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Description

[0001] The present invention relates to a door locking
device for household appliances or the like.

[0002] Certain household appliances have doors that
allow access to an inner cavity in which the appliance’s
typical functions are normally carried out.

[0003] Some examples of such household appliances
are washing machines, dishwashers and the like.
[0004] When the appliance is in operation, it is often
necessary to prevent access to the cavity in order to avoid
that a user might be offended by the functions carried
out by the appliance itself; this is preferably achieved by
locking the door in the closed position.

[0005] To this end, devices have been conceived
which are commonly called "door locks" and which are
adapted to perform at least that function.

[0006] Many types of door locking devices exist, each
having a different principle of operation. One of these
types includes those devices wherein, as the door of the
appliance approaches its closed position, a hook is
moved to the locking position through a lever actuated
by the door itself.

[0007] One example of this type of device is shown in
patent EP2175200 to ELETTROTECNICA ROLD.
[0008] In this example the actuation lever, when
moved by the door, actuates an electric motor, which in
turn moves the hook into the closed condition.

[0009] The presence of an electric motor and of the
associated kinematic systems, however, makes this so-
lution rather complex and unadvisable from a cost view-
point and in the light of the possible malfunctions that
might jeopardize the appliance’s functionality; these mal-
functions are more likely to occur in such a complex so-
lution.

[0010] In order to overcome this drawback, other so-
lutions have been conceived wherein the hook is moved
into the closed condition directly by the actuation lever,
which is moved by the door as the latter is about to close
the mouth of the cavity.

[0011] In one of these solutions, both the door-driven
actuation lever and the hook are associated with inclined
planes arranged on the hook end opposite to the one that
must engage the door and on a slide connected to the
actuation lever.

[0012] In short, as the door is approaching, the lever
is moved and the slide connected thereto acts upon the
hook, thereby rotating it into the door locking condition.
[0013] The locking of the door is obtained through a
pin that engages into a hole obtained in the slide, thereby
preventing itto slide; in this manner the slide, once locked
in position, will not allow the hook to rotate and will there-
fore lock it into the door locking condition. Although func-
tional, this solution still has some drawbacks.

[0014] A first problem relates to the fact that it cannot
compensate for any extra door travels and/or door posi-
tion tolerances, with the risk that the door might be locked
improperly or not at all.
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[0015] It should be taken into account that the doors
of household appliances are typically made of moulded
plastic, with rather large processing or dimensional tol-
erances; in addition to these, there are also assembly
tolerances and tolerances caused by improper use (e.g.
application of excessive force or accidental shocks dur-
ing the life of the appliance).

[0016] In this case it is often observed that, as the door
is being closed, it often does not reach or goes past the
stop point predetermined in the design specifications.
[0017] This situation has a minimal impact when there
is no actuation lever or when the latter acts as a switch
push-button to control an electric motor.

[0018] However, if the lever actuates the hook directly,
then this situation gives rise to several problems.
[0019] Infact,itis apparentthatadoorhaving a shorter
or longer travel, i.e. stopping before or past a preset stop
point, will cause an anomalous movement of the slide
and consequently a misalignment of the hole in the latter
with respect to the locking pin, with the dangerous con-
sequence of preventing the locking of the hook.

[0020] Another drawback of this solution relates to the
very accurate machining required by the inclined surfac-
es to ensure the correct hook movement, which affects
production costs. A further drawback relates to wear; in
fact, after a certain number of operating cycles the in-
clined surfaces may wear out, resulting in substantially
worse operating conditions and exposing the device to
the risk of seizure.

[0021] Another problem comes from the fact that these
devices are typically housed in closed shells which can-
not be opened for maintenance by a user; it follows that
any dirt accumulated on the inclined planes contact in-
terface cannot be easily removed and may cause the
device to operate incorrectly.

[0022] Yet another problem comes from the fact that
in other door locking devices an excessive travel past a
predetermined stop point, e.g. due to dimensional or as-
sembly tolerances, may even cause parts of the door
locking devices to break.

[0023] The object of the present invention is to provide
a door locking device for household appliances which
can overcome these and other drawbacks.

[0024] This object is achieved through a device ac-
cording to the appended claim 1.

[0025] The principle underlying the present invention
is to provide a door locking device for a household ap-
pliance, which is suitable to engage into the closed po-
sition a door of an operational cavity of said household
appliance, and which comprises a hook movable to at
least one condition of engagement with said door and
locking means cooperating with the hook to hold it in said
engaged condition, wherein the locking means comprise
at least one cursor and bistable latching means adapted
to allow the cursor to take at least two distinct positions
of stable equilibrium, as a result of the repetition of the
same force of actuation of said cursor.

[0026] For this purpose, advantageously, the cursor
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comprises at least one body provided with a seat that
houses rotation and/or engagement guides; said bistable
latching means comprise an engagement pin with a pro-
filed head, preferably at least partly housed or delimited
by said seat and rotatable relative to said cursor, which
cooperates with said rotation and/or engagement guides
to ensure that said cursor takes said at least two distinct
positions of stable equilibrium, preferably as a result of
a linear movement thereof.

[0027] In a preferred embodiment, which will be de-
scribed below, the hook can be locked into a condition
in which it engages the door through a slide which is
separate from said lever, so that a movement of the latter
deriving from an extra travel of the door will not impair
the proper locking of the hook.

[0028] The invention further comprises a bistable
mechanism which can be used in the door locking device
and/or in actuation means or in other applications.
[0029] Further advantageous features of the present
invention will be set out in the appended claims.

[0030] These features as well as further advantages
of the present invention will become more apparent from
the following description of an embodiment thereof
shown in the annexed drawings, provided by way of non-
limiting example and wherein:

Fig. 1 is a perspective view of a device according to
the present invention;

Fig. 2 is a perspective view of the device of Fig. 1
without a portion of the housing shell;

Fig. 3 is a front perspective view of the device of Fig.
2;
Figs. 4 and 5 are perspective views of functional
parts of the device of the preceding figures, respec-
tively in a first and a second operating conditions;
Figs. 6 and 7 show the functional parts of the device
of Figs. 4 and 5, from a different perspective in the
same two operating conditions;

Figs. 8 and 9 show a detail of the device of the pre-
ceding figures, respectively in a first and a second
operating conditions;

Figs. 10 and 11 show the detail of Figs. 8 and 9 to-
gether with another detail, respectively in a first and
a second operating conditions;

Fig. 12 is an exploded view of the device of the pre-
ceding figures;

Figs. 13 to 15 are top views of the device of the pre-
ceding figures in three different operating conditions;
Figs. 16 to 18 are perspective views of the device of
Figs. 13 to 15 in the same three different operating
conditions;

Figs. 19 and 20 show a variant of the device of Figs.
4 and 5 from two different perspectives;

Fig. 21 is an exploded view of the variant of Figs. 19
and 20;

Fig. 22 shows a detail of a sliding locking element
which is common to both variants of the preceding
figures;
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Fig. 23 shows the sliding locking element of the pre-
ceding figure;

Figs. 24 to 28 show the sliding locking element of
Fig. 22 in different operating positions;

Fig. 29 shows an enlarged detail of Fig. 23.

[0031] W.ith reference to the example shown in the an-
nexed drawings, reference numeral 1 designates a door
locking device according to a first embodiment of the
present invention, as a whole.

[0032] In general, the device of the present invention
can be used as a door lock for a household appliance,
since it is adapted to lock into the closed position a door
of an operational cavity of the appliance.

[0033] For this purpose, in the example shown in Figs.
1 and 2 the device comprises:

- hook actuation means 4, which are movable from
the door of the household appliance,

- hook 5, movable to at least one condition of engage-
ment, preferably lockable, with the door,

- locking means 6, which at least lock the hook 5 into
the engaged condition.

[0034] The hook actuation means 4 are adapted to
control the movement of the hook 5 into the door engag-
ing condition; to this end, they can be moved by the door
between at least a first position, in which the hook 5 is
not in a condition of engagement with the door, and a
second position, in which the hook 5 is in a condition of
engagement with the door.

[0035] In this second position the hook 5 is lockable
into the engaged condition, meaning that in this position
the locking means 6 can be actuated in order to lock the
hook engaged with the door.

[0036] Advantageously, the device 1 comprises a
compensation means 8 adapted to compensate for a
movement of the actuation means 4, in order to prevent
or compensate for the actuation of said hook 5 in the
presence of an additional movement of said hook actu-
ation means 4, said "additional" movement being differ-
ent from the movement between the first position and the
second position.

[0037] In this way, any anomalous movements of the
door or extra travels of the hook actuation means 4 can
be compensated for, in the sense that they will not cause
a movement or displacement of the hook which might
compromise its engagement with the door or adversely
affect the locking thereof, which takes place in said sec-
ond position through the effect of the locking means,
and/or cause damage.

[0038] More in particular, it can be observed that the
movement of the hook actuation means 4 between said
first and second positions substantially follows a single
direction of movement, which is substantially straight.
[0039] In this case, any extra travels of the actuation
means 4 substantially coincide with additional move-
ments of said hook actuation means 4 past the second
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position, in the direction of movement from the first po-
sition to the second position.

[0040] In the example shown herein, the hook actua-
tion means comprise at least one lever 4 which is linearly
movable between said two positions and which is cou-
pled to the hook 5 through said compensation means 8,
so that the hook 5 is indirectly actuated by the lever
through the interposition of said compensation means 8,
preferably mechanically, thus advantageously simplify-
ing the design of the device 1 and making it more effec-
tive.

[0041] In this solution, the compensation means 8 is
interposed between the lever 4 and the hook 5, and is
coupled to both of them.

[0042] Inordertocompensate for any additional move-
ments of the lever 4, the compensation means 8 is an
elastic means, and preferably comprises a coil spring 8
interposed between the hook 5 and the lever 4 to rotatably
drag the hook 5 as a result of a linear movement of the
lever 4 between said two (first and second) positions.
[0043] In fact, the coil spring compresses or extends
in the presence of a movement of said lever other than
that between said first position and said second position,
thereby preventing said movements from improperly ac-
tuating the hook 5.

[0044] Said movements of the lever other than that be-
tween said first position and said second position may
be generated, for example, by small tolerances of the
door or by an extra travel of the lever.

[0045] Of course, it must be pointed out right away
that, as an alternative to or in combination with the coll
spring, the compensation means 8 may also comprise
toothed wheels and/or cam profiles and/or a plastic elas-
tomer or the like.

[0046] Still generally speaking, the device 1 further
comprises locking means 6 adapted to lock the hook in
the engaged condition.

[0047] Advantageously, said locking means 6 are sep-
arated from the actuation means 4 of the hook 5 for rea-
sons that will be described later on.

[0048] As a whole, the locking means 6 are adapted
to lock the hook into the engaged position, taking a po-
sition in which they interfere with the hook itself, thus
preventing it from moving.

[0049] Preferably, said locking means 6 comprise ad-
ditional recovery means 63; in particular, these are used
to prevent anomalous operation and/or actuation condi-
tions.

[0050] Said recovery means 63 are preferably elastic,
e.g. springs, elastomers or the like.

[0051] In the example shown, the locking means 6
comprise a cursor 60 which is movable into a condition
wherein it interferes with the hook 5, so as to lock it into
a condition of engagement with said door.

[0052] In this condition, in fact, the head 61 of the cur-
sor 60 prevents the hook 5 from disengaging from the
door, as will be described more in detail below.

[0053] It is interesting to note that the locking means
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6 can be moved into a condition wherein they interfere
with said hook 5 in a manner substantially independent
of the position of the lever 4, in particular even in the
presence of an additional movement of the latter other
than the movement between said first position and said
second position.

[0054] More in detail, in the example shown herein the
device 1 comprises two half-shells 2 and 3 which can be
coupled together to house the functional components of
the device 1.

[0055] InFig. 2 and in the following figures, the device
1is shown without the upper half-shell 2 toillustrate more
clearly its components and operation.

[0056] The two half-shells 2 and 3 are preferably made
of plastic, e.g. by moulding, and are fitted with coupling
and/or hooking means, such as elastic tabs and/or hooks,
so that they can be coupled by snapping them together.
[0057] This description will first illustrate the compo-
nents of the device 1 with reference to their function of
engaging with a door of a household appliance, and then
it will describe those components which are adapted to
perform the locking operation in the engaged condition
and the subsequent unlocking operation.

[0058] Referring in particular to Figs. 2, 3 and 12, 13,
in this example the device 1 comprises: the actuation
lever 4, the hook 5, the locking means 6 and an actuator
7 for said locking means 6.

[0059] The latter may be of various types, but prefer-
ably it is of the type that comprises an electromagnet; it
may however comprise a wax-type thermoactuator or a
motor.

[0060] Inthe example shown, the actuator 7 is an elec-
tromagnet of a per se known type, fitted with a coil, a
magnetic yoke 72 and a mobile core 73; the operation
and any variants of this type of electromagnet are well
known to those skilled in the art: in short, when power is
supplied to it, the mobile core or piston is extracted, thus
pushing the locking means 6 towards the hook 5.
[0061] Preferably, in the door locking device 1 the ac-
tuator 7 comprises an electromagnetic winding 75 asso-
ciated with the respective magnetic yoke 72, through
which the mobile stem or core 73 can pass and act upon
the locking means 6; the magnetic yoke 72 substantially
has a "C" shape, and from its open side an electric con-
nector 74 protrudes which is in particular intended for
electrically connecting the actuator 7 to the control sys-
tem of the household appliance in which the door locking
device 1 has been incorporated or installed.

[0062] Preferably, said yoke 72 also determines fixing
or positioning means in a respective seat of the door lock-
ing device 1.

[0063] The connector 74 is preferably of the RAST
type, such as Rast 2.5, and comprises coupling means
for an external electric connector and/or coding means
(not shown) adapted to define a connection with one ex-
ternal connector only, thus avoiding the risk of a wrong
connection and/or positioning of the connector, e.g. re-
versed.
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[0064] As mentioned above, the actuator may be of a
type other than electromagnetic, e.g. thermal or thermo-
electric; in particular, said thermal or thermoelectric ac-
tuator is of a type that comprises at least one thermal
actuator element, i.e. an element adapted to deform or
expand or shrink depending on its temperature, and pref-
erably also comprising an electric heating element, such
as a resistor.

[0065] In such a variant, the body of the actuator may
still have a control connector, whether of the RAST type
or of a different kind.

[0066] Said thermal actuator (or thermoactuator or
thermoelectric actuator) preferably comprises an ex-
pandable material, such as wax or the like, which ex-
pands when heated, thus promoting the displacement of
a control element, e.g. the axial movement of a stem or
piston, which can take at least two positions: an extracted
position and a retracted position with respect to the ac-
tuator.

[0067] The heating of the expandable material is con-
trolled electrically; for this reason, the thermoactuator is
fitted with electric connectors that, as aforementioned,
may be of the RAST type or of a different kind.

[0068] One example of a thermoactuator that may be
used in this case is described in European patent appli-
cations EP 781 920 and EP 953 198 by the present Ap-
plicant.

[0069] Afurthertypology of thermoactuator might com-
prise a form memory element, in particular of the type
adapted to expand or shrink as temperature increases,
such as a metal alloy or a thermoplastic or polymeric
material.

[0070] Between the lever 4 and the hook 5 there is the
compensation means 8 adapted to compensate for any
extra travel of the lever 4, which in this example compris-
es at least the coil spring 8, coupled to the hook 5 and
to the lever 4.

[0071] The lever 4 is made in one piece with (or is
likewise coupled to) a slide 9 which can slide within the
device 1.

[0072] The hook 5 is rotatable about a fulcrum 10 ar-
ranged substantially perpendicular to the sliding direction
of the slide 9, and shown in detail in Figs. 6 to 11.
[0073] Inthis example, the device 1 is mounted on the
frame or chassis of the household appliance, in a manner
such that the lever 4 comes in contact with a door of the
appliance when the door is rotated or moved to close an
operational cavity of the appliance itself. The door of the
household appliance is provided with a seat into which
the hook 5 can be engaged.

[0074] The operation of the device as it engages with
the door, so far illustrated only in general terms, will now
be described more in detail.

[0075] When a user moves or rotates the door to close
the cavity of the household appliance, the door approach-
es the lever 4 until it comes in contact with the latter.
[0076] As it continues to move, the door actuates the
lever 4, which slides within the device thanks to the slide
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9, and in its turn actuates the spring 8, which then rotates
the hook 5, which thus engages into the seat provided
on the door.

[0077] Therefore, the rotary actuation of the hook 5
occurs through the spring 8, the two opposed ends of
which grip the hook 5 and the lever 4, respectively.
[0078] Alternatively, one end of the spring 8 may grip
the slide 9 instead of the lever 4, without however altering
the operation and the principle of operation described.
[0079] The spring 8 acts as a means for compensating
any anomalous movements of the lever 4, e.g. an extra
travel thereof: in fact, if the travel of the door is such as
to displace the lever 4 past the point where the hook 5
is engaged with the door, this additional movement (extra
travel) will cause no further movements of or damage to
the hook because the spring 8 will compress and will
allow the lever 4 to move beyond said position without
the hook being rotated any further.

[0080] Advantageously, this overcomes the draw-
backs of prior-art solutions, since the presence of the
compensation means 8, in this case the spring, ensures
the correct positioning of the device even in a condition
ofimproper installation or excessive operation or produc-
tion tolerances.

[0081] In substance, with this measure the hook is
properly moved into a condition of lockable engagement
with the door, in a position where said engagement can
be locked, even in the presence of a movement of the
door (and hence of the lever 4) past the design specifi-
cations (corresponding to the achievement of the condi-
tion of engagement of the hook).

[0082] Itshould also be considered that with this meas-
ure the hook 5 can be locked correctly regardless of said
anomalous movements or extra travel of the lever 4.
[0083] The two conditions of non-engagement and of
lockable engagement of the hook are shown in the pairs
of Figs. 4,5 and 6,7 and 8,9 and 10,11, respectively.
[0084] In particular, in Figs. 4,6,8,10 the hook is in a
condition of non-engagement with the door: in fact, it is
rotated in such a way that its front end 5a is raised.
[0085] When the door moves the lever 4 linearly back-
wards (towards the fulcrum 10 of the hook 5), the spring
8 acts upon the hook 5 at an eccentric point relative to
the fulcrum 10, thus causing it to rotate, until the front
end 5a descends into the condition of engagement with
the door, as shown in Figs. 5,7,9,11.

[0086] It should be reminded that, in other alternative
embodiments, the compensation means equivalently
comprise, as a replacement for the spring 8, a different
elastic means, e.g. capable of operating in a different
way or at different points between the lever 4 and the
hook 5, or capable or absorbing said extra travels of the
actuation means 4, such as a rubber rod or the like, so
long as it is adapted to deform elastically to compensate
for said extra travels.

[0087] The slide 9 is associated with an additional
spring 14 gripping the slide 9 and the lower shell 3, so
that the slide 9 (and hence the lever 4) are subject to an
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elastic reaction and are therefore pushed in the direction
opposite to the sliding direction of the slide 9 during the
engagement manoeuvre (when the door abuts on the
lever 4).

[0088] The spring 14 thus performs the task of allowing
the lever 4 to be moved or reset to the disengaged posi-
tion of the hook 5 when the door is opened.

[0089] The slide 9 also comprises a longitudinal exten-
sion 15, which in this example is the free end of the slide
9 opposite to the end coupled to the lever 4.

[0090] In this example, the longitudinal extension 15
is useful to control signalling and/or control means 16,
such as an electric switch 16, which is also housed in the
shell 3, e.g. a push-button switch, so that when the door
is closed the push-button activates an electric or elec-
tronic signalling and/or control circuit, e.g. to turn on a
warning light on the front panel of the household appli-
ance and/or to enable the operation of the latter and/or
to enable the power supply to the actuator 7 in order to
lock the condition of engagement, as will be described
more in detail later on.

[0091] This implies an additional advantage: in fact,
the combination of the lever 4, the slide 15 and the switch
16 allows to attain a plurality of actions during the same
door closing operation: the engagement of the door
through the rotation of the hook 5, the indication that the
door has been properly closed, and/or other actions use-
ful for the safe operation of the household appliance.
[0092] As far as locking the hook into the condition of
engagement with the door is concerned, the device 1
includes for this purpose locking means 6 which in this
example comprise the cursor 60 fitted with at least the
head 61, which is movable by the actuator 7 into a con-
dition where it interferes with the hook 5 when the latter
is in a condition of engagement with the door.

[0093] For this purpose, the hook 5 has a free rear end
5b on the side of the fulcrum 10 opposite to the front end
5a, so that when the latter rises relative to the lower shell
3 the former will descend, and vice versa.

[0094] In this manner, when the hook 5 is in the con-
dition of engagement with the door, the end 5b is raised
with respect to the underlying lower shell 3, thus freeing
up a space into which the head 61 of the cursor 60 can
install itself like a latch, as shown in Figs. 13 to 15 and
more in detail in Figs. 24 to 28.

[0095] It can therefore be stated that in this position
the hook 5 is in a position of engagement (with the door)
that can be defined as "lockable", meaning by this that
in this position the hook 5 can be stably secured in en-
gagement with the door.

[0096] In Fig. 13 the door has not yet come in contact
with the lever 4, which stays in the position shown in the
drawing because of the spring 14, as previously de-
scribed.

[0097] The head 61 of the cursor 60 has approached
the rear end 5b of the hook without however interfering
therewith, and in this position the hook 5 is raised.
[0098] In Fig. 14 the door of the household appliance
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has actuated the lever 4, which, thanks to the spring 8,
has moved the hook 5 into the condition of engagement
with the door, as previously described.

[0099] In this situation, the front end 5a of the hook 5
is turned downwards, and therefore the rear end 5b has
risen, thus freeing up the underlying space between it
and the shell 3, i.e. freeing up the seat into which the
head 61 of the cursor 60 of the locking means 6 can install
itself.

[0100] Starting from the condition of Fig. 14, the device
arrives at the condition shown in Fig. 15, wherein the
actuator 7 has moved the cursor 60 due to the presence
of bistable latching means 65, which will be described
later on.

[0101] The insertion of the head 61 of the cursor 60
underneath the rear end 5b of the hook 5 locks the latter
in engagement with the door, thereby preventing the
hook 5 from rotating in the direction of disengagement
from the door, with the consequence that the engage-
ment between the hook 5 and the door will stay locked
as long as the front end 61 remains in that position.
[0102] The locking into the engaged position obtained
with this solution is independent of the position of the
lever 4 or of the slide 9, so that any movement of the
latter following an anomalous movement of the door or
an extra travel generated by the lever due to dimensional
tolerance problems will not adversely affect the locking
operation.

[0103] Insubstance, the provision of means for locking
the hook into the engaged condition which are separate
and distinct from the means for actuating the hook into
the engaged position allow to absorb any anomalous
movements of the door and to lock the latter into the
closed position.

[0104] Asfor said bistable latching means 65, they are
shown in different operating positions in the detail illus-
trated in Figs. 22 and 23 and in Figs. 24 to 28.

[0105] With reference to Fig. 22, the cursor 60 com-
prises, in addition to the above-described head 61, also
a body 62 elastically connected to the head 61 through
the interposition of the springs 63 for reasons that will be
discussed hereafter.

[0106] The end of the body 62 opposite to that con-
nected to the head 61 has an abutment profile 64 for the
piston of the actuator 7.

[0107] The cursor 60 also comprises bistable latching
means 65 adapted to allow said cursor 60 to take at least
two distinct positions of stable equilibrium as a result of
the repetition of the same force of actuation deriving from
the action of the actuator 7.

[0108] Said bistable latching means 65 comprise an
engagement pin 66 with a suitably profiled head, e.g. a
substantially butterfly-like head 66A associated with a
cylindrical body 66B, as shown also in the exploded view
of Fig. 12.

[0109] Thefree end ofthe body66B ofthe engagement
pin 66 is engaged into a respective circular seat of the
housing 3; said profiled head 66A is free to rotate by
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moving within a seat 67 of the body 62.

[0110] According to this preferred embodiment of the
invention, the seat 67 is internal to the body 62 and is
closed at the sides, as shown in Fig. 29, as well as at its
top and bottom faces by the half-shells 2 and 3; this con-
figuration allows protecting the components of the bist-
able mechanism 65 housed therein. The seat 67 may
however be open, at least partially along at least one
side, while still remaining substantially internal to the
body 62. The seat 67 accommodates, at least partly, ro-
tation and/or engagement guides 68,69 cooperating with
said butterfly-head pin 66.

[0111] Preferably, the head 66A of the engagement
pin 66 is made in one piece with the body 66B, which is
free to rotate about its axis.

[0112] The head 66A of the engagement pin 66 is
housed in the seat 67; when in operation, it comes in
contact with the rotation and/or engagement guides
68,69 with which it cooperates: in fact, during the sliding
action of the cursor 6, generated by the actuator 7, the
seat 67 moves integrally with the body 62 with respect
to the pin 66.

[0113] More in detail, the preferred version of the head
66A of the pin 66 comprises two opposed ends projecting
out of the area of engagement with the pin body 66B and
provided with two notches or seats, e.g. two V-shaped
notches.

[0114] The rotation guides 68,69 comprise coupling
portions to be coupled to said notches of the pin 66, which
are adapted to allow for mutual engagement between
the parts in order to cause a rotation or stop the rotation
of the pin 66, as will be described more in detail hereafter.
[0115] Inthis configuration, at least one of the engage-
ment means 66 and the rotation and/or engagement
guides 68,69 is at least partly located in a position sub-
stantially internal to the seat 67.

[0116] The body 62 also comprises a seat 70 adapted
to house the return spring 71 acting between the body
62 itself and the underlying shell 3; the return spring 71
is so fitted as to keep the body 62 pushed in the direction
of the profile 64, i.e. towards the actuator 7. In this man-
ner, the body 62 can be subject to two distinct forces: the
force of the return spring 71 and the force of the actuator
7, which act in opposite directions; in particular, the ac-
tuator 7 counters the force of the return spring 71.
[0117] Figs. 24 to 28 provide a better view and under-
standing of the operation of the bistable latching means
65.

[0118] Every time it is necessary to lock or unlock the
engagement between the hook and the door of the
household appliance, power is supplied to the actuator
7; this causes its piston to come out, which, being coupled
to the abutment profile 64, pushes the cursor 60 in the
direction of the hook 5, thereby countering the force ex-
erted by the return spring 71.

[0119] In the initial position of Fig. 24 the head 61 of
the cursor 60 is set back; it does not interfere with the
rear end 5b of the hook 5, which can therefore move
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freely.

[0120] The position of Fig. 24 is considered to be stable
because the cursor 60 is subject to the opposed forces
of the actuator 7 and of the return spring 71.

[0121] Should the actuator piston re-enter, due to a
malfunction and/or if no power is supplied to the actuator,
the head of the pin 66 would abut against the front wall
(the upper one in the drawing) of the seat 67, thus ad-
vantageously remaining stably in this condition even
when the actuator 7 is off.

[0122] When the door is closed, the rear end 5b of the
hook 5 goes up.
[0123] At a preset time instant (e.g. when the house-

hold appliance is about to start operating), power is sup-
plied to the actuator 7, so that the cursor 60 is pushed
forwards (i.e. upwards in Fig. 24) in the direction of the
hook 5, overcoming the opposed force of the return spring
71.

[0124] The cursor 60 then goes through the position
of Fig. 25, whichis not stable (i.e. it cannot be held without
keeping the actuator piston extracted, and therefore with-
out keeping the actuator on).

[0125] In this position the cursor 60, under the action
of the actuator 7, has moved forwards up to the point
where its head 61 lies underneath the rear end 5b of the
hook 5, resulting in a displacement of the seat 67 (which
moves integral with the body 62) with respect to the pin
66 (which is fixed relative to the body 62).

[0126] When the forward movement is complete, the
head of the pin 66 comes in contact with the rotation
guide 69, which engages into the pin 66 and causes it to
rotate by a certain predetermined number of degrees.
[0127] When the power to the actuator 7 is turned off,
the actuator piston goes back and the return spring 71
pushes the body 62 towards the actuator 7 itself (down-
wards in Figs. 25,26).

[0128] The backward movement of the cursor 60 is
stopped in the stable position of Fig. 26 through the effect
of the interference between the head of the pin 66 and
the other rotation and engagement guide 68.

[0129] The detail of Fig. 29 may be useful to better
understand this operation: the head 66A of the pin 66
has two opposite ends 66C and 66D arranged substan-
tially at 180° and each having a concave seat or notch,
e.g. a V-shaped notch, 66E and 66F.

[0130] Each rotation and engagement guide 68, 69
comprises an engagement relief or angle 68A,69A to be
engaged with the concave notch 66E and 66F, and a
guide portion 68B,69B so oriented as to generate or in-
duce a rotation of the pin 66 when the concave notch
66E,66F engages with the engagement angle 68A,69A,
thus causing a rotation of the pin 66 itself.

[0131] Referring back to Fig. 26, in this position the
head 61 is advanced towards the hook 5; in particular, it
is positioned under the rear end 5b of the hook 5, thereby
locking the engagement between the latter and the door,
even when the actuator 7 is off: in fact, the hook cannot
rotate into the condition of disengagement of the door.
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[0132] When the household appliance has completed
its cycle and the user wants to unlock the door, power is
supplied to the actuator 7 again.

[0133] Its piston moves forwards again and overcomes
the force of the return spring 71, thereby moving the cur-
sor 60, which advances to the position of Fig. 27, which
is to be considered as non-stable (as previously dis-
cussed).

[0134] Inthis position the movement of the seat 67 has
caused the head of the pin 66 to rotate upon engagement
with the guide 69, thus eliminating the condition of inter-
ference between the head of the pin 66 and the rotation
guide 68 and letting the cursor 60 move back into the
stable position of Fig. 28, coinciding with that of Fig. 24,
wherein the head 61 does not interfere with the rotation
of the hook 5.

[0135] In fact, when the power to the actuator 7 is
turned off, its piston goes back and the return spring 71
pushes the cursor 60 in the direction opposite to the hook
5, as shown in Fig. 28.

[0136] Inthis stable position, the cursor 60 moves back
until the head of the pin 66 comes in contact with the wall
of the seat 67.

[0137] This backward movementremovesthe head 61
of the cursor 60 from under the rear end 5b of the hook
5, thereby unlocking the engagement between the latter
and the door.

[0138] In summary, the device 1 can thus advanta-
geously lock the engagement between the hook 5 and
the door of the household appliance without keeping the
actuator 7 on.

[0139] This provides a twofold advantage: in the first
place it saves energy, because the actuator 7 needs to
be powered only when changing state (between locked
and unlocked); in the second place, if the actuator is an
electric one, the door will stay locked and cannot be
opened by a user also in the event of a power failure (e.g.
due to a breakdown or the like).

[0140] This proves to be extremely advantageous
when the household appliance is an oven, wherein clean-
ing steps can typically be carried out through high-tem-
perature pyrolysis, in that it will be in any case impossible
to open to door to gain access to the hot cavity in the
event of a power failure.

[0141] Referring again to the cursor 60, it should be
remembered that the head 61 is connected to the body
62 through the interposition of the springs 63.

[0142] Advantageously, the latter can prevent prob-
lems from arising when the device 1 is in operation.
[0143] Infact, the spring 63 are so arranged as to allow
a relative elastic movement between the head 61 and
the body 62: let us assume that, in operation, the hook
5 is engaged and seized (for whatever reason) with its
end 5b pressing against the head 61 of the cursor 60; in
this condition, if the head 61 were rigidly connected to
the body 62, an activation of the actuator might easily
break one or more of the various parts or anyway it might
not allow unlocking because the cursor 60 would not be
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able to move.

[0144] Thanks to the fact that the head 61 of the cursor
60 is elastically connected to the body 62, in the event
of such a seizure the body 62 will be able to move, thus
allowing the pin 66 to rotate.

[0145] As soon as the reasons that caused the rear
end of the hook to press against the head 61 disappear,
the springs 63 will draw the latter back towards the body
62, thus restoring the proper operation of the device and
preventing damage to the various parts or additional mal-
functions.

[0146] In the light of these features, at least the step
described with reference to Fig. 27 can also take place
with the end 61 blocked by the hook 5, e.g. in the event
of anintervention of the actuator 7 while the user is pulling
the door, in which case the hook 5 would be stressed in
amanner such that its portion 5B would push excessively
against the portion 61 of the locking means 6; in such a
case, the locking means 6 can nevertheless disengage
from the pin 66, to move then backwards as soon as said
anomalous force against the door, and hence against the
hook, ceases.

[0147] The presence of the elastic connection between
the head 61 of the cursor 60 and its body 62 also provides
a further advantage: in fact, in the event of an anomalous
seizure of the head 61 under the hook 5, as previously
described, the head 61 can be moved manually from un-
der the hook 5 without having to move the body 62 as
well, thus avoiding any damage to the device 1.

[0148] This can be useful should the actuator fail, if the
device 1is equipped with a suitable aperture for inserting
a suitable unlocking tool from the outside, such as a tool
directly operating, by pushing and/or pulling them, the
locking means 6 and/or the head 61 of the cursor 60.
[0149] Of course, the device described so far may be
subject to many variations.

[0150] For example, the springs 63, 71, 8 may be re-
placed with alternative elastic means, e.g. elastic means
made of elastomer or thermoplastic material, provided
that they can perform the above-described functions.
[0151] An alternative embodiment of the compensa-
tion means 8 for a device 11 similar to the device 1 is
shown in Figs. 19 to 21.

[0152] In this variant, the same reference numerals
designate the same parts of the previous example, which
will not be discussed any further.

[0153] This variant 11 differs in that the compensation
means does not comprise the spring 8 of the previous
example; in its place, the lever 40 is fitted with a side
extension 41 having at least one face 40A which is in-
clined with respect to the sliding direction of the slide 90,
which is integral with the lever 40 itself as shown in Fig.
20.

[0154] In this variant, the hook 50 comprises an outer
surface with segments 50A, 50B, 50C, 50D progressively
inclined or curved with respect to the side extension 41,
thus generating a series of contiguous inclined planes or
a single curved plane; the hook 50 further comprises a
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flat top portion 50E, visible in Fig. 20, which is straight
and parallel to the sliding direction of the lever 40.
[0155] Said segments 50A,50B,50C,50D cooperate
with the inclined face 40A to rotate the hook 50 when the
lever 40 goes back as a result of the door closing move-
ment.

[0156] The movement of the lever 40 upon closing the
door, in fact, brings the inclined face 40A thereof in con-
tact with the inclined segments 50A,50B,50C,50D of the
hook 50, so that preferably the lever 40 progressively
rotates the hook 50 to bring it into the condition of en-
gagement with the door of the household appliance.
[0157] The effect of recovering any extra travels of the
lever 40 is immediately apparent: after having brought
the hook into the condition of engagement with the door,
thelever40 can be further moved in the direction opposite
to that of the door (e.g. because of an anomalous move-
ment of the latter) without such movement causing a
wrong displacement of the hook or generating excessive
forces or malfunctions when locking the hook 50 into the
engaged condition: it should be noted, in fact, that the
hook 50 is moved through the effect of the cooperation
between said segments 50A,50B,50C,50D and the in-
clined face 40A of the lever, and that the latter is free to
slide over the flat top portion 50E of the hook 50, thus
not moving or stressing the latter any further.

[0158] As far as the step of locking the hook 50 into
the engaged condition is concerned, it is carried out in
the same way as previously described, i.e. by using the
cursor 60 to engage and rotate the hook 50 like a latch,
and therefore it will not be discussed any further. Other
variants are also possible, all of which are within the grasp
of those skilled in the art in the light of the teachings
provided so far.

[0159] One of such variants, for example, uses a com-
bination of the advantageous features of the two variants
described above: in this case, for example, the side ex-
tension 41 is at least partly made of an elastic material
(e.g. elastomer or rubber), thus summing together the
above-mentioned advantages.

[0160] In this respect, the side extension, or at least a
portion of the lever, is fitted with a tolerance compensa-
tion device which, in addition to acting upon cooperating
inclined planes of the hook and of the lever, also com-
prises an elastic insert which absorbs any tolerances or
extra travels.

[0161] It is worth mentioning a further variant wherein
at least a portion of the cursor 60 can be directly con-
nected to or associated with the hook 5, preferably in
ordertomove itinto the lockable condition of engagement
with the door upon activation of the actuator that coop-
erates with the cursor.

[0162] In this case the actuator 7 is turned on when
one wants to close or lock the door, so that the cursor 60
moves and interferes with the hook 5 to move it into the
condition in which it closes and/or locks the door.
[0163] The bistable latching means 65 may be subject
to variations as well; for example, the rotation guides 68
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and/or the engagement means 69, which in the embod-
imentshown in the drawings are associated with the body
62 of the cursor 60, may instead be at least partly asso-
ciated with the lower half-shell 3 of the device.

[0164] Likewise, it must be pointed out that the trajec-
tory of the cursor may also be curvilinear; for example,
the body 62 may be guided by a cam profile arranged on
the side of the lower half-shell 3.

[0165] The device according to the invention may also
include an actuator 7 exerting a pulling force onto the
cursor 60, instead of pushing it as in the previous exam-
ple.

[0166] Such a solution may be implemented by appro-
priately modifying the actuation and/or locking means 6
of the hook 5, e.g. by changing the configuration of the
cursor 60 in a manner such that, when it is retracted to-
wards the actuator 7, the spring 71 therewithin is com-
pressed; for example, the cursor 60 may be similar to the
one shown in the various examples described above, but
substantially rotated by 180° relative to the axis of the
engagement pin 66. Of course, in this case the head 61
of the cursor will still be placed on the end of the cursor
60 facing the hook 5; for this reason, the shape of the
cursor will be slightly different from the one shown in the
drawings.

[0167] In such a variant, the actuator 7 moves and
holds at least temporarily the cursor 60 while countering
the force of the spring 71, which operates in the way
opposite to the previous example; the cursor 60 is then
held by the bistable latching means 65.

[0168] In practice, the latter allow locking the cursor
60 in a position away from the hook 5, following a first
operating step of the actuator 7 in which it pulls the cursor
towards itself by overcoming the elastic countering force
of the spring 71.

[0169] Subsequently, e.g. when the hook 5 engages
the door of the household appliance in the closed condi-
tion, during a second operating step the actuator 7 pulls
the cursor 60 towards itself again to disengage the bist-
able latching means 65 and allow it to move under the
thrust of the spring 71.

[0170] In this way, the cursor 60 can be disengaged
by the actuator and can snap forwards, with the aid of
the spring 71, to lock it, just as in the example taken into
account in the drawings.

[0171] It is worth pointing out that in this variant the
mobile core 73 of the actuator is connected to the cursor
60 (e.g. by means of a hook-hole solution or the like), so
that it can exert onto it the force required to retract it
towards the actuator 7, in contrast with the force of the
spring 71.

[0172] Finally, according to an inventive feature of the
presentinvention, the bistable catching mechanism com-
prising at least the cursor 60, with the pin 66, the head
66A, the guides 68 and the engagement means 69, can
also be used in other devices where bistable mecha-
nisms are required.

[0173] Such devices are not necessarily door locking
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devices like the one taken into account herein; for exam-
ple, they may be devices for stopping mobile components
of household appliances such as washing machines,
dishwashers or the like.

[0174] According to a further inventive feature, said
bistable mechanism, comprising at least two compo-
nents selected among the cursor 60 and the pin 66 and
the head 66a and the guides 68 and the engagement
means 69, may also be associated with an actuator, e.g.
of the previously described electromagnetic or thermoe-
lectric type, in order to obtain a bistable actuator, such
as an electric actuator adapted to take two stable working
positions.

[0175] All of these variants will still fall within the scope
of the following claims.

Claims

1. A door locking device (1,11) for a household appli-
ance, adapted to engage into the closed position a
door of an operational cavity of said household ap-
pliance, comprising:

-ahook (5,50) movable to at least one condition
of engagement with said door,

- locking means (6) cooperating with the hook
in order to hold it in said engaged condition,
said locking means (6) comprising at least one
cursor (60) and bistable latching means (65)
adapted to allow said cursor (60) to take at least
two distinct positions of stable equilibrium as a
result of the repetition of an actuation force of
said cursor (60), wherein said cursor (60) com-
prises at least one body (62) cooperating with
the bistable latching means (65) to ensure that
said cursor (60) takes said at least two distinct
positions of stable equilibrium as a result of a
movement thereof (60),

characterized in that

said cursor (60) comprises at least one head
(61) distinct from said body (62) and coupled
thereto through recovery means (63).

2. Adevice according to claim 1, wherein said bistable
latching means (65) comprise an engagement pin
(66) having a profiled head (66A) and rotatable rel-
ative to said cursor (60), which cursor (60) comprises
at least one body (62) provided with a substantially
internal seat (67) which at least partly houses the
profiled head (66A) and rotation and/or engagement
guides (68,69), said cursor (60) and guides (68, 69)
cooperating to ensure the engagement of said at
least two distinct positions of stable equilibrium.

3. Adevice according to claim 1 or 2, wherein the cursor
(60) moves relative to the engagement pin (66) dur-
ing the movements between said positions of stable
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10.

equilibrium.

Adevice (1,11) according to any one of the preceding
claims, wherein said profiled head (66A) of said pin
(66) comprises two opposed ends (66C,66D) pro-
vided with concave seats or notches (66E,66F), in
particular cooperating with corresponding coupling
portions (68A,68B,69A,69B) of said rotation guides
(68) and engagement guides (69) for mutually en-
gaging the parts and causing a rotation or stopping
the rotation of said pin (66).

A device according to claim 4, wherein the coupling
portions (68A, 68B; 69A, 69B) of the rotation guides
(68) comprise an engagement projection (68A, 69A)
intended for engaging with the concave notch (66E,
66F) of the head (66A) of the pin (66), and a guide
portion (68B, 69B) so oriented as to induce a rotation
of the head (66A) of the pin (66) when the concave
notch (66E, 66F) engages with the engagement pro-
jection (68A, 69A).

Adevice (1,11) according to any one of the preceding
claims, wherein said recovery means (63) are elastic
and preferably comprise springs, in particular cou-
pled to said head (61) and said body (62).

Adevice (1,11) according to any one of the preceding
claims, wherein said head (61) of said cursor (60) is
movable to a condition where it interferes with said
hook (5,50) for locking it into a condition of engage-
ment with said door.

Adevice (1,11) according to any one of the preceding
claims, wherein said hook (5,50) is rotatable about
a fulcrum (10) to be put into said condition of en-
gagement with said door through its front end (5A),
said hook (5,50) being also provided with at least
one free rear end (5B) on the opposite side of said
fulcrum (10) relative to said front end (5A), said head
(61) of said cursor (60) being adapted to interfere
with said rear end (5B) of said hook (5) to lock it into
a condition of engagement with said door.

Adevice (1,11) according to any one of the preceding
claims, further comprising actuation means (4,40)
foractuating the hook (5,50), which can be controlled
by said household appliance’s door for moving said
hook (5,50) to said condition of engagement with the
door, said actuation means (4,40) being movable by
said door between at least a first position, in which
said hook (5,50) is not engaged with said door, and
a second position, in which said hook (5,50) is in a
lockable condition of engagement with said door.

A device (1,11) according to claim 8 or 9, wherein
said locking means (6) are movable to a condition
wherein they lock said hook (5,50) in a manner sub-
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stantially independent of the position of said hook
actuation means (4,40) in the presence of an addi-
tional movement of the latter (4,40) other than said
movement between said first position and said sec-
ond position, said movement of said hook actuation
means (4,40) between the first and second positions
being preferably accomplished in a first direction of
movement, and said additional movement substan-
tially corresponding to a movement of said hook ac-
tuation means (4,40) past said second position in
the first direction of movement from the first position
to the second position.

A device (1,11) according to one or more of claims
8 to 10, comprising a compensation means (8) for
compensating for a movement of hook actuation
means (4,40) in order to prevent the actuation of said
hook (5,50) in the presence of an additional move-
ment of said hook actuation means (4,40) other than
said movement between said first position and said
second position.

A bistable mechanism (65) for latching a cursor (60),
adapted to allow the cursor to take at least two dis-
tinct positions of stable equilibrium as a result of the
repetition of an actuation force, comprising bistable
latching means (65), wherein said cursor (60) com-
prises at least one body (62) cooperating with the
bistable latching means (65) to ensure that said cur-
sor (60) takes said at least two distinct positions of
stable equilibrium as a result of a movement thereof
(60),

characterized in that

said cursor (60) comprises at least one head (61)
distinct from said body (62) and coupled thereto
through recovery means (63).

A bistable mechanism according to claim 12, further
comprising an actuator (7), preferably an electro-
magnetic or thermal or electrothermal one, adapted
to apply a force to the cursor (60) in order to make
ittake said atleast two positions of stable equilibrium.

A mechanism according to claims 12 or 13, wherein
the body (62) of said cursor (60) comprises a seat
(67) which at least partly houses rotation and/or en-
gagement guides (68,69), and wherein the bistable
latching means (65) comprise an engagement pin
(66) with a profiled head (66A) at least partly housed
in said seat (67) and rotatable relative to said cursor
(60), cooperating with said rotation and/or engage-
ment guides (68,69) to ensure that said cursor (60)
takes said at least two distinct positions of stable
equilibrium as a result of a movement thereof (60).
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