onto the push rod (26).

The kitchen appliance of claim 5, wherein the rotat-
able lever (18) is arranged to engage the latching
member (22) with the push rod (26) when the rotat-
able lever (18) is rotated in a first direction, and to
engage the push rod (26) so as to pivot the door (12)
beyond its dead center when the rotatable lever (18)
is rotated in a second direction opposite to the first
direction.

The kitchen appliance of claim 5 or 6, further com-
prising a dead center spring (32) acting on the rotat-
able lever (18) so as to bias the latching member
(22) into engagement with the push rod (26) when
the door (12) is in the closed position, and to bias
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10.

1.

12.

13.

14.

15.

the second portion (24) into engagement with the
push rod (26) when the rotatable lever (18) has been
rotated to unlock the latch.

The kitchen appliance of claims 5 to 7, further com-
prising a cam (40) for rotating the rotatable lever (18)
in the second direction.

The kitchen appliance of claims 7 and 8, wherein the
rotatable lever (18) and the cam (40) are configured
to allow free rotation of the rotatable lever (18) once
the rotatable lever (18) has been rotated beyond the
dead center of the spring (32).

The kitchen appliance of claim 8 or 9, further com-
prising a motor (44) for rotating the cam (40).

The kitchen appliance of claim 10, comprising control
means for activating the motor (44).

The kitchen appliance of any one of the preceding
claims, comprising dampening means for dampen-
ing the opening movement of the door (12).

The kitchen appliance of claim 5 and any claim de-
pendent thereon, comprising means (48) for detect-
ing the rotational position of the rotational switch
(18).

The kitchen appliance of claim 10, further comprising
means (46) for detecting the rotational position of
the cam (40).

The kitchen appliance of any of the preceding claims,
which is a cooking oven, or a dishwasher.
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