EP 2 881 029 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 881 029 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
10.06.2015 Bulletin 2015/24

(21) Application number: 13425156.0

(22) Date of filing: 09.12.2013

(51) IntCl.:
A47L 15/42 (2006.01) E05D 3/02 (2006.07)
EOSF 17100 (2006-01) EO05D 3/18 (2006.01)

EO05D 11/00 (2006.0%)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Bonferraro S.p.A.
37060 Bonferraro (VR) (IT)

(72) Inventors:
¢ Ambrosi, Andrea
37052 Casaleone VR (IT)

¢ Pinaroli, Eros

37060 Castel d’Azzano VR (IT)
¢ Tosi, Mauro

37051 Bovolone VR (IT)

(74) Representative: Concone, Emanuele et al

Societa Italiana Brevetti S.p.A.
Via Carducci 8
20123 Milano (IT)

(54) Built-in domestic appliance with decorative panel applied to the door

(57)  Ina built-in domestic appliance with a door (12)
hinged along its bottom side and provided with a front
decorative panel (11) applied to the appliance through a
mounting system including a sliding coupling between
the panel (11) and the door (12) with sliding direction
orthogonal to the rotation axis of the door (12), the panel

(11) rotates around a mobile fulcrum (10) located on a
lever (3) rotating in a vertical plane under the action of a
rotating bracket (2) secured to the door (12) so as to
achieve an automatic upward and downward sliding of
the panel (11) during the opening and closing of the door
(12) respectively.
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Description

[0001] The presentinvention relates to built-in domes-
tic appliances having the door lined with a decorative
panel, and in particular to domestic appliances in which
the panel slides with respect to the door. Reference will
be made hereafter to a dishwasher while it is clear that
whatis said applies to any other domestic appliance hav-
ing a similar door hinged along its bottom side, e.g. a
washing machine.

[0002] This type of decorative panel is known to be
used to camouflage a built-in appliance so that it blends
with the kitchen furniture. This is achieved by applying
to the door of said appliance, by various means, a panel
having the same appearance of the other doors. In this
way there is no visible element allowing to distinguish
the appliance from the other members which make up
the kitchen, its controls being accessible only when the
door is open. Examples of panel mounting systems in-
cluding a sliding coupling between the panel and the door
are disclosed, for instance, in EP 744152 and EP
1529482.

[0003] However, the presence of this panel poses a
particular problem when it is installed with an underlying
plinth in common with the rest of the furniture, i.e. when
the bottom edge of the dishwasher panel is located ad-
jacent (typically at about 3 mm) to the top edge of the
plinth. In fact in this case the panel would interfere with
the latter when the dishwasher door is opened and the
panel retracts in the space behind the plinth.

[0004] To overcome this problem without having to cut
the plinth there are presently provided mounting systems
that make the panel slide upwards during the door open-
ing in order to avoid the interference with the plinth, typ-
ically by means of a variable fulcrum hinge as illustrated
in EP 1364609 in the name of the applicant.

[0005] EP 1875850 discloses another solution devised
by the applicant in which the panel is mounted through
a sliding coupling between the panel and the door with
sliding direction orthogonal to the rotation axis of the door,
and the panel is also pivoted to the machine frame
through a telescopic rod connected by a kinematic chain
to the door hinge so as to achieve an automatic sliding
of the panel.

[0006] EP 1894509 discloses a further solution of the
applicant similar to the preceding one in which instead
of the telescopic rod there is an articulated lever system
always connected by a kinematic chain to the door hinge
so as to achieve an automatic sliding of the panel. In both
solutions the panel rotates around a fulcrum fixed on the
frame, the sliding being obtained by changing the length
of the connection between the panel and the fulcrum.
[0007] EP 2407723 discloses on the other hand a so-
lution characterized by the presence of a slide longitudi-
nally sliding along a guide formed in a rotating bracket
integral with the door, the decorative panel being secured
to said slide whose movement is determined by the ro-
tation of the rotating bracket through a driving mechanism
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that can be of different kinds.

[0008] All prior art solutions have a quite complicated
structure which is therefore rather expensive and unre-
liable, and they do not guarantee a smooth operation
especially in the case of fast movement of the door.
[0009] Therefore the object of the present invention is
to provide adomestic appliance provided with a mounting
system for the decorative panel that overcomes the
above-mentioned drawbacks. This object is achieved by
means of a domestic appliance in which the panel is piv-
oted on aleverrotating in a vertical plane under the action
of a rotating bracket secured to the door so as to rotate
around a mobile fulcrum and to obtain an automatic up-
wards and downwards sliding of the panel. Other advan-
tageous features are recited in the dependent claims.
[0010] The main advantage of the domestic appliance
with the panel mounting system according to the present
invention stems from the structural simplicity of said
mounting system, which results in greater strength, reli-
ability and smoothness at a lower cost. Furthermore, this
system is compact in size and easy to mount on the do-
mestic appliance.

[0011] These and other advantages and features of
the domestic appliance according to the present inven-
tion will be evident to those skilled in the art from the
following detailed description of an embodiment thereof,
with reference to the attached drawings, wherein:

Fig.1 is an internal perspective view showing the
moving mechanism for the decorative panel of a
dishwasher according to the invention, at a position
corresponding to the door in an almost closed posi-
tion;

Fig.2 is an external perspective view of the mecha-
nism of Fig. 1;

Fig.3 is a front view of the mechanism of Fig. 1;
Fig.4 is a top plan view of the mechanism of Fig. 1;
Fig.5 is a see-through side view of the mechanism
of Fig.1 mounted on a dishwasher according to the
invention, with the door in the closed position;
Figs.6-9 are views similar to the preceding one with
the door opened at about 20°, 40°, 60° and 70° re-
spectively;

Fig.8 is a view similar to the preceding one with the
door fully open at about 88°; and

Fig.11 is a diagrammatic side view showing the se-
quence of positions taken by the decorative panel
during the door movement.

[0012] With reference to figures 1 to 4, there is seen
that a moving mechanism for the decorative panel of a
dishwasher according to the invention essentially con-
sists of three elements only, namely a support bracket
1, secured to the machine frame, on which there are piv-
oted for rotation in a vertical plane a rotating bracket 2,
secured to the machine door, and a lever 3 secured to
the decorative panel. The left mechanism will be illustrat-
ed in the following, while being clear that a specularly
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symmetrical mechanism is provided on the right side of
the dishwasher.

[0013] More specifically, the rotating bracket 2 is sub-
stantially L-shaped and is pivoted on the outside of the
support bracket 1 through a horizontal pin 4 located in
the proximity of the angle between the two sides of the
L, as well as in the proximity of the bottom front corner
of the support bracket 1. The rotating bracket 2 is further
secured to the door through a plate 2a formed on the
vertical side of the L and extending in a vertical plane to
the inside of the support bracket 1. Said plate 2a is pro-
vided with holes 2b for fixing screws, while the horizontal
side of the L is intended to act as an end stop in combi-
nation with a catch 1a formed on the front side of the
support bracket 1.

[0014] It should be noted that all definitions about
top/bottom, front/rear, horizontal/vertical, etc. are given
with reference to the mechanism mounted on the dish-
washer and with the door in the closed position.

[0015] Lever 3 is internally pivoted on the support
bracket 1 through a horizontal pin 5 located in the prox-
imity of its rear end, as well as in the proximity of the
bottom rear corner of the support bracket 1. The rotation
oflever 3 around pin 5 is controlled by the rotating bracket
2 through a peg 6 that slidably engages a curved slot 7
formed in the top portion of lever 3 with an upward con-
cavity. Lever 3 is also provided with an oval opening 8
formed at pin 4 in order to prevent interference therewith
during the door movement.

[0016] As better shown in the other figures, peg 6 is
located above and behind pin 4, i.e. at a position which
is higherand more tothe rear, and engages slot 7 passing
in arecess formed in the front side of the support bracket
1.

[0017] Finally, lever 3 carries a plate 9, provided with
holes 9a, rotatably mounted through a screw 10 at the
end of the front portion 3a of lever 3, said portion 3a being
shaped so as to terminate at a position to the inside of
the rotating bracket 2.

[0018] It should be noted that the above-illustrated ar-
rangement of the elements is preferable yet not indis-
pensable, since a person skilled in the art could easily
make the necessary modifications to reverse the ar-
rangement by pivoting the rotating bracket 2 on the inside
of the support bracket 1 and lever 3 on the outside. More-
over, opening 8 could be absent if lever 3 were shaped
to preventinterference with pin 4 or the latter were located
at a position not causing interference. Similarly, the slid-
ing connection between the rotating bracket 2 and lever
3 could be reversed by forming slot 7 on the bracket and
arranging peg 6 on the lever, or it could even be made
with elements mechanically equivalent to peg 6 and slot
7 such as a wheel rolling along a guiding groove.
[0019] Withreferenceto Fig.5,thereisseenthatadish-
washer according to the presentinvention includes a dec-
orative panel 11 applied todoor 12 so as to slide vertically,
for example through hooks arranged on the back of panel
11 that engage corresponding slots formed in door 12,
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as described in the above-mentioned European publica-
tions to which reference is made for further details.
[0020] Door 12 is mounted on the dishwasher frame
through screws introduced in holes 2b of the rotating
bracket 2, which is pivoted through pin 4 to the support
bracket 1 secured to the frame. The vertical sliding of the
decorative panel 11 is controlled by the mechanism
through plate 9, which is secured to the back of panel 11
through screws introduced in holes 9a. In this position of
closed door, pin 4 is located at the top of opening 8 and
peg 6 is about at ¥ of slot 7 (measured from the rear).
[0021] The simple and effective operation of the
present mounting system for the panel is readily under-
stood from the description above with the help of figures
6to 10 thatshow the various phases of the opening move-
ment.

[0022] Starting from the position of Fig.5, in the initial
phase of the opening of door 12, illustrated in Fig.6, the
rotation of bracket 2 around pin 4 causes an upward ro-
tation of lever 3, around pin 5, through peg 6 that rises
and advances to the center of slot 7. The rising of lever
3 causes inturn, through the rotatable plate 9, the upward
sliding of the decorative panel 11, which rotates around
the mobile fulcrum 10, with respect to door 12 thatrotates
around the fixed fulcrum 4.

[0023] In the second phase of the opening, illustrated
in Fig.7, lever 3 continues to rotate upwards around pin
5 and reaches the maximum height, with pin 4 located
at the bottom of opening 8 and peg 6 at about % of slot
7. As a consequence, panel 11 continues its sliding
movement with respect to door 12 driven by plate 9.
[0024] In the third phase of the opening, illustrated in
figures 8 and 9, lever 3 starts to rotate downwards around
pin 5 but since door 12 is already opened more than 45°,
the advancing of peg 6 towards the front end of slot 7
results in a further sliding of panel 11 on door 12.
[0025] When door 12 is completely open at an almost
horizontal position, as shown in Fig.10, lever 3 has re-
turned to the initial position of Fig.5 yet with plate 9 sub-
stantially horizontal. Furthermore, the rotating bracket 2
has reached in abutment against catch 1a of the support
bracket 1 and peg 6 has reached the front end of slot 7.
Obviously, when the door is closed the mechanism op-
erates in reverse taking panel 11 and door 12 back to
the starting position illustrated in Fig.5.

[0026] The effectiveness of the above-described
mechanism is schematically illustrated in Fig.11 where
the sequence of the positions taken by the bottom edge
of panel 11 shows how it never moves below the closed
door starting position, whereby there is no interference
with the underlying plinth (not shown) adjacent thereto.
This figure further shows how the mechanism can be
useful also for mounting a decorative panel 11’ of greater
height in the absence of the underlying plinth. In such a
case, in fact, the sliding movement performed by the
mechanism is used to prevent the interference of panel
11’ with the dishwasher base 13 without having to modify
the latter in order to receive the oversize panel.
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[0027] Itis clear that the above-described and illustrat-
ed embodiment of the domestic appliance according to
the invention is just an example susceptible of various
modifications. In particular, in addition to the above-men-
tioned variations, other changes in the coupling and ar-
rangement of the elements can be made as long as the
automatic movement of the panel during the opening and
closing movement of the door is retained. For example,
to the detriment of the ease of mounting, the support
bracket 1 could be dispensed with by mounting the ro-
tating bracket 2 andlever 3 directly on the machine frame.

Claims

1. Abuilt-in domestic appliance with a door (12) hinged
along its bottom side and provided with a front dec-
orative panel (11) applied to the appliance through
a mounting system including a sliding coupling be-
tween the panel (11) and the door (12) with sliding
direction orthogonal to the rotation axis of the door
(12), characterized in that the panel (11) rotates
around a mobile fulcrum (10) located on a lever (3)
rotating in a vertical plane under the action of a ro-
tating bracket (2) secured to the door (12) so as to
achieve an automatic upward and downward sliding
of the panel (11) during the opening and closing of
the door (12) respectively.

2. A built-in domestic appliance according to claim 1,
characterized in that the rotating bracket (2) and
the lever (3) are pivoted on a support bracket (1)
secured to the domestic appliance frame, preferably
with the rotating bracket (2) on the outside and the
lever (3) on the inside of said support bracket (1).

3. Abuilt-in domestic appliance according to claim 1 or
2, characterized in that the rotating bracket (2)
drives the lever (3) through a peg (6) that slidably
engages a curved slot (7) with an upward concavity.

4. Abuilt-in domestic appliance according to claim 2 or
3, characterized in that the rotating bracket (2) is
substantially L-shaped and is pivoted on the support
bracket (1) through a horizontal pin (4) located in the
proximity of the angle between the two sides of the L.

5. A built-in domestic appliance according to claims 3
and 4, characterized in that the peg (6) is located
above and behind the pin (4) when the door (12) is
closed.

6. A built-in domestic appliance according to claim 4 or
5, characterized in that the rotating bracket (2) is
provided with a plate (2a) formed on the vertical side
of the L and provided with holes (2b) for fixing it to
the door (12), said plate (2a) extending in a vertical
plane to the inside of the support bracket (1).
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7.

10.

A built-in domestic appliance according to any of
claims 2 to 6, characterized in that the lever (3) is
pivoted on the support bracket (1) through a horizon-
tal pin (5) located in the proximity of its rear end.

A built-in domestic appliance according to any of
claims 4 to 7, characterized in that the lever (3) is
provided with an oval opening (8) formed at the pin
(4) and suitable to prevent interference therewith
during the movement of the door (12).

A built-in domestic appliance according to any of the
preceding claims, characterized in that the deco-
rative panel (11) is pivoted on the lever (3) through
a plate (9), provided with holes (9a) for fixing it to the
panel (11), rotatably mounted at the end of the front
portion (3a) of the lever (3), said front portion (3a)
being preferably shaped so as to terminate at a po-
sition to the inside of the rotating bracket (2).

A built-in domestic appliance according to any of the
preceding claims, characterized in that the sliding
coupling is achieved through a plurality of hooks ar-
ranged on the back of the panel (11) and engaged
in corresponding slots formed in the door (12), within
which the sliding can take place.
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