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(54) CONTROL PANEL FOR HOUSEHOLD APPLICANCES AND HOUSEHOLD APPLIANCE

THEREOF

(57)  Control panel (3) for household appliances (2)
comprising: a support structure (31), adapted to be fixed
to an outer casing (21) of a household appliance (2); and
control elements (4), adapted to at least partly permit the
control of the household appliance (2) with which the con-
trol panel (3) can be associated.

Said control elements (4) comprising: at least one
selector (5) associated with a knob (50); and at least one
key (45). Said support structure (31) comprises a first

surface (31F), adapted to be visible by a user.

Said control elements (4) being positioned in suitable
housings (32) obtained in said support structure (31).

At least one of said control elements (4) is at least
partly projecting from a first surface (31F).

Said at least one selector (5) is of electromagnetic
type and comprises: a magnet (53); and an integrated
circuit (56), adapted to detect and determine the varia-
tions of the magnetic field.
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Description

[0001] The presentinvention relates to a control panel
for household appliances comprising electromagnetic
selector and to the relative household appliance.
[0002] For the purpose of the present invention, by
household appliance it is meant a device such as for ex-
ample awashing machine, a dishwasher, an over, adrier,
hob, a hood, or devices such as boilers, conditioning de-
vices, etc., all adapted to be used in a domestic environ-
ment.

[0003] Control panels for household appliances are
known, comprising a knob designed to rotate around its
own axis so as to select a particular function or configu-
ration of the household appliance.

[0004] Said knob usually is associated with a selector
device, which is manufactured with a sliding contact tech-
nology.

[0005] Thistype of selector, in order to meet safety and

operation requirements provided for by law and/or estab-
lished by market needs, must be able to ensure the pres-
ervation of its electric/mechanical features for the selec-
tion of the different functions even after a large number
of rotations of the selector, for example more than a mil-
lion revolutions. These operation specifications require
special treatments of the contacts in order to maintain
their electric conductivity features unchanged over time,
even if the device has been subjected to numerous rev-
olutions.

[0006] Therefore, currently known selectors have a
useful life that cannot be extended any further and, as a
consequence, they will not be able to pass possible new
tests and/or to meet stricter operation requirements.
[0007] Sliding contact selectors have a further techni-
cal limitation due to the small number of possible posi-
tions that can be assumed by the device; positions which
can be associated with the same number of specific func-
tions of the household appliance. This limit is basically
caused by the existence of numerous mechanical restric-
tions for their manufacturing.

[0008] These technical problems are particularly seri-
ous in household appliances, in particular among the
ones mentioned above.

[0009] The object of the present invention is to solve
the aforesaid technical problems providing a control pan-
el comprising an electromagnetic selector.

[0010] An aspect of the present invention relates to a
control panel having the features set forth in appended
claim 1.

[0011] Afurther aspect of the presentinvention relates
to a household appliance having the features set forth in
appended claim 10.

[0012] The accessory features of the panel and of the
household appliance are set forth in the respective de-
pendent claims.

[0013] The features and advantages of the panel and
of the household appliance will be best understood upon
perusal of the following detailed description of the control
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panel and of the household appliance, and upon the ac-
companying drawings, wherein:

» figures 1A and 1B show a possible explanatory and
non-limiting embodiment of the control panel accord-
ing to the presentinvention wherein figure 1A shows
the panel in an axonometric view; figure 1B shows
the panel of figure 1A in an exploded view;

* figures 2A and 2B show the selector shown in figure
1B; in particular, figure 2A shows the selector in an
exploded view; figure 2B shows a sectional view of
the selector;

* figure 3 shows a household appliance comprising a
control panel according to the present invention;

» figure 4 schematically shows the electric connection
between the control panel and the household appli-
ance.

[0014] With reference to the aforesaid figures, refer-
ence number 3 indicates the control panel as a whole;
whereas, hereinafter, reference number 2 indicates a ge-
neric household appliance of the type mentioned above.
[0015] Control panel 3 is especially adapted to be as-
sociated with household appliances 2.

[0016] Control panel 3 comprises: a support structure
31, which is adapted to be fixed to an outer casing 21 of
a household appliance 2; control elements 4, which are
adapted to at least partly permit the control of household
appliance 2 with which control panel 3 can be associated.

[0017] Saidcontrol elements 4 comprising: atleastone
selector 5 associated with a knob 50; and at least one
key 45.

[0018] In a preferred embodiment, the key is com-

prised in the functions of selector 5 itself.

[0019] Said support structure 31 comprises a first sur-
face 31F, adapted to be visible by a user, for example
panel 3 being positioned on a side of household appli-
ance 2 which is accessible and/or visible by a user.
[0020] Said control elements 4 are positioned in suit-
able housings 32 obtained in said support structure 31
of panel 3.

[0021] Atleastone of said control elements 4 is atleast
partly projecting from said first surface 31F. Indeed, con-
trol elements 4, such as for example selector 5 and/or
one or more keys 45, are at least partly visible relative
to support structure 31 as they protrude, for example
since they at least partly project from said first surface
31F.

[0022] Said at least one selector 5 is electromagnetic.
Said electromagnetic selector 5 comprises, in turn: a
magnet 53, for example a permanent magnet or an elec-
tromagnet; and anintegrated circuit 56, adapted to detect
and determine the variations of a magnetic field, in par-
ticular the magnetic field of magnet 53.

[0023] Therefore, changes in the position of magnet
53 lead to consequent changes in the magnetic field in
the space surrounding selector 5. These changes in the
magnetic field can be detected by integrated circuit 56.
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[0024] Generally speaking, said control panel 3 can be
considered as a user interface of a household appliance
2. Indeed, through control elements 4, the user can send
commands to household appliance 2 and/or, if neces-
sary, receive information of the operation of household
appliance 2 itself.

[0025] In a possible embodiment of panel 3, support
structure 31 comprises, besides said first surface 31F, a
second surface 31B.

[0026] The mechanisms and the electric/electronic cir-
cuits of control elements 4 are fixed to said second sur-
face 31B. The mechanisms and the circuits of control
elements 4 are fixed to the second surfaces 31B in the
most suitable ways. For example, the movable parts of
control elements 4 are fixed so that they can move rela-
tive to support structure 31, whereas the electric or print-
ed circuits, where the electric and/or electronic circuits
are comprised, are fixed to said second surface 31B in
a static manner.

[0027] Said second surface 31B usually is invisible to
the user during the normal operation of household appli-
ance 2. Preferably, said second surface 31B is substan-
tially parallel to said first surface 31F, thus being invisible.
[0028] Moving on to the manufacturing details of se-
lector 5, in a preferred, though non-limiting embodiment
thereof, besides said magnet 53 and said integrated cir-
cuit 56, said selector 5 comprises: a covering element
51; a shaft 52, and a body 55.

[0029] Said shaft 52, at one end, is connected to knob
50; whereas, at the opposite end, it comprises abutment
elements 522.

[0030] Said body 55 comprises, in turn, a mechanism
552, adapted tointeract with said abutment elements 522
of shaft 52.

[0031] The interaction between mechanism 552 and
abutment elements 522 allows the user perceive, in par-
ticular in quantitative terms, the rotation to which selector
5 is subjected.

[0032] Said covering element 51 is arranged above
said body 55, so as to enclose the components of selector
5. Said shaft 52 projects beyond said body 55 and said
covering element 51, as you can clearly see in the ac-
companying figures.

[0033] Said shaft 52 is at least capable of rotation
around and axis "K". Said axis "K" substantially is the
longitudinal axis of shaft 52 itself.

[0034] In a preferred embodiment of selector 5, said
magnet 53 is a permanent magnet.

[0035] In a preferred embodiment of selector 5, said
magnet 53 is fixed to said shaft 52. Said magnet 53 is
fixed to shaft 52 so as to move with it in an integral man-
ner. In this way, the rotation of shaft 52 consequently
leads to a rotation of magnet 53. The rotation of magnet
53 causes a change in the magnetic field in its vicinity,
in particular in the direction of the magnetic field lines.
These variations of the magnetic field and, in particular,
of the position of the field lines can be detected by inte-
grated circuit 56.
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[0036] Generally speaking, said integrated circuit 56
is capable of determining every movement of magnet 53,
which moves with shaft 52 in an integral manner. There-
fore, a rotation of selector 5 and, in particular, of shaft 52
causes integrated circuit 56 to generate an electronic sig-
nal, which will be a function of the change of position
undergone by magnet 53.

[0037] Inapreferred, though non-limitingembodiment,
said selector 5 is fixed to a printed circuit 6. Said printed
circuit 6 comprises electronic circuits adapted for the op-
eration at least of said selector 5. In a preferred embod-
iment, there is only one printed circuit 6 for all control
elements 4 comprised in control panel 3 according to the
present invention.

[0038] Generally speaking, said printed circuit 6 is
adapted to be electrically connected to a control unit 22
of household appliance 2.

[0039] Preferably, said integrated circuit 56 is electri-
cally connected to said printed circuit 6; preferably, said
integrated circuit 56 is fixed, through welding, to printed
circuit 6. Above integrated circuit 56 there is placed the
mechanical part of selector 5, which is mechanically fixed
to printed circuit 6.

[0040] Inapreferred, though non-limitingembodiment,
said covering element 51, said shaft 52 and said body
55 are made of plastic materials. In this way, the manu-
facturing costs of selector 5 are significantly reduced.
[0041] In a preferred embodiment of selector 5, selec-
tor 5 comprises an elastic element 54.

[0042] Said elastic element 54, for example a spring,
is adapted to permit variations of position of shaft 52
along said axis "K". The variation of position along the
axis "K" of shaft 52 will lead to a variation also of the
position of magnet 53, as well, since said magnet 53 is
fixed to said shaft 52.

[0043] Preferably, said elastic element 54, positioned
in body 55, exerts a pushing force upon shaft 52, which
is held by covering element 51, which, in turn, is fixed to
body 55. Therefore, said shaft 52, by moving along said
longitudinal axis "K", can move close to or and away from
said body 55 and/or said covering element 51. In this
way, magnet 53 will be able to change its distance relative
to said integrated circuit 56. Therefore, integrated circuit
56 will detect a variation of the magnetic field and, in
particular, a variation of the intensity of the magnetic field.
[0044] Generally speaking, said integrated circuit 56
is capable of determining both variations of the position
of the field lines, caused by the rotation of magnet 53
associated with shaft 52, and variations of the intensity
of the field, for example caused by the movement of shaft
52 along said axis "K".

[0045] Inthisembodiment, selector 5 is capable of per-
mitting the selection of a specific function both following
the rotation of shaft 52 and following a movement along
the axis "K", hence also fulfilling the function of a switch.
[0046] In this embodiment, the function of the key is
comprised in the features of selector 5. In this specific
embodiment, selector 5 fulfills both its classic function of
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selector and that of a key associated with a pushbutton.
Therefore, this solution allows you to increase the func-
tions of control elements 4 comprised in control panel 3
according to the present invention.

[0047] Preferably, control panel 3 and/or household
appliance 2 comprise a processing unit65. Said process-
ing unit 65 is adapted to determine the axial position and
the absolute angular position of magnet 53, based on the
data obtained from integrated circuit 56.

[0048] In a first embodiment, said processing unit 65
can be an independent integrated circuit, which is elec-
trically connected to printed circuit 6, to which said se-
lector 5 is also connected. In an equivalent embodiment,
said processing unit 65 is integrated in said integrated
circuit 56 of selector 5. This embodiment involves an in-
tegrated circuit 56 having greater calculation and
processing abilities.

[0049] In yet another embodiment, said processing
unit 65 is comprised in control unit 22 of household ap-
pliance 2.

[0050] According to a preferred embodiment, said
processing unit 65 is comprised in control panel 3 and
processing unit 65 can be electrically connected to said
control unit 22 of household appliance 2.

[0051] Inapreferred, though non-limitingembodiment,
said shaft 52 comprises, at its end where there are said
abutment elements 522, a housing. Said housing is cen-
tered relative to said axis "K", along which and/or around
which said shaft 52 moves. In a preferred embodiment,
said magnet 53 is positioned in said housing obtained in
shaft 52. In this way, magnet 53 is perfectly centered
relative to any movement of shaft 52.

[0052] Selector 5, comprised in control panel 3 accord-
ing to the invention, is free from contactless sliding elec-
trical contacts, as there are no sliding electrical contacts
and/or electrical contacts that are in contact with one an-
other. Indeed, selector 5 used the magnetic field varia-
tions generated by magnet 53 in order to determine the
movements of shaft 52.

[0053] Control panel 3is especially adapted to be com-
prised in a household appliance 2. Said household ap-
pliance 2 comprises, in turn: an outer casing 21; a control
unit 22; and a control panel 3 according to the invention.
[0054] Said household appliance 2 preferably is a
washing machine, a dishwasher, an oven, a drier, a hob,
a hood, or a boiler.

[0055] Generally speaking, said household appliance
2 can comprise actuators 23 and/or sensors 24.

[0056] Said actuators 23 are, for example, motors,
pumps, etc., all adapted to permit the execution of typical
functions of household appliance 2. Said actuators 23
will not be described any further, as they are already
known to a person skilled in the art.

[0057] Said sensors 24 are, for example, temperature,
pressure, humidity sensors, etc., adapted to control op-
erating parameters of household appliance 2. Said sen-
sors 24 will not be described any further, as they are
already known to a person skilled in the art.
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[0058] Figure 1A shows panel 3 in an axonometric
view. Said control panel 3 substantially is an instrument
board where you can find different control elements 4,
such as for example a selector and a plurality of keys 45.
[0059] The embodiment shown herein reveals, in par-
ticular and by mere way of non-limiting example, an in-
strument board of a washing machine.

[0060] The figure shows an explanatory embodiment
of the conformation of board 3. Indeed, the shape of sup-
port structure 31 will be determined by the shape of
household appliance 2 with which panel 3 can be asso-
ciated.

[0061] Infigure 1A you can see arrows, which indicate
the possible movements of knob 50 connected to shaft
52 of selector 5.

[0062] This figure shows how this embodiment com-
prises both a pushbutton switch function and a rotary
selection function.

[0063] Figure 1A substantially shows panel 3, which
can act as a user interface.

[0064] Figure 1B shows panel 3 of figure 1A in an ex-
ploded view; wherein you can see control panel 3 in an
exploded view. The figure reveals knob 50, support struc-
ture 31 and printed circuit 6 with which selector 5 is as-
sociated, in particular through welding, in order to permit
the electronic connection.

[0065] Figure 1B shows part of housing 32 where said
control elements 4 are positioned, in particular you can
see housing 32 where selector 5 is placed when it is
associated with control panel 3.

[0066] Figure2A shows selector5in an exploded view-
Figure 2A reveals the following parts of selector 5: cov-
ering element 51, shaft 52 comprising abutment ele-
ments 522, a magnet 53, preferably a permanent mag-
net, an elastic element 54, and a body 55. In particular,
said elastic element 54, for example a helical spring, is
adapted to be compressed.

[0067] Furthermore, you can see how body 55 com-
prises a mechanism 552. Said abutment elements 522
and said mechanism 552, when coupled to one another,
create a rotation perceiving system for the user. The fig-
ure further shows printed circuit 6 or PCB to which inte-
grated circuit 56 is connected. Said integrated circuit 56
is adapted to detect the position of magnet 53, in partic-
ular both the angular position and the axial distance,
along said axis "K" .

[0068] Figure 2B shows a sectional view of selector 5,
where you can see the interaction between abutment el-
ements 522 and mechanism 552, so as to create the
rotation perceiving system. The figure clearly reveals that
shaft 52 is capable of rotating relative to body 55 in both
rotation direction.

[0069] Figure 2B also shows how shaft 52 projects be-
yond covering element 51. The projecting part of shaft
52 is adapted to be coupled to knob 50.

[0070] Body 55 further comprises retaining elements,
adapted to be mechanically fixed to a support, such as
for example printed circuit 6.
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[0071] Figure 2B further shows the arrangement of in-
tegrated circuit 56 relative to magnet 53. Said magnet 53
is fixed to said shaft 52 and moves with it in an integral
manner. In the explanatory embodiment shown, said
magnet53is positioned in a housing obtained in shaft 52.
[0072] The shape of selector 5 requires spring 54 to
allow shaft 52 to move along the axis "K", as indicated
by the arrows. Therefore, magnet 53 can change its dis-
tance from integrated circuit 56.

[0073] Figure 3 shows a household appliance compris-
ing a control panel 3 according to the present invention.
The embodiment shown reveals a dishwasher compris-
ing a control panel 3 according to the invention.

[0074] The position of control panel 3 relative to house-
hold appliance 2 depends on the conformation of house-
hold appliance 2 itself.

[0075] Figure 4 schematically shows the electric inter-
connection between control panel 3 and household ap-
pliance 2.

[0076] Thisfigurereveals how control unit 22 of house-
hold appliance 2, besides monitoring said sensors 24
and controlling actuators 23, is capable of communicat-
ing with said control panel 3. In this figure, you can see
how processing unit 65, adapted to process the data gen-
erated by control elements 4 of control panel 3, can be
comprised in control panel 3 itself and/or in said control
unit 22.

[0077] The figure further reveals how the number of
sensors and actuators can change based on the features
of household appliance 2.

[0078] Control panel 3 according to the invention has
a longer useful life, thanks to the fact that it comprises
an electromagnetic selector 5 with the features described
above. Indeed, selector 5 is free from sliding contacts,
as sliding contacts are more likely to be subjected to faults
due to wear.

[0079] Panel 3 according to the invention increases
the functions that can be implemented by a household
appliance 2, with the same number of control elements
4. Indeed, selector 5 allows you to implement both the
rotation function and the pushbutton function. Further-
more, selector 5 allows you to increase the number of
positions in its rotation, thus increasing the number of
different functions that can be selected. Thanks to selec-
tor 5 according to the invention, there are no more elec-
tronic/mechanical limitations to the creation of the differ-
ent positions of the selector, as the electronic function-
ality can be implemented tanks to a customizable com-
puter program, without the mechanical restrictions
present in the solution of the prior art.

[0080] This solution adds, next to a rotary selection
function of the electromagnetic type, a pushbutton func-
tion, which is also electromagnetic. Selector 5, thanks to
the presence of integrated circuit 56, allows you to detect
both the angular and the longitudinal absolute position
of magnet 53 associated with shaft 52.

[0081] Therefore, selector 5 according to the invention
also acts an an encoder, since it has a very high resolu-
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tion.
/EB
NUMERICAL REFERENCES

Household appliance 2
Outer casing 21
Control unit 22
Actuators 23
Sensors 24
Control panel 3
Support structure 31
First surface 31F
Second surface 31B
Housings 32
Control elements 4
Key 45
Selector 5
Knob 50
Covering element 51
Shaft 52
Abutment elements 522
Magnet 53
Elastic element 54
Body 55
Mechanism 552
Integrated circuit 56
Printed circuit 6
Processing unit 65
Axis "K"

Claims

1. Control panel (3) for household appliances (2) com-
prising:

- a support structure (31), adapted to be fixed to
an outer casing (21) of a household appliance
(2);

- control elements (4), adapted to at least partly
permit the control of the household appliance
(2) with which the control panel (3) can be as-
sociated;

said control elements (4) comprising:

- atleast one selector (5) associated with a knob
(50);
- at least one key (45);

said support structure (31) comprises a first surface
(31F), adapted to be visible by a user;

said control elements (4) being positioned in suitable
housings (32) obtained in said support structure (31);
atleast one of said control elements (4) being at least
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partly projecting from said first surface (31F);
said at least one selector (5) being of electromag-
netic type and comprising, in turn:

- a magnet (53);
- anintegrated circuit (56), adapted to detectand
determine the variations of a magnetic field.

Panel according to claim 1, wherein said support
structure (31) comprises, in addition to said first sur-
face (31F), a second surface (31B), to which the
mechanism and the electric/electronic circuits of the
control elements (4) are fixed.

Control panel according to claim 1, wherein, in ad-
dition to said magnet (53) and said integrated circuit
(56), said selector (5) comprises:

- at least one covering element (51),

- a shaft (52), which, at one end, is connected
to the knob (50) and, at the opposite end, com-
prises abutment elements (522) ;

- a body (55) comprising a mechanism (552),
adapted to interact with said abutment elements
(522), thus allowing the user to perceive the ro-
tation caused to the selector (5) ;

said covering element being arranged on said body
(55); said magnet (53) is a permanent magnet and
is fixed to said shaft (52) so as to move with itin an
integral manner.

Panel according to any of the previous claims,
wherein said selector (5) is fixed to a printed circuit
(6);

said printed circuit (6) being electrically connectable
to a control unit (22) of the household appliance (2).

Panelaccordingto claim 3 or 4, wherein said selector
(5) is comprising an elastic element (54), adapted to
enable position changes, along an axis (K), of the
shaft (52) to which the magnet (53) is fixed.

Panel according to any of the previous claims,
wherein there is provided a processing unit (65),
adapted to determine the axial position and the ab-
solute angular position of the magnet (53), based on
the data obtained from the integrated circuit (56);

said processing unit (65) is electrically connectable
to said control unit (22) of the household appliance

).

Panel according to any of the previous claims,
wherein said magnet (53) is positioned in a housing
obtained in said shaft (52).

Panel according to any of the previous claims,
wherein said selector (5) is free from sliding electrical
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10.

1.

contacts.

Panel according to claim 2, wherein said covering
element (51); said shaft (52) and said body (55) are
made of plastic materials.

Household appliance (2) comprising:

- an outer casing (21);
- a control unit (22); and
- a control panel (3);

said household appliance being characterized in
that the control panel (3) is a control panel according
to any of the previous claims.

Household appliance according to claim 10, wherein
it is a washing machine, a dishwasher, an oven, a
drier, a hob, a hood, or a boiler.
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