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Description

Switching element for a control device

The present invention relates to a switching element for a con-
trol device, in particular of a domestic appliance. Further, the
present invention relates to a control device, in particular for
a domestic appliance. Moreover, the present invention relates to

a domestic appliance including at least one control device.

A control device, in particular of a domestic appliance, re-
quires one or more switching elements in order to control the
domestic appliance. Usually, an on-off switch or push button is
provided for activating and deactivating a component or an oper-
ation mode, while a knob control or slide control is provided

for adjusting an operation parameter.

EP 1 995 753 Al discloses a switching element for a control de-
vice of a domestic appliance. The switching element comprises a
central push button and a peripheral disc or control ring. An
operation parameter of the domestic appliance may be adjusted by
rotating the peripheral disc or control ring around its rota-
tional symmetry axis. The operation parameter of the domestic

appliance may be switched by pressing the central push button.

However, the switching element according to EP 1 995 753 Al al-
lows the user to communicate with the control device only by two
steps. In a first step, the user moves by rotating the periph-
eral disc between settings proposed as a fixed catalogue by the
control device. In a second step, the user selects and sets one
or more of said settings by pushing the push button. It is dif-
ficult for a novel user to communicate with the control device

in further enhanced ways.
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It is an object of the present invention to provide a switching
element for a control device, which overcomes the problems men-

tioned above.

The object is achieved by the switching element for a control

device according to claim 1.

According to the present invention a switching element for a
control device, in particular of a domestic appliance, is pro-
vided, wherein

- the switching element comprises a rotatable and shiftable

rim element,

- said rim element is rotatable around and shiftable along the

same axis,

- the switching element comprises a stator element,

- the rim element is rotatably and shiftably coupled to the
stator element,

- the switching element comprises a micro switch including a
stationary part and a movable part,

- the stationary part of the micro switch is coupled to the

stator element,

- the movable part of the micro switch is rotatable around and

shiftable along the same axis and coupled to the rim ele-
ment,

- the micro switch includes an encoder for indicating a rota-
tion left or right and a shifting of the movable part of
said micro switch, and

- the switching element comprises at least one sensor antenna

forming a part of a capacitive touch sensor.

The switching element according to the present invention com-
prises a rotatable push button including the touch sensor. The
sensor antenna i1s one part of said touch sensor. The sensor an-—

tenna detects the hand of a user, if said hand is close to the
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rotatable push button or is already grabbing it. The sensor an-
tenna issues an electric or electronic signal, which can be de-
livered to the control device in order to communicate in advance
to the control device that the user is going to interact with
the switching element. The user may select or set a parameter of
the control device via the rotatable push button. In this way,
an alert mode of the control device may be triggered in advance
before any parameter 1is selected or set by the user via the ro-

tatable push button.

For example, the sensor antenna is formed as a ring segment. The

sensor antenna is at least partially made of metal.

Preferably, the stator element includes a peripheral groove for

receiving the sensor antenna.

Further, the rim element may include a seat element for receiv-
ing at least partially the movable part of the micro switch, so
that relative rotation and shift between the seat element and

said movable part is avoided.

In particular, the movable part of the micro switch is a shaft
rotatable around and shiftable along a longitudinal axis of said

shaft.

Preferably, the stator element includes a stator protrusion ex-
tending rearwards, wherein preferably said stator protrusion is

ashlar—-formed.

Moreover, the stator element may include a cut-out formed in the
stator protrusion of said stator element, wherein preferably
electrical leads of or from the micro switch penetrate said cut-

out.
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According to a preferred embodiment of the present invention the
switching element comprises a cover element encasing partially
the rim element, wherein preferably the cover element encases a
front side and a circumferential side of said rim element. The
cover element defines the design of the switching element. Thus,
different designs for the switching element are possible by

providing the corresponding cover elements.

In particular, the cover element includes at least one nut,
while the rim element includes at least one tongue corresponding
with said nut, so that a torque proof connection is formed be-

tween the cover element and the rim element.

For example, the cover element is at least partially made of
metal. The metal cover element may form a part of the capacitive

touch sensor.

Preferably, the rim element includes at least one first latch
element, while the stator element includes at least one second
latch element corresponding with said first latch element, so
that the rim element is rotatably and shiftably coupled to the

stator element.

Further, the present invention relates to a control device, in
particular for a domestic appliance, wherein the control device

includes at least one switching element mentioned above.

Preferably, the control device comprises at least one panel for

receiving at least one switching element.

Further, the panel may include at least one cut-out for receiv-
ing the switching element, wherein preferably said cut-out re-
ceives the stator protrusion of the stator element. In particu-

lar, the cut-out and the stator protrusion have the same or a
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similar cross—section, wherein the cross—-section of the cut-out
is marginally bigger than the cross-section of the stator pro-

trusion.

At last, the present invention relates to a domestic appliance
including at least one control device, wherein the domestic ap-
pliance includes at least one switching element and/or at least

one control device mentioned above.

Novel and inventive features of the present invention are set

forth in the appended claims.

The present invention will be described in further detail with

reference to the drawing, in which

FIG 1 illustrates a schematic exploded perspective rear view of
a switching element according to a preferred embodiment

of the present invention,

FIG 2 illustrates a schematic exploded perspective front view
0of the switching element according to the preferred em-

bodiment of the present invention,

FIG 3 illustrates a schematic sectional side view of the
switching element according to the preferred embodiment

of the present invention,

FIG 4 illustrates a schematic detailed sectional view of a pe-
ripheral portion of the switching element according to

the preferred embodiment of the present invention,

FIG 5 illustrates a schematic perspective rear view of a panel
with the switching element according to the preferred em-

bodiment of the present invention,
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FIG 6 illustrates a schematic sectional side view of the panel
with the switching element according to the preferred em-

bodiment of the present invention, and

FIG 7 illustrates a schematic detailed perspective rear view of
the panel with the switching element according to the

preferred embodiment of the present invention.

FIG 1 illustrates a schematic exploded perspective rear view of
the switching element 10 according to a preferred embodiment of
the present invention. The switching element 10 is provided for
a control device, in particular for a control device of a domes-—

tic appliance.

The switching element 10 comprises a cover element 12, a rim el-
ement 14, a micro switch 16, a sensor antenna 18 and a stator
element 20. The cover element 12, the rim element 14, the micro
switch 16 and the stator element 20 are substantially formed ro-
tation-symmetric. The cover element 12, the rim element 14, the
micro switch 16 and the stator element 20 are arranged in such a

way that their rotation-symmetry axes coincide.

The cover element 12 includes a circular disc and a cylinder
barrel. The circular disc is arranged at the front side, while
the cylinder barrel extends rearwards from said circular disc.
The terms “front” and “front side” relate to that side facing
the user. In contrast, the terms *rear”, *“rear side” and “be-
hind” relate to that side averted from the user. At least one
nut 38 is formed at the inner side of the cylinder barrel of the
cover element 12. The nut 38 extends parallel to the rotation-

symmetry axis of the cover element 12.
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In this example, the cover element 12 is formed as a single-

piece part and has the shape of a cap.

The cover element 12 receives the rim element 14. The inner di-
ameter of the cylinder barrel of the cover element 12 is margin-
ally bigger than the outer diameter of the rim element 14. The
circular disc of the cover element 12 is arranged in front of
the rim element 14, while the cylinder barrel of the cover ele-
ment 12 encloses an outer circumferential side of the rim ele-
ment 14. At least one tongue 40 is formed at the outer circum-—
ferential side of the rim element 14. The nut 38 of the cover
element 12 and the tongue 40 of the rim element 14 are comple-
mentary to each other. The nut 38 and the tongue 40 guarantee
that the cover element 12 and the rim element 14 are rotated
synchronously. Factually, the cover element 12 and the rim ele-

ment 14 form a rigid body.

The rim element 14 includes a first latch element 22 formed as
an annular protrusion. The first latch element 22 1is arranged in
the outer portion of the rim element 14 and extends rearwards
from said rim element 14. Further, the rim element 14 includes a
seat element 24. Said seat element 24 is formed cylinder barrel
and extends rearwards from the rim element 14. The seat element
24 is arranged in the outer portion of the rim element 14. A re-
cess enclosed by the seat element 24 has a special non-rotation-

symmetric shape.

The stator element 20 is arranged behind the rim element 24. The
micro switch 16 is arranged between the rim element 24 and the
stator element 20. The stator element 20 includes a peripheral
groove 32 formed at the circumferential side of said stator ele-
ment 20. The peripheral groove 32 receives the sensor antenna
18. The sensor antenna 18 is formed as a ring segment. A stator

protrusion 26 is formed at the inner side of the stator element
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20. In this example, the stator protrusion 26 is ashlar-formed.
Further, a first cut-out 28 is formed within said stator protru-
sion 26 of the stator element 20. In this example, the first

cut-out 28 1s rectangular.

The micro switch 16 includes a switch protrusion 44. The switch
protrusion 44 is arranged at the rear side of said micro switch
16. The switch protrusion 44 of the micro switch 16 is received
by the first cut-out 28 formed within the stator protrusion 26
of the stator element 20. The switch protrusion 44 of the micro
switch 16 has substantially the same shape as the first cut-out
28 in the stator protrusion 26 of the stator element 20. The
switch protrusion 44 of the micro switch 16 is marginally
smaller than the first cut-out 28 in the stator protrusion 26 of

the stator element 20.

Further, the micro switch 16 includes electric leads 46. Said
electric leads 46 extend from the micro switch 16 to the control
device and/or to the interior of the domestic appliance. The
electric leads 46 penetrate the first cut-out 28 in the stator

protrusion 26 of the stator element 20.

FIG 2 illustrates a schematic exploded perspective front view of
the switching element 10 according to the preferred embodiment

of the present invention.

The cover element 12 receives the rim element 14. The peripheral
groove 32 of the stator element 20 receives the sensor antenna
18. The micro switch 16 is arranged between the rim element 24

and the stator element 20.

The micro switch 16 includes a shaft 30 arranged at the front
side of said micro switch 16. The longitudinal axis of the shaft

30 extends along the common its rotation-symmetry axis of the
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rim element 14 and micro switch 16. The shaft 30 is rotatable
around its longitudinal axis. Additionally, the shaft 30 is
shiftable along its longitudinal axis. The shaft 30 is received
by the seat element 24 of the rim element 14. Thus, the shaft 30
is rotatable and shiftable by rotating and pushing, respec-—
tively, the cover element 12 and rim element 14. The recess en-—
closed by the seat element 24 of the rim element 14 and the
shaft 30 of the micro switch 16 have the same or a similar
cross—section, wherein the cross—-section of said recess is mar-—
ginally bigger than the cross-section of the shaft 30. The re-
cess and the shaft 30 have such shapes that relative rotation

and motion between the recess and the shaft 30 is avoided.

In this example, the recess of the seat element 24 as well as
the shaft 30 has a semi-circular cross-section. Said semi-circu-
lar cross—-sections of the recess of the seat element 24 and of
the shaft 30 allow a lock against rotation of the rim element 14
relative to the shaft 16. In general, the cross-sections of the
recess of the seat element 24 and of the shaft 30 are asymmetric
with respect to the rotation around the longitudinal axis of the

shaft 30.

The shaft 30 and the switch protrusion 44 are arranged at oppo-
site sides of the micro switch 16. The shaft 30 is arranged at
the front side of the micro switch 16, while the switch protru-

sion 44 is arranged at the rear side of said micro switch 16.

The electric leads 46 of the micro switch 16 penetrate the first

cut-out 28 in the stator protrusion 26 of the stator element 20.

The stator element 20 includes a second latch element 34. The
second latch element 34 of the stator element 20 engages with
the first latch element 22 of the rim element 14, so that the

rim element 14 is rotatable relative to the stator element 20
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around their common rotation-symmetry axis. The first latch ele-
ment 22 and the second latch element 34 provide the mechanical

connection between the rim element 14 and the stator element 20.

FIG 3 illustrates a schematic sectional side view of the switch-
ing element 10 according to the preferred embodiment of the pre-

sent invention.

The rim element 14 is received by the cover element 12, so that
the cover element 12 and the rim element 14 form the rigid body.
Further, the rim element 14 is rotatable at the stator element
20 via the first latch element 22 and the second latch element
34. The micro switch 16 is arranged between the rim element 24
and the stator element 20. The shaft 30 of the micro switch 16
is received by the seat element 24 of the rim element 14. The
sensor antenna 18 1is received by the peripheral groove 32 of the
stator element 20. The sensor antenna 18 forms a part of a ca-

pacitive touch sensor.

The shaft 30 of the micro switch 16 is arranged at the front
side of said micro switch 16, while the switch protrusion 44 is
arranged at the rear side of said micro switch 16. The shaft 30
is rotatable around its longitudinal axis relative to the micro
switch 16. Further, the shaft 30 is shiftable along its longitu-
dinal axis relative to the micro switch 16. The electric leads
46 of the micro switch 16 penetrate the first cut-out 28 in the

stator protrusion 26 of the stator element 20.

FIG 4 illustrates a schematic detailed sectional view of a pe-

ripheral portion of the switching element 10 according to the

preferred embodiment of the present invention.

10
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The sensor antenna 18 is received by the peripheral groove 32 of
the stator element 20. The first latch element 22 of the rim el-
ement 14 engages with the second latch element 34 of the stator
element 20, so that the rim element 14 and the cover element 12
are rotatable relative to the stator element 20 around their

common rotation-symmetry axis.

FIG 5 illustrates a schematic perspective rear view of a panel
36 with the switching element 10 according to the preferred em-
bodiment of the present invention. The panel 36 is a part of the

control device.

The panel 36 includes a second cut-out 42 for receiving the
switching element 10. In this example, the second cut-out 42 is
marginally bigger than the cross-section of the stator protru-
sion 26 of the stator element 20. The stator protrusion 26 of
the stator element 20 penetrates the second cut-out 42 of the
panel 36. The stator element 20 is a stationary part of the con-

trol device.

FIG 6 illustrates a schematic sectional side view of the panel
36 with the switching element 10 according to the preferred em-

bodiment of the present invention.

The cover element 12 substantially covers the whole switching
element. The protrusion 26 of the stator element 20 penetrates
the second cut-out 42 of the panel 36. The stator element 20 is
arranged stationary at the panel 36. The rim element 14 is ro-
tatable at the stator element 20 via the first latch element 22
and the second latch element 34. The micro switch 16 is arranged
between the rim element 24 and the stator element 20. The shaft
30 of the micro switch 16 is received by the seat element 24 of
the rim element 14. The shaft 30 of the micro switch 16 is ro-

tatable by rotating the rim element 24 and the cover element 12.

11
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Moreover, the shaft 30 of the micro switch 16 is shiftable by
pushing the rim element 24 and the cover element 12. The sensor
antenna 18 1is received by the peripheral groove 32 of the stator
element 20. The first cut-out 28 in the protrusion 26 allows
that the electrical leads 46 of or from the micro switch 30 pass
through said first cut-out 28 into the interior of the control

device or domestic appliance.

The switch protrusion 44 is arranged at the rear side of the mi-
cro switch 16, while the shaft 30 of the micro switch 16 is ar-
ranged at the front side of said micro switch 16. The shaft 30
is rotatable around its longitudinal axis relative to the micro
switch 16. Moreover, the shaft 30 is shiftable along its longi-
tudinal axis relative to the micro switch 16. Furthermore, the
electric leads 46 of the micro switch 16 penetrate the first

cut-out 28 in the stator protrusion 26 of the stator element 20.

FIG 7 illustrates a schematic detailed perspective rear view of
the panel 36 with the switching element 10 according to the pre-

ferred embodiment of the present invention.

The stator protrusion 26 of the stator element 20 penetrates the
second cut-out 42 of the panel 36. The stator element 20 with
the stator protrusion 26 and the body of micro switch 16 form
the stationary part of the control device, wherein the cover el-
ement 12, the rim element 14, the sensor antenna 18 and the
shaft 30 of the micro switch 16 form the movable part of the

control device.

The micro switch 16 allows two different functions. The shaft 30
of the micro switch 16 may be shifted along its longitudinal
axis by pushing the rim element 14 and may be rotated around its
longitudinal axis by rotating said rim element 14. The micro

switch 16 includes an encoder for indicating turning left or

12
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right of the rim element 14 and axial pushing of said rim ele-

ment 14.

The switch protrusion 44 of the micro switch 16 is arranged at
the rear side of said micro switch 16 and received by the first
cut-out 28 in the stator protrusion 26 of the stator element 20.
The electric leads 46 of the micro switch 16 penetrate the
switch protrusion 44 of said micro switch 16 and the first cut-

out 28 in the stator protrusion 26 of the stator element 20.

The switching element according to the present invention com-
prises beside the rotatable and shiftable push button addition-
ally the sensor antenna 18. The sensor antenna 18 forms a part
of the capacitive touch sensor. The sensor antenna 18 detects
the hand of the user, if said hand is close to the rotatable
push button or is already grabbing it. The sensor antenna 18 is-
sues an electric or electronic signal, which can be delivered to
the control device in order to communicate in advance to the
control device that the user is going to interact with the
switching element 10. The user may select or set a parameter of
the control device via the rotatable push button. In this way,
an alert mode of the control device may be triggered in advance
before any parameter is selected or set by the user via the ro-

tatable push button.

The switching element of the present invention is provided for
the control device of an arbitrary electric domestic appliance.
The switching element is suitable for stationary and mobile do-
mestic appliances. For example, the inventive switching element
is provided for a washing machine, a cooking oven, a coffee ma-
chine and any other domestic appliance within and without of the

kitchen.

13
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Although an illustrative embodiment of the present invention has
been described herein with reference to the accompanying draw-—
ings, it is to be understood that the present invention is not
limited to that precise embodiment, and that various other
changes and modifications may be affected therein by one skilled
in the art without departing from the scope or spirit of the in-
vention. All such changes and modifications are intended to be
included within the scope of the invention as defined by the ap-

pended claims.

14
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List of reference numerals

10 switching element

12 cover element

14 rim element
16 micro switch
18 sensor antenna

20 stator element

22 first latch element
24 seat element

26 stator protrusion
28 first cut-out

30 shaft

32 peripheral groove
34 second latch element
36 panel

38 nut

40 tongue

42 second cut-out

44 switch protrusion

46 electric lead

15
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Claims

1. A switching element (10) for a control device, in particular

of a domestic appliance, wherein

the switching element (10) comprises a rotatable and
shiftable rim element (14),

said rim element (14) is rotatable around and shiftable
along the same axis,

the switching element (10) comprises a stator element
(20),

the rim element (14) is rotatably and shiftably coupled
to the stator element (20),

the switching element (10) comprises a micro switch
(16) including a stationary part and a movable part
(30),

the stationary part of the micro switch (16) is coupled
to the stator element (20),

the movable part (30) of the micro switch (16) is ro-
tatable around and shiftable along the same axis and
coupled to the rim element (14),

the micro switch (16) includes an encoder for indicat-
ing a rotation left or right and a shifting of the mov-
able part (30) of said micro switch (16), and

the switching element (10) comprises at least one sen-—
sor antenna (18) forming a part of a capacitive touch

Sensor.

2. The switching element according to claim 1,

characterised in that

the sensor antenna (18) is formed as a ring segment.

3. The switching element according to claim 1 or 2,

characterised in that

16
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the stator element (20) includes a peripheral groove for re-

ceiving the sensor antenna (18).

The switching element according to any one of the preceding
claims,

characterised in that

the rim element (14) includes a seat element (24) for re-
ceiving at least partially the movable part (30) of the mi-
cro switch (16), so that relative rotation and shift between

the seat element (24) and said movable part (30) is avoided.

The switching element according to any one of the preceding
claims,

characterised in that

the movable part (30) of the micro switch (16) is a shaft
(30) rotatable around and shiftable along a longitudinal
axis of said shaft (30).

The switching element according to any one of the preceding
claims,

characterised in that

the stator element (20) includes a stator protrusion (26)
extending rearwards, wherein preferably said stator protru-

sion (26) is ashlar—-formed.

The switching element according to claim 6,

characterised in that

the stator element (20) includes a cut-out (28) formed in
the stator protrusion (26) of said stator element (20),
wherein preferably electrical leads (46) of or from the mi-

cro switch (16) penetrate said cut-out (28).

The switching element according to any one of the preceding

claims,

17
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10.

11.

12.

13.

characterised in that

the switching element (10) comprises a cover element (12)
encasing partially the rim element (14), wherein preferably
the cover element (12) encases a front side and a circumfer-

ential side of said rim element (14).

The switching element according to claim 8§,

characterised in that

the cover element (12) includes at least one nut (38), while
the rim element (14) includes at least one tongue (40) cor-
responding with said nut (38), so that a torque proof con-
nection is formed between the cover element (12) and the rim

element (14).

The switching element according to claim 8 or 9,
characterised in that

the cover element (12) is at least partially made of metal.

The switching element according to any one of the preceding
claims,

characterised in that

the rim element (14) includes at least one first latch ele-
ment (22), while the stator element includes at least one
second latch element (34) corresponding with said first
latch element (22), so that the rim element (14) is rotata-

bly and shiftably coupled to the stator element (20).

A control device, in particular for a domestic appliance,
characterised in that
the control device includes at least one switching element

(10) according to any one of the claims 1 to 11.

The control device according to claim 12,

characterised in that

18
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14.

15.

the control device comprises at least one panel (36) for re-

ceiving at least one switching element (10).

The control device according to claim 12 or 13,
characterised in that

the panel (36) includes at least one cut-out (42) for re-
ceiving the switching element (10), wherein preferably said
cut-out (42) receives the stator protrusion (26) of the sta-

tor element (20).

A domestic appliance including at least one control device,
characterised in that

the domestic appliance includes at least one switching ele-
ment (10) according to any one of the claims 1 to 11 and/or
at least one control device according to any one of the

claims 12 to 14.
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