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(54) Appliance with locking device

(57) The invention relates to an appliance (1), espe- ranged in the housing element (2), wherein the catch
cially to a domestic appliance, comprising a housing el- element (6) can move in a translational direction (T), for
ement (2), wherein a door (3) is arranged at the housing being in engagement with the hook element (5) to prevent
element (2), which door (3) can be positioned in a closed the opening of the door (3) or for being in disengagement
position (C) and in an opened position (O), wherein a with the hook element (5) to allow an opening of the door
child lock device (4) is arranged which can prevent the (3), an activator element (7) for actuating the catch ele-
opening of the door (3) when the door (3) is in its closed ment (6), wherein the activator element (7) is arranged
position (C). To obtain a compact design and a secure to be moved in a translational direction (U) to move the
locking of the appliance which makes it impossible for a catch element (6) in its position in which it is disengaged
child to open the door of the appliance, the invention is with the hook element (5), and transmission means (8)
characterized in that the child lock device (4) comprises to transmit the translational movement of the activator
a hook element (5) which is arranged in or at the door element (7) in its translational direction (U) into a trans-
(3), a catch element (6) designed to cooperate with the lational movement of the catch element (6) in its trans-
hook element (5), wherein the catch element (6) is ar- lational direction (T).
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Description

[0001] Theinvention relates to an appliance, especial-
ly to a domestic appliance, comprising a housing ele-
ment, wherein a door is arranged at the housing element,
which door can be positioned in a closed position and in
an opened position, wherein a child lock device is ar-
ranged which can prevent the opening of the door when
the door is in its closed position.

[0002] Domestic appliances, especially domestic ov-
ens are known in the art which are equipped with child
lock systems to prevent that the oven door can be opened
by a young child.

[0003] There are several requests for a child lock sys-
tem of the mentioned kind:

A standard door lock should make it difficult for a
child to open the oven door using both hands. Thus,
it should not be possible for a child to open the oven
door with a one-hand operation. The principle of the
lock function is the need of two operation forces to
unlock the door. It shall be possible to easily activate
or deactivate the door lock by an adult but not for a
child. It should not be possible to open the locked
door with a pulling force up to 90 N. Thus, it should
not be possible for very young children up to 36
months to open the door when the lock device is
activated. Also, it shall not be possible to deactivate
the door lock by mistake. On the other side, it shall
be possible to open the oven door without the use
of tools if the door lock breaks.

[0004] In US 3 328 062 A1 a door lock system is de-
scribed that has a moving hook element for locking and
which makes use of a wheel element. The handle has to
be lifted upwards for opening of the door whilst the door
has to be pulled forwards.

[0005] US 3498285 A1 discloses a stove latch system
which has multiple locking pins which are engaged upon
the movement of one handle. The handle has to be
moved sideways whilst the door has to be pulled forwards
for opening.

[0006] In US 2002/0079709 A1 a locking system is
shown comprising a moving pin in a latch for a dishwash-
er door. Here, the handle has to be pushed upwards
whilst the door has to be pulled forwards for opening.
[0007] All pre-known solutions have only quite small
contact areas between the lock and the door to be se-
cured. So, the pulling forces to open the door in the locked
status are limited.

[0008] Thus, it is an object of the present invention to
propose an appliance of the generic type with a child lock
device which has a higher security against unauthorized
opening of the door when the lock device is activated.
Furthermore, the activation and disengagement of the
lock device should be possible in a better ergonomic
manner. Also it is aimed to design the lock device in such
a way that it becomes easily possible to bring the lock
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device in a permanently disengaged status; on the other
hand it should be also possible to again activate the lock
device if required.

[0009] The solution of this object according to the in-
vention is characterized in that the child lock device com-
prises

a hook element which is arranged in or at the door,

- acatch element designed to cooperate with the hook
element, wherein the catch element is arranged in
the housing element, wherein the catch element can
move in a translational direction, for beingin engage-
ment with the hook element to prevent the opening
of the door or for being in disengagement with the
hook element to allow an opening of the door,

- anactivator element for actuating the catch element,
wherein the activator element is arranged to be
moved in a translational direction to move the catch
element in its position in which it is disengaged with
the hook element, and

- transmission means to transmit the translational
movement of the activator elementinits translational
direction into a translational movement of the catch
element in its translational direction.

[0010] Preferably, the translational direction of the
catch elementis identical with the vertical direction. Also,
it is preferred that the translational direction of the acti-
vator element is identical with the horizontal direction.
[0011] The catch element is preferably biased into the
direction in which it is in engagement with the hook ele-
ment by spring means. The spring means are preferably
a compression spring.

[0012] The transmission means comprise according to
a preferred embodiment of the invention

- arack element which is connected with the activator
element and which has a gearing,

- agearwheelwhichis arranged rotatable in the hous-
ing elementan which is in engagement with the gear-
ing of the rack element,

- a lever element which is connected with the gear
wheel or which is part of the gear wheel, wherein the
lever element can be brought in contact by rotation
of the gear wheel with a contact element which is
arranged at orin the catch element to move the catch
element in its translational direction.

[0013] Preferably, the contact element is designed as
a crank element which has a contact section with a sub-
stantial arcuated, preferably circular, form seen in a di-
rection which is perpendicular to the translational direc-
tion of the movement of the catch element and is per-
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pendicular to the translational direction of the movement
of the activator element.

[0014] To establish a disengaged status of the child
lock device it is realized preferably by a push-push sys-
tem. The push-push system has a guide which moves
the rack element until it reaches the locking position. In
the locking position it is possible to remove the activator
element by pulling it out.

[0015] The hook element and/or the catch element
have preferably slanted side faces to allow the easy clos-
ing of the door when the catch element is in its position
to prevent the opening of the door.

[0016] Thedoorcanbe arranged pivotable at the hous-
ing element or it can be arranged translationally movable
relatively to the housing element.

[0017] The proposed appliance is preferably an oven,
especially a domestic oven.

[0018] The proposed child lock system provides much
stronger locking capabilities as the pre-known systems.
The described solution has a pin (catch element), which
is moved preferably in a vertical direction, which estab-
lishes the locking function through a spring and which
establishes the opening function through a gear wheel.
The pin engages with the door, which leads to a signifi-
cant larger contact surface, which in turn is able to with-
stand higher pull out forces of the locked door.

[0019] Additionally, two different and contrary move-
ments have to be made to unlock the door. The lock (ac-
tivator/actuator) has to be pushed inwards and the door
has to be pulled outwards. This leads to an enhanced
security.

[0020] A specific feature of the proposed child lock de-
vice it that a pin (catch element) is provided which moves
vertically for locking the door. The activation of the device
is preferably done by a horizontal movement of the acti-
vator element. Preferably, a compression spring is
housed inside the pin and is used to exert a force of im-
pediment to unlock the system. The structure of the door
has a "tooth" (hook element) which is - in the activated
status - in contact with the pin, this condition prevents
the opening of the door. When the door is closed the pin
at the bottom is in contact with the "tooth" present on the
structure of the door. In this condition the door is locked.
[0021] After pushing the activating element (activator)
the pin moves upwards and the door can be opened reg-
ularly. When the force on the activator stops the pin re-
turns to the operating position due to the force of the
spring action. When the door is open the pin is in its nor-
mal position. The shape of the "tooth" and the pin are
designed - with slanted surfaces - in order to activate the
system in an automatic way at the moment when the user
is closing the door.

[0022] The proposed device has also a permanently
disabled position. The child lock device can here be ar-
ranged in a passive status by pushing the activator to an
end position. This passive status is reversible and can
be reversed easily by again pushing the activator.
[0023] The child lock device is located inside the struc-

10

15

20

25

30

35

40

45

50

55

tural components and the user could see on the activating
element.

[0024] The vertical movement of the pin (catch ele-
ment) brings the advantage of having a larger contact
surface between the pin and the "tooth" (hook element)
on the inner door compared to pre-known solutions. This
allows to increase the security for locking the door. That
is, the vertical movement of the pin produces multiple
benefits such as greater surface contact between the
pin and the "tooth" on the structural door and small work-
ing volume of the pin during normal operation.

[0025] The proposed system of gears (rack element
and gear wheel) allows an easy and cost efficient reali-
zation. Also, it is beneficially that this gear system is less
cumbersome to have a vertical translation of the pin ac-
tuated by the pressure on the activator element.

[0026] The volume occupied by the pin between the
locking und unlocking position is the minimum possible
asthe pin has a vertical movement. So, interference prob-
lems with structural parts can be better avoided.

[0027] The proposed solution has a high degree of ro-
bustness as well as constancy in time of performance, i.
e. the required components maintain their function during
a high number of operation cycles. The required distance
in the translational direction of the activator element is
quite small, what improves the compactness of the lock
device. So, the volume of working space is minimal which
is required by the locking system whilst a quite big en-
gagement surface is given between the pin and the
"tooth".

[0028] Also, the permanently deactivation function is
very beneficial. This allows to disable the device until the
time when the user needs it without disassembling parts.
It is possible to deactivate the locking system just with
only a small movement of the activator element. The child
lock device has thus a locking position which allows to
disable the device until the user needs to use it again
without disassembling of any parts. Once the child lock
device is disabled the activator element can be removed.
[0029] The proposed device meets all the child lock
specification due to its high robustness. Over the time a
high degree of steadiness of the compression of the
spring forces is given during the lifetime of the system,
i. e. a constancy on performance is ensured.

[0030] Inthe drawings an embodiment of the invention

is depicted.

Fig. 1 shows a part of a sectional side view of a do-
mestic appliance being a domestic oven,
wherein a housing element and a door is
shown,

Fig. 2 shows a child lock device as a part of Fig. 1,

Fig. 3 shows a perspective view of the child lock de-
vice,

Fig. 4 shows the child lock device according to Fig.
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2 with a part of the door,
Fig. 5 shows a part of a sectional view according to
Fig. 1, wherein the child looking device is in a
position for opening the door,
Fig. 6 shows in the depiction of Fig. 5 the closing of
the door,

shows the child lock device according to Fig.
2 in a perspective view and in a top plan view,
wherein it is in a deactivated position,

Fig. 8 shows in the depiction of Fig. 5 the child lock
device being in the deactivated position ac-
cording to Fig. 7,

Fig. 9 shows a part of a sectional view according to
Fig. 1, wherein the child lock device is in a
passive status and the activator is just re-
moved,

Fig. 10  shows an exploded view of the child lock de-
vice,

Fig. 11 shows a domestic appliance with an activator
element and

Fig. 12  shows the domestic appliance according Fig.
11 with removed activator element.

[0031] InFig.1adomesticappliance 1being a domes-
ticovenis shown. The appliance 1 has a housing element
2 and a door 3. The door 3 is here shown in its closed
position C. A child lock device 4 is arranged in the housing
2, that is the door 3 cannot be opened unless the child
lock device is in the locked position as shown in Fig. 1.

[0032] The child lock device 4 comprises a hook ele-
ment 5 ("tooth") which is arranged at the door 3. Further-
more, the device has a catch element 6 which can be
moved in a translational direction T which is identical with
the vertical direction V. When the catch element 6 is in
the depicted position it hinders - due to the hook element
5 an opening of the door 3.

[0033] The child lock device 4 has furthermore an ac-
tivator element 7 which is supported in the housing 2 and
which can be moved forth and back in a translational
direction U which is identical with the horizontal direction
H. The activator element 7 is removably connected with
a rack element 10 which has a gearing 11 and which is
part of transmission means 8 by which the horizontal
movement in the direction U is transmitted onto the catch
element 6 to move it in the vertical direction T. For doing
so, the rack element 10 is meshing with the gearing of a
gear wheel 12 which is rotatable arranged in the housing
element 2. A lever element 13 being an appendage of
the gear wheel 12 extends substantially radially from the
gear wheel 12. Thus, if the gear wheel 12 rotates the
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lever element 13 moves upwards.

[0034] Whendoingsotheleverelement13isincontact
with a contact element 14 which is an elastic spring ele-
ment. It has a contact section 15 (see Fig. 2) which has
a substantial circular shape.

[0035] During normal use of the child lock device 4 the
activator element 7 is moved for opening of the door into
the direction of the arrow U in Fig. 1 and Fig. 2. By doing
so, the corresponding translational movement of the rack
element 10 causes a rotary movement of the gear wheel
12 counter-clockwise so that the lever element 13 is mov-
ing upwards and presses onto the contact element 14
and more specifically on its contact section 15. Thus, the
catch element 6 is moved upwards and the door 3 can
be opened as soon as the catch element 6 has reached
the respective height.

[0036] When taking away an opening force onto the
activator element 7 in the direction of the arrow U the
catch element 6 takes again its locked position according
Fig. 1 and Fig. 2 as spring means 9 being a compression
spring biases the catch element 6 into the closed position.
This can be seen in Fig. 3, i. e. the catch element 6 is
pressed downwards by means of the compression spring
9.

[0037] InFig. 4 is can be seen again how the elements
are positioned when the child lock device 4 is in the lock-
ing position. Here the door 3 with the hook element 5 is
depicted. It can be seen that the door 3 cannot be opened
due to the position of the catch element 6.

[0038] InFig.5itcanbe seenthatthe activator element
7 is pressed in the direction of the arrow U so that the
transmission means 8 have lifted the catch element 6
into the direction of arrow T. Consequently, the child lock
device 4 is now in its opened position O and the door 3
can be opened.

[0039] In Fig. 6 it is shown how the door 3 is closed
again when the child lock device 4 is in the closed posi-
tion. Due to slanted side faces 17 and 18 of the hook
element 5 and the catch element 6 (see for example Fig.
4) the door 3 can be closed in spite of the fact that the
catch element 6 is in the lower (closed) position. When
the door 3 is closed and the hook element 5 thus passes
the catch element 6, the catch element 6 is lifted accord-
ingly to allow the hook element 5 to pass so that the door
3 can reach its complete closed position.

[0040] In Fig. 7 and Fig. 8 a further beneficial feature
ofthe proposed child lock device isillustrated. The figures
show the assembled device. In the rack element 10 there
is a push-push track with a guide that slides inside the
locking device.

[0041] Thus, the child lock device is deactivated in this
position as it is depicted in Fig. 7 and Fig. 8.

[0042] To activate the child lock device 4 again the
activator element 7 needs only to be pushed in the direc-
tion A according to Fig. 8. Then, the transmission means
8 bring back the elements in the position in which the
child lock device 4 is activated again.

[0043] A track push-push system 16 is shown in Fig.
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7. which also comprises a guide element 19.

[0044] In Fig. 9 and Fig. 10 details of the mentioned
arrangement can be seen.

[0045] Thus, in the locking status of the device there
is the possibility to remove the activator element 7.
[0046] InFig.11theactivatorelement7 is shown which
is stillatthe appliance 1. According to Fig. 12 the activator
element 7 is removed. The child lock system is passive
now.

Reference Numerals
[0047]

Appliance (domestic oven)
Housing element

Door

Child lock device

Hook element

Catch element

Activator element

Transmission means

9 Spring means (compression spring)
10  Rack element

11 Gearing

12  Gear wheel

13  Lever element

14  Contact element (crank element)
15  Contact section

16  Track push-push system

17  Slanted side face

18  Slanted side face

19  Guide element

O ~NO O WN -

Closed position

Opened position

Translational direction of the catch element
Translational direction of the activator element
Vertical direction

Horizontal direction

Push for unlock

Remove the activator element

AP>I<CHOO

Claims

1. Appliance (1), especially domestic appliance, com-
prising a housing element (2), wherein a door (3) is
arranged at the housing element (2), which door (3)
can be positioned in a closed position (C) and in an
opened position (O), wherein a child lock device (4)
is arranged which can prevent the opening of the
door (3) when the door (3) is inits closed position (C),
characterized in
that the child lock device (4) comprises

- a hook element (5) which is arranged in or at
the door (3),
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- a catch element (6) designed to cooperate with
the hook element (5), wherein the catch element
(6) is arranged in the housing element (2),
wherein the catch element (6) can move in a
translational direction (T), for being in engage-
ment with the hook element (5) to prevent the
opening of the door (3) or for being in disengage-
ment with the hook element (5) to allow an open-
ing of the door (3),

- an activator element (7) for actuating the catch
element (6), wherein the activator element (7)
is arranged to be moved in a translational direc-
tion (U) to move the catch element (6) in its po-
sition in which it is disengaged with the hook
element (5), and

- transmission means (8) to transmit the trans-
lational movement of the activator element (7)
inits translational direction (U) into a translation-
al movement of the catch element (6) in its trans-
lational direction (T).

Appliance according to claim 1, characterized in
that the translational direction (T) of the catch ele-
ment (6) is identical with the vertical direction (V).

Appliance according to claim 1 or 2, characterized
in that the translational direction (U) of the activator
element (7) is identical with the horizontal direction

(H).

Appliance according to one of claims 1 to 3, char-
acterized in that the catch element (6) is biased into
the direction in which it is in engagement with the
hook element (5) by spring means (9).

Appliance according to claim 4, characterized in
that the spring means (9) are a compression spring.

Appliance according to one of claims 1 to 5, char-
acterized in that the transmission means (8) com-
prise

- a rack element (10) which is connected with
the activator element (7) and which has a gear-
ing (11),

- a gear wheel (12) which is arranged rotatable
in the housing element (2) an which is in en-
gagement with the gearing (11) of the rack ele-
ment (10),

- a lever element (13) which is connected with
the gear wheel (12) or which is part of the gear
wheel (12), wherein the lever element (13) can
be brought in contact by rotation of the gear
wheel (12) with a contact element (14) which is
arranged at or in the catch element (6) to move
the catch element (6) in its translational direction

(M)
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Appliance according to claim 6, characterized in
that the contact element (14) is designed as a crank
element which has a contact section (15) with a sub-
stantial arcuated, preferably circular, form seen in a
direction which is perpendicular to the translational
direction (T) of the movement of the catch element
(5) and is perpendicular to the translational direction
(U) of the movement of the activator element (7).

Appliance according to one of claims 1 to 7, char-
acterized in that the child lock device is realized by
a push-push system.

Appliance according to one of claims 1 to 8, char-
acterized in that the catch element (6) is biased into
the direction in which it is in engagement with the
hook element (5) by spring means.

Appliance according to one of claims 1 to 9, char-
acterized in that the child lock device (4) has alock-
ing position which allows to disable the child lock
device (4) until the user needs to use it again.

Appliance according to claim 10, characterized in
that the activator element (7) is arranged removably
at the child lock device (4).

Appliance according to one of claims 1 to 11, char-
acterized in that the hook element (5) and/or the
catch element (6) have slanted side faces (17, 18)
to allow the closing of the door (3) when the catch
element (6) is in its position to prevent the opening
of the door (3).

Appliance according to one of claims 1 to 12, char-
acterized in that the door (3) is arranged pivotable
at the housing element (2).

Appliance according to one of claims 1 to 12, char-
acterized in that the door (3) is arranged transla-
tionally movable relatively to the housing element

@).

Appliance according to one of claims 1 to 14, char-
acterized in that it is an oven (1), especially a do-
mestic oven.
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