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(54) APPLIANCE WITH HINGED DOOR

(57)  Anappliance is provided with a hinged door (1),
which closes a compartment provided with a perimetral
seal (24) on which the door (1) goes into abutment, and
amotorised latch comprising a motor (20) which operates
a hook (15) swinging around a pin (16) between a locking

position, in which it engages an eyelet (14) of the door
(1) pulling the door (1) inwards until it compresses the
seal (24), and a position in which it does not engage the
eyelet (14), the oscillation between the locking position
and the disengagement position implying a push of the
hook (15) on the eyelet (14) such as to cause the door
(1) to be detached from the seal (24).
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Description

[0001] The present invention relates to an appliance,
for domestic or professional use, provided with a hinged
door which is automatically locked and unlocked by
means of a motorised latch. In the following, specific ref-
erence will be made to a dishwasher, but it is clear that
the invention can be applied to other types of appliances
comprising the same type of door (e.g. thermo-disinfec-
tors, washing machines, refrigerators, ovens, etc.).
[0002] It is known that there are appliances in which
the compartment that is closed by the hinged door has
a perimeter seal that the door must compress when clos-
ing, forexample to prevent the escape of water and steam
in a dishwasher, or hot air and/or steam in an oven. This
compression action can be performed manually by the
user or automatically by a motorised device for the door
opening and closing , which requires also a safety control
to prevent the door from damaging an obstacle (an object
or an operator) that could be found in its path.

[0003] To this end, the presence of the obstacle is typ-
ically detected through the increase in the motor torque
required to move the door, which has a two-way connec-
tion with the motorised device that controls its movement.
In practice, the safety controlis entrusted only to a sensor
that detects the increased absorption due to an obstacle,
so as to interrupt/reverse the operation of the motor be-
yond a certain overload threshold.

[0004] Atraditionallatchthatmerelylocks and unlocks,
with a simple manually operated mechanism or a motor-
ised device, the door in the closed position with the seal
in a compressed condition, is inadequate when the seal
creates problems when opening and/or closing the door.
[0005] A first drawback can arise when the seal be-
comes stiffer as it ages, requiring a greater push to com-
press it. In such a case, the manual closure requires a
greater effort by the user, while in the case of a motorised
door, if the safety control intervention threshold is not
raised to take account of this increased push, a "false
positive" may occur, i.e. the detection of a non-existent
obstacle, with the result that the device is unable to close
the door.

[0006] A second similardrawback that can occur atthe
beginning of the opening phase is that the aged seal
tends to stick to the door, thus requiring a greater initial
effort by the user or the motorised device. This leads to
a risk of "false positive" if the threshold is too low, as an
obstacle is detected in the opening process that is not
there, with the result that the device is unable to open
the door.

[0007] On the other hand, adjusting the threshold to
suit the aged seal is not easy either, as it is necessary
to proceed by trial and error and the threshold may be
adjusted so high that it risks damaging an obstacle.
[0008] Finally, there are other types of safety control
using different means, such as an infrared barrier or a
contact-sensitive moving edge, which are however much
more expensive and complex to operate.
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[0009] The object of the present invention is therefore
to provide an appliance having a motorised latch which
overcomes these drawbacks. This object is achieved by
means of an appliance in which the door latch actively
assists in compressing the seal in the closing phase and
detaching it from the door in the opening phase.

[0010] The mainadvantage of the appliance according
to the present invention is therefore that of having a latch
that directly provides the interventions on the seal both
in the opening and closing phase. In this way, the ageing
of the seal does not require a greater effort by the user
nor affects the correct functioning of the safety control of
the possible door movement device, without risk of "false
positives" ordamage to an obstacle due to an excessively
high intervention threshold.

[0011] Afurther significant advantage of this appliance
stems from the fact that the latch is extremely simple and
therefore reliable and inexpensive, and its operation is
very easy to control by the control unit.

[0012] These and other advantages and features of
the appliance according to the present invention will be
evident to those skilled in the art from the following de-
tailed description of an embodiment thereof, with refer-
ence to the accompanying drawings in which:

Fig.1 is a schematic view of the main elements of
the latch of an appliance according to the invention,
during the door engagement phase;

Fig.2 is a similar view to the previous one, in the
condition of locking the door and compressing the
seal; and

Fig.3 is a similar view to the previous one, in the
condition of unlocking the door and detaching it from
the seal.

Referring to Fig.1, it can be seen that the latch acts
on a horizontal eyelet 14, fixed to the hinged door 1
which rotates around a bottom horizontal axis; eyelet
14 is engaged by the free end of an inverted hook
15 swinging around a horizontal pin 16, under the
action of a connecting rod 17 pivoted at the other
end of hook 15. The connecting rod 17 is pivoted at
its opposite end to a crank of a crankshaft 18, which
rotates counterclockwise about a horizontal axis 19
being driven by a unidirectional motor 20.

[0013] The engagement position of Fig.1 is preferably
confirmed by means of a sensor that detects the pres-
ence of door 1 when it arrives in the vicinity of the latch
in such a position that eyelet 14 can be engaged by hook
15, preferably a Reed sensor (not shown) that detects a
magnet 23 mounted on door 1. A control unit (not shown),
once it receives confirmation from the aforementioned
position sensor, activates motor 20 so that the rotation
of crankshaft 18 causes the backward movement of the
connecting rod 17 which rotates hook 15 clockwise
around the pin 16.

[0014] Consequently, hook 15 pulls inwards eyelet 14
and therefore door 1, which compresses seal 24 without
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the need for a push by the user or the motorised device
of door 1. A microswitch (not shown) is actuated by hook
15 when the fully closed position of door 1 is reached in
which seal 24 is compressed (Fig.2), so as to authorize
the start of the operating cycle of the appliance.

[0015] The crankshaft 18 is also provided with a cam
profile 21 that is able to operate a second microswitch
22 that is used to detect the position in which hook 15
has disengaged from eyelet 14 (Fig.3), so as to authorize
the activation of the motorised device for the start of the
opening phase, or to signal to the user that door 1 can
be opened manually. Note that in the passage from the
locked position of Fig.2 to this disengagement position,
the central portion of hook 15 comes into contact with
eyelet 14, pushing it outwards, whereby door 1 is de-
tached from seal 24 even before the start of the opening
phase.

[0016] Itis clear that the embodiment of the appliance
according to the invention described and illustrated
above is only an example susceptible to numerous var-
iations. In particular, the exact nature, form and arrange-
ment of the elements could be varied according to spe-
cific constructional requirements, for example by using
mechanical equivalents of the elements described above
such as a different type of sensor/detector than the Reed
sensor and microswitches 12, 22 (e.g. optical sensors,
resistive sensors, etc.), a different type of actuator than
unidirectional motor 20 and so on, as long as the general
structure of the latch is maintained with an engagement
element that actively pulls inwards door 1 in the closing
phase and pushes it outwards in the opening phase.
[0017] Similarly, the rotation mechanism of hook 15
could also be different from the connecting rod 17+crank-
shaft 18 combination, and the rotation pin 16 of hook 15
could be vertical if the mechanism is intended to act on
an eyelet 14 arranged in the vertical plane. Alternatively,
hook 15 could be reversed and pivot 16 located below
eyelet 14 to engage it from below, in which case motor
20 would rotate clockwise.

[0018] Furthermore, the engagement element on door
1 could also be different from eyelet 14, whereby the latch
could be consequently modified in the structure and
movement of its engagement element that goes to en-
gage the engagement element on the door.

Claims

1. Anappliance having a hinged door (1), which closes
a compartment of the appliance provided with a per-
imetral seal (24) on which said door (1) goes into
abutment, and a motorised latch comprising an ac-
tuator which operates an engagement element
which locks and unlocks the door (1) by engaging
and disengaging a corresponding engagement ele-
ment of the door (1), characterized in that said en-
gagement element of the motorised latch is connect-
ed to said actuator and arranged relative to said en-
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gagement element of the door (1) so as to engage
the door (1)in orderto make it perform the last stretch
of the closing stroke and the first stretch of the open-
ing stroke, the length of said stretch performed by
the door (1) under the action of the motorised latch
being sufficient to obtain the compression of said
seal (24) in the closing phase and the subsequent
detachment of the door (1) from the seal (24) in the
opening phase.

Appliance according to claim 1, characterized in
that the engagement element of the door (1) is an
eyelet (14) and the engagement element of the latch
is a hook (15) swinging around a pin (16), parallel to
the plane of said eyelet (14), between a locking po-
sition in which it engages said eyelet (14) pulling the
door (1) inwards until it compresses the seal (24),
and a position in which itdoes not engage said eyelet
(14), the oscillation between said locking position
and said disengagement position implying a push of
the hook (15) on the eyelet (14) such as to cause
the door (1) to be detached from the seal (24).

Appliance according to the preceding claim, char-
acterized in that the hook (15) oscillates under the
action of a connecting rod (17) pivoted between the
hook (15) and a crank of a crankshaft (18) driven by
a unidirectional motor (20).

Appliance according to the preceding claim, char-
acterized in that the crankshaft (18) is provided with
a cam profile (21) arranged to actuate a microswitch
(22) in correspondence with the disengagement po-
sition of the hook (15), said microswitch (22) being
operatively connected to the control unit to signal the
unlocking of the door (1) and/or to authorize the ac-
tivation of amovementdevice of the door (1) for start-
ing the opening phase.

Appliance according to any of claims 2 to 4, char-
acterized in that it further comprises a microswitch
which is activated by the hook (15) in correspond-
ence with its locking position, said microswitch being
operatively connected to the control unit so as to
authorize the start of the operating cycle of the ap-
pliance.

Appliance according to any of the preceding claims,
characterized in that it further comprises a sensor
that detects the presence of the door (1) when it ar-
rives in proximity to the latch in a position where it
can be engaged by the latch, preferably a Reed sen-
sor that detects a magnet (23) mounted on the door

(1)
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