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(57) A front-load household appliance (1) having a
housing (2) comprising a cover panel (7) with an under-
side (15), the cover panel being configured as a panel
with at least two downward oriented edge lateral walls
formed as vertical flaps (8, 9) and optionally with a rear
edge wall formed as a vertical flap (10) and/or a front
edge wall formed as a vertical flap, the two opposite edge
walls, preferably lateral edge walls formed as vertical
flaps (8, 9), each having a horizontal flap (12, 13) pro-
jecting into the interior of the cover panel (7), the cover

HOUSEHOLD APPLIANCE WITH A COVER PANE

panel (7) comprising at least one support (14) arranged
at a clearance from an underside (15) of the cover panel,
extending between the two vertical flaps (8, 9) and abut-
ting with a respective free end (16, 17) on the comple-
mentary horizontal flap (12, 13), each horizontal flap (12,
13) comprising at least one stop (18) configured as a
protrusion or a recess, an insulation material layer (19)
arranged at a clearance between the support (14) and
the underside (15) of the cover panel.
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Description
Subject of invention

[0001] The subject of the invention is a front-load
household appliance, more particularly a washer, dryer
or washer-dryer, the housing of which comprises a cover
panel.

Prior art

[0002] A front-load household appliance, more partic-
ularly a washer, dryer or washer-dryer, has a housing
formed of side walls and a cover panel. The housing of
such an appliance is preferably made of metal, more par-
ticularly of sheet metal, which is surface-treated for both
corrosion protection and aesthetic appearance. The
housing of a household appliance is subject to high vi-
bration due to specific operation of the household appli-
ance and must meet high stiffness requirements. Stiff-
ness is achieved by selecting an appropriate material
type and/or material thickness and/or an appropriate ge-
ometry of housing components. As the economic aspect
is very important for general-purpose products, the ten-
dency is to make the material as economically advanta-
geous as possible, while at the same time minimizing the
quantity/thickness of the material. If side walls of a house-
hold appliance are made using thin sheet metal, higher
stiffness is achieved by forming the material in such a
way that certain geometric shapes are imprinted. The
material’'s stiffness is increased due to plastic forming.
An increased stiffness of the housing material results in
an increased own frequency of the housing, which con-
siderably reduces a possibility of resonance occurring
during the operation of the household appliance.

[0003] A household appliance cover panel may be fab-
ricated of a thin sheet metal like the rest of the housing,
but may also be fabricated of non-metallic material hav-
ing sufficient stiffness. In particular, the cover panel of a
washer or washer-dryer is subject to high vibration loads
during operation, especially when a centrifuge is running.
If another appliance is positioned on top of a household
appliance, for instance a dryer positioned on top of a
washer, such a cover panelis even more exposed to high
static loads. Due to the low stiffness of the cover panel
in vertical direction and the unsupported large central
part of the cover panel, large amplitude oscillations can
occur in the cover panel, causing additional noise and
potentially permanent deformation of the cover panel.
Noise can be reduced by sound insulation arranged on
the underside of the cover panel or by selecting a thicker
sheet metal or by making geometric imprints. While a
thicker sheet metal does increase the stiffness, the in-
crease in weight is not sufficient to achieve the desired
impact in terms of increasing its own frequency. In addi-
tion, an increased weight is undesirable due to higher
material costs. Geometrical imprints in the sheet metal
and thus in the cover panel increase the stiffness and

10

15

20

25

30

35

40

45

50

55

also the own frequency of the cover panel, whereby the
cover panel loses its property of a flat surface required
by users. Even more, the geometric imprints also impact
the appearance of a household appliance. The indicated
solutions fail to solve the problem of freely oscillating
large surfaces.

[0004] A freely oscillating surface of a cover panel can
be reduced by arranging at least one support element on
the underside of the cover panel. The problem encoun-
tered in positioning such a support element is its place-
ment and attachment. A support element must be fixed
to the cover panel, otherwise it would move around in a
room or with respect to the cover panel due to high vi-
bration during the operation of a household appliance.
The function of a support element would therefore be lost
and the element might cause even additional noise. At-
taching a support element to the underside of the cover
panel reduces the free surface of the oscillating cover
panel. A support element may be attached in many dif-
ferentways. However, conventional ways such as screw-
ing, riveting, welding and gluing are less suitable due to
aesthetic and economic reasons.

Technical problem

[0005] The technical problem is to configure a house-
hold appliance having a housing, such as awasher, dryer
or washer-dryer, the cover panel of which will eliminate
the above-mentioned drawbacks and will have sufficient
stiffness so that the vibrations generated by the operation
of a household appliance will not be transferred to the
cover panel and will not be further amplified in the form
of cover panel oscillations, wherein the increase in the
stiffness of the cover panel will not affect the external
appearance of the cover panel and hence the household
appliance.

Solution to the technical problem

[0006] Therelative expressions such as front, rear, up-
per, lower, etc. are herein defined from the perspective
of the household appliance user, when the appliance is
in its functional state.

[0007] The technical problem is solved by a household
appliance having a housing, such as a washer, dryer or
washer-dryer, which comprises a cover panel, the main
characteristics of which are defined in the firstindepend-
ent claim.

[0008] A household appliance, more particularly a
front-load washer, dryer or washer-dryer, has a housing
that comprises a front wall, a rear wall, two lateral walls
and a cover panel with an underside, the cover panel
being configured as a panel with at least two downward
oriented edge lateral walls formed as vertical flaps, and
optionally with a rear edge wall formed as a vertical flap,
and/or a front edge wall formed as a vertical flap, the two
opposite edge walls formed as vertical flaps, preferably
lateral edge walls, each having a horizontal flap project-



3 EP 4 471 203 A1 4

ing into the interior of the cover panel, the cover panel
comprising at least one support arranged at a clearance
fromthe underside of the cover panel, extending between
the two vertical flaps and abutting with a respective free
end on acomplementary horizontalflap, a respective hor-
izontal flap comprising at least one stop that interacts
with a complementary formed respective free end of the
beam support to prevent sliding of the beam support,
more particularly its free end along the horizontal flap;
and an insulation material layer arranged at a clearance
between the support and the underside of the cover pan-
el. The stop is configured as a protrusion or a recess. A
stop in the form of a protrusion is configured as a positive
protrusion projecting from a horizontal flap in a direction
away from the floor, or as a negative protrusion projecting
from a horizontal flap towards the floor. The number of
stops on a respective horizontal flap is at least equal to
the number of supports beams or greater. The support
is configured as a support of a conventional shape, a
support in a form of quadrangular profile beam, T- profile,
U- beam, |- beam or of any other shape. The cover panel
of the invention, which is configured substantially as a
flat panel, is supported by at least one, preferably more
than one support arranged beneath the underside of the
cover panel.

[0009] Each support reduces the free surface of the
cover panel, which contributes to higher stiffness of the
cover panel and hence to reduced oscillations of large
amplitudes. As a result, the noise and permanent defor-
mations of the cover panel are reduced as well.

[0010] Both the cover panel and the support are made
of a metallic or plastic material, the material of the support
having sufficient stiffness to provide adequate support to
the cover panel. To prevent the support from creating
unwanted visual deformations on the cover panel, the
support is spaced apart from the cover panel and an in-
sulation material layer is arranged between them to pre-
vent visual deformations of the cover panel, while simul-
taneously fixing the support on each horizontal flap. The
thickness of the insulation material layer is such that the
layer exerts an equal vertical force on the top face of
each built-in supportand on the opposite face of the cover
panel. The vertical force is identical to, preferably higher
than the vibration forces acting on the support during the
operation of a household appliance. The insulation ma-
terial layer is arranged at least in the area of a respective
support, itmay also be arranged over the entire underside
of the cover panel. At the same time, the insulation ma-
terial layer prevents the transfer of vibrations from the
supportto the cover panel, herewith preventing additional
noise. The insulation material layer can also be arranged
over the entire underside of the cover panel, which still
additionally contributes to noise reduction of the house-
hold appliance during its operation. A further advantage
of the insulation material layer thus arranged is that no
fastening is required since it is fixed to the underside of
the cover panel by a respective support.

[0011] A household appliance having a housing that
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comprises acover panel of the invention will be described
hereinbelow in more detail by way of a non-limiting em-
bodiment and drawings representing in

Fig. 1 housing of a household appliance, front view
Fig. 2 washer cover panel with two beam supports,
view from below

[0012] A front-load household appliance 1 has a hous-
ing 2 comprising a front wall 3, a rear wall 4, lateral walls
5, 6 and a cover panel 7. The cover panel 7 is arranged
on the upper portion of the housing 2 and closes the latter
from the upper side. The cover panel 7 is formed as a
panel with at least two downward oriented edge walls
formed as vertical flaps, i. e. two lateral edge walls formed
as vertical flaps and optionally a rear edge wall and/or a
front edge wall formed as vertical flap, depending on the
housing of a household appliance. In the embodiment,
the cover panel 7 is formed as a panel with downward
oriented three edge walls formed as vertical flaps: two
lateral vertical flaps 8, 9 and a rear vertical flap 10. Two
opposite lateral vertical flaps 8, 9 are each provided with
a horizontal flap 12, 13 projecting into the interior of the
cover panel 7. The cover panel 7 is fastened to the hous-
ing 2 of a household appliance 1 by way of a plug/recess
clip-on system (not subject of the invention) arranged on
the horizontal flaps 12, 13 and the complementary walls
of the housing 2, preferably the lateral walls 5, 6. As there
is a risk of the cover panel 7 becoming disengaged from
the clip-on system due to vibration, the cover panel 7 is
additionally screw-fastened to the rear edge wall 10 to
the rear wall 4 of the housing.

[0013] The cover panel 7 comprises at least one sup-
port 14 arranged at a clearance from an underside 15 of
the cover panel, extending between the two lateral ver-
tical flaps 8, 9 and abutting with a respective free end 16,
17 on the complementary horizontal flap 12, 13. The sup-
port 14 is configured as a support of a conventional
shape, such as a quadrangular beam, T-beam, U-beam,
I-beam or of any other shape. In the embodiment, the
support is configured as a U-beam. The support 14 is
made of a metallic material, such as ferrous alloys or light
metals, or a non-metallic material, such as a plastic ma-
terial, meeting requirements regarding material stiffness,
so that it can resist loads without getting plastically de-
formed.

[0014] Each horizontal flap 12, 13 comprises at least
one or more stops 18. The stop 18 may be configured
as a protrusion or a recess co-operating with a comple-
mentary shaped respective free end of the support 14 to
prevent sliding of the support 14, more precisely its free
end 16, 17, along the horizontal flap 12, 13. The number
of stops 18 on each horizontal flap 12, 13 is preferably
equal to the number of supports beams 14, but may also
be higher. The stop 18 configured as a positive protrusion
projects from the horizontal flap 12, 13 towards the sup-
port 14,i.e. away from the ground. The stop 18 configured
as a negative protrusion projects from the horizontal flap
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12, 13 away from the support 14, i.e. towards the ground.
The stop 18 configured as a protrusion or recess may be
produced during the process of shaping the horizontal
flap 12, 13. Depending on the manufacturing process of
the cover panel 7 and the horizontal flap 12, 13, the stop
18 may also be made by other technological processes,
e.g. by a cutting, punching or bending process.

[0015] The support 14 acts on the underside 15 of the
cover panel through an insulation material layer 19 which
is arranged at least in part between a top face 11 of the
support 14 and the opposite underside 15 of the cover
panel. In the embodiment, this is achieved in a way that
the thickness of each insulation material layer 19, before
being built-in, is larger than the clearance between the
top face 11 of each support and the opposing underside
15 of the cover panel in the assembled state. Thus, in
the assembled state, the insulation material layer 19 gets
compressed in the area between the two faces 11, 15 or
elastically and partially plastically deformed, i.e. the in-
sulation material layer 19 exerts anidentical vertical force
on each of said faces 11, 15. As a result, it acts as a
limiter of the vertical movement of the support 14 and
fixes it in the vertical direction. At the same time, the
support 14 fixes the insulation material layer 19 to the
underside 15 of the cover panel. The insulation material
layer 19 also dampens vibrations transferred from the
support 14 to the cover 7. The ratio between the thickness
of the insulation material layer 19 and said clearance can
be roughly defined by the elastic modulus value of the
insulation material. At lower elastic modulus values, the
ratio should be higher. The values of said ratio, the shape
of the support and the shape of the insulation panels can
be defined using known engineering approaches, such
as use of modern computer tools, experimental work,
etc., depending on specific requirements, such as house-
hold appliance type, vibration generation, etc.

[0016] The insulation material layer 19 is arranged at
leastin the area of a respective support 14. The insulation
material layer 19 may be arranged over the entire under-
side 15 of the cover panel, which reduces the noise due
to vibrations of the household appliance during operation.
[0017] The housing 2 is preferably made of sheet met-
al. The cover panel 7 closing the housing 2 is made of a
metallic material, such as steel sheet metal or light sheet
metal, or a non-metallic material, such as a plastic ma-
terial, meeting requirements regarding material stiffness,
so that it can resist loads without getting plastically de-
formed.

Claims

1. A front-load household appliance (1), more particu-
larly a washer, dryer or washer-dryer, has a housing
(2) that comprises a front wall (3), a rear wall (4),
lateral walls (5, 6) and a cover panel (7) with an un-
derside (15), the cover panel (7) being configured
as a panel with at least two downward oriented edge

10

15

20

25

30

35

40

45

50

55

lateral walls (8, 9) formed as vertical flaps, and op-
tionally with a rear edge wall (10) formed as a vertical
flap and/or a front edge wall formed as a vertical flap,
the two opposite edge walls formed as vertical flaps,
preferably lateral edge walls formed as vertical flaps
(8, 9), each having a horizontal flap (12, 13) project-
ing into the interior of the cover panel (7),

characterized in that the cover panel (7) comprises

atleastone support (14)arranged ata clearance
from an underside (15) of the cover panel, ex-
tending between the two vertical flaps (8, 9) and
abutting with a respective free end (16, 17) on
the complementary horizontalflap (12, 13), each
horizontal flap (12, 13) comprising at least one
stop (18) co-operating with a complementary
shaped respective free end (16, 17) of the sup-
port (14) to prevent sliding of the support (14),
more precisely its free end (16, 17), along the
horizontal flap (12, 13),

an insulation material layer (19) arranged at a
clearance between the support (14) and the un-
derside (15) of the cover panel.

The household appliance according to claim 1, char-
acterized in that the stop (18) is configured as a
protrusion or/and a recess.

The household appliance according to any preced-
ing claim, characterized in that the stop (18) in the
form of a protrusion is configured as a positive pro-
trusion projecting from the horizontal flap (12, 13) in
a direction away from the floor, or as a negative pro-
trusion projecting from the horizontal flap (12, 13)
towards the floor.

The household appliance according to any preced-
ing claim, characterized in that the number of stops
(18) on each horizontal flap (12, 13) is at least equal
to the number of supports beams (14), but may also
be higher.

The household appliance according to any preced-
ing claim, characterized in that the thickness of the
insulation material layer (19), before being built-in,
is larger than the clearance between a top face (11)
of each built-in support (14) and the opposing un-
derside (15) of the cover panel (7).

The household appliance according to any preced-
ing claim, characterized in that the thickness of the
insulation material layer (19) is such that in the built-
in state it acts with an identical vertical force on the
top face (11) of each built-in support (14) and the
opposing underside (15) of the cover panel (7).

The household appliance according to any preced-
ing claim, characterized in that the insulation ma-
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terial layer (19) is arranged at least in the area of a
respective support (14).

The household appliance according to any preced-
ing claim, characterized in that the insulation ma-
terial layer (19) is arranged over the entire underside
(15) of the cover panel (7).

The household appliance according to any preced-
ing claim, characterized in that the support (14) is
configured as a support of a conventional shape, in
a shape of a quadrangular beam, T-beam, U-beam,
I-beam or of any other shape.

The household appliance according to any preced-
ing claim, characterized in that the support (14) is
made of a metallic material, such as ferrous alloys
or light metals, or a non-metallic material, such as a
plastic material, meeting requirements regarding
material stiffness, so that it can resist loads without
getting plastically deformed.

The household appliance according to any preced-
ing claim, characterized in that the cover panel (7)
is made of a metallic material or a plastic material.
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