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Control knob and method for controlling a household appliance

The present invention relates to a control knob for controlling a household appliance, to a
control knob system, to a household system and to a method for controlling a household

appliance with a control knob.

Control knobs are widely used to adjust parameters such as temperature, energy supply,

program or the like of a household appliance.

As an example, the document WO 2012/118455 A2 shows a control knob for controlling
energy supplied to a cooking device. Said control knob can be moved from the cooking
device to a more convenient position, for example on a cooking pot. However, the control
knob can be used only to control a single cooking device. Further, US 2019/0320058 A1
discloses a remote control of a grill using a smartphone. This solution requires an
adequate interface on the smartphone. In US 2016/0063837 A1, a fixed control knob can

be pushed into the household appliance and rotated to control the household appliance.

It IS one object of the present invention to an improved control knob for controlling a
household appliance. A further object is the provision of an improved method for

controlling a household appliance.

According to a first aspect, a control knob for controlling a household appliance is
provided. The control knob comprises:

a housing which Is configured to be rotatably and removably connected to the
household appliance;

a calibration unit for determining a reference orientation of the housing when the
housing Is newly connected to the household appliance;

an orientation sensor for determining a current orientation of the housing with respect
to the determined reference orientation; and

a wireless communication unit for wirelessly sending control information determined
from the current orientation of the housing to the household appliance, the control

Information being information for controlling the household appliance.
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The control knob (also referred to as "knob" in the following) can In particular be moved
from one household appliance to another. The control of the household appliance may
easlly be performed by rotating the control knob. Whenever it iIs connected to a new
household appliance, the knob may be newly calibrated to optimize the control of the
household appliance. In particular, due to the calibration by the calibration unit, it may not
be necessary to adjust a position and/or orientation of the control knob prior to performing

a control of the household appliance.

The household appliance or home appliance can for example be an electrical machine
which accomplishes household functions. Examples for such a household appliance
INclude dishwashers, cooking hobs, gas burners, ovens, refrigerators, washing machines,
microwaves, electric fans, freezers or the like. "Controlling" the household appliance in
particular refers to the selection of a parameter defining an operation of the household
appliance. Such parameters may include a washing or cooking program, a temperature,

an energy (gas or electricity) supply, a cycle duration or the like.

The control knob may comprise the housing, which can for example have a cylindrical
shape. The control knob and in particular its housing may be connected to the household
appliance. "Connected" for example means physically and/or communicatively connected.
In particular, the housing of the knob may be connected to the household appliance by
placing the housing on a surface of the household appliance, such that there Iis a contact
surface between the housing and the household appliance or the control knob may be
only communicatively connected and not physically connected to the household appliance
by placing the control knob on a surface distant apart from the household appliance. The

surface onto which the control knob Is placed is preferably horizontal.

The housing and/or the knob are removably connected to the household appliance. In
particular, the housing and/or the knob may not be fixed to the household appliance.
There may for example not be any connecting means (such as a screw, tape, glue or
clips) holding the housing to the household appliance. In particular, no recessed portion
for accommodating the knob i1s provided on the household appliance or the like. The knob
may thus easily be displaced, for example from one household appliance to another

household appliance or from the household appliance to a surface distant apart from the
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household appliance. In particular, the control knob can translationally be displaced along

any direction with respect to the household appliance.

In the context of the present application, "rotated” may mean that the orientation of the
housing Is changed, for example by a user using the knob to control the household

appliance.

The calibration unit may determine an orientation of the housing at the moment when it
has just been (newly) connected to the household appliance. This initial orientation may
be set as the reference orientation. In order to determine the reference orientation, the
calibration unit may use a compass, In particular a digital compass, and/or a gyroscope.
The determined reference orientation may be stored in a storage unit of the control knob.
In particular, a new reference orientation is determined by the calibration unit every time
that the knob is newly connected to a household device appliance. For example, the

reference orientation is not only determined prior to a first ever use of the knob.

The orientation sensor may be the same compass and/or gyroscope as used by the
calibration unit. The orientation sensor for example determines the (current) orientation of
the housing after the reference position was determined. In particular, the current
orientation that is determined by the orientation sensor is an orientation of the housing
when the knob (including the housing) has been rotated by a user as compared to the
reference orientation. In particular, the current orientation determined by the orientation
sensor I1s an orientation of the housing relative to its reference orientation. For example, If
the reference orientation is set to be 0°, the orientation sensor may determine current

orientations of the housing between 0° and 360°.

In some embodiments, the orientation sensor Is further configured to determine a rotation
direction of the housing and/or knob. In this case, the orientation sensor for example
determines current orientations of the housing between -360° and +360° (when the

reference orientation is 0°). This may allow a wider setting range with the knob.

The orientations determined by the orientation sensor can be discontinuous (discrete) or
continuous. The current orientations may correspond to different settings of the household

appliance. In particular, orientating the knob In a certain manner may correspond to
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selecting a parameter of the household appliance Iin the process of controlling the

household appliance.

The knob for example determines or derives a control information from the current
orientation of the housing detected by the orientation sensor. The control information may
also solely comprise a current orientation information of the housing. In particular, the
control information does not comprise a position information indicating a position of the
housing or the like. The control information may be an information indicating which
parameter of the household appliance to change and/or how to change it. For example,
the control iInformation may indicate that a gas supply to a gas hob as a household

appliance should be increased, reduced or completely stopped.

The wireless communication unit may send this control information to the household
appliance which can then in turn modify the controlled parameter in accordance with the
received control information. The transmission of the control information may be
performed through any wireless communication process, for example using Bluetooth,
Infrared, WIi-F1 or the like.

According to an embodiment, the control knob further comprises a display unit for
displaying and/or indicating the current orientation of the housing determined by the
orientation sensor. For example, the display unit further indicates different possible

settings of the household appliance which are selectable through rotation of the housing.

The display unit is for example a screen. |In particular, the display unit can indicate a

current orientation of the housing with respect to its reference position in order to facilitate
the orientation of the knob by a user. Indicating the current orientation of the housing may
INnclude showing marks for different possible setting selections and a marker for indicating

the current orientation with respect to the other marks.

Further, providing the knob with a display unit can be particularly advantageous when the
knob Is used to control different household appliances. In particular, the display unit may
display information relating to the specific household appliance to which it is connected,

thereby facilitating the use of the knob.
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According to a further embodiment, the wireless communication unit is configured to send
a turn off signal to the household appliance for turning off the household appliance when

the housing Is disconnected from the household appliance.

A disconnection of the knob from the household appliance may mean a physical
disconnection in which the knob Is removed from the household appliance and/or moved
away therefrom, and/or a communicative disconnection, for example when the control
knob Is turned off and/or actively disconnected from the household appliance. In

particular, the user may not have to switch off the household appliance as it is switched off
when the knob Is moved away, In particular disconnected. Thus, forgetting to turn off the

household appliance may be avoided.

Alternatively, the household appliance may also turn off autonomously when

communication to the control knob 1s lost.

According to a further embodiment, the control knob Is configured to be successively
connected to different household appliances and to successively control the connected
household appliance through rotation of the housing and through sending of a

corresponding control information.

In particular, the same knob can be used to control different household appliances one
after another along the lines described above and below. Conveniently, only a single knob
IS needed for controlling multiple household appliances, thereby for example reducing

overall costs of the appliances.

According to a further embodiment, the orientation sensor, the wireless communication
unit, the calibration unit and/or the display unit are provided within the housing. In
particular, the knob may be a one-piece knob which rotates as a whole, for example with
respect to the household appliance surface on which it is placed. For example, the knob Is
not a button comprising a fixed ring and a rotating portion rotating with respect to the fixed
rng. This is advantageous in that the knob has a clean and pleasant design and/or Is

easier to use.
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According to a further embodiment, the household appliance is a gas burner or a cooking

hob, In particular a gas hob.

According to a further embodiment, the control information is information for modifying an

amount of gas supplied to the gas burner or to a gas burner of the gas hob.

According to a further embodiment, the housing has a cylindrical shape and the current
orientation of the housing Is an indication for how much the housing has been rotated
around an axis of the cylinder with respect to the reference orientation. In particular, the
cylindrical housing may comprise two round parallel faces. One of these two faces for
example contacts a surface of the household appliance when the knob I1s connected

thereto.

According to a further embodiment, the housing is configured to be connected to the
household appliance by placing it on a surface of the household appliance. In particular,
the knob can control the household appliance by being placed on any surface of the
household appliance and/or on a designated area thereof. For example, when the

household appliance Is a gas hob, the designated area may be a top surface of the gas
hob.

According to a further embodiment, the control knob i1s waterproof. This may be realizable
If the knob 1s a one-piece knob which rotates as a whole, as described above. In
particular, the housing Iis waterproof. A waterproof control knob Is for example

advantageous In kitchen or bathroom environments in which water spillage i1s common.

According to a second aspect, a control knob system iIs provided, the control knob system
INncluding:

the control knob according to the first aspect or according to an embodiment thereof,
further comprising a battery unit for powering the control knob; and

a charging station for charging the battery unit through induction, wires and/or

charging pins.

The charging station may be used to charge the control knob. In particular, the control

knob Is placed on the charging station and/or charged by the charging station when it Is
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not used to control a household appliance, for example during nighttime. That way, the
control knob may always be sufficiently charged and ready to be used to control the
household appliance. In some embodiments, the control knob also includes a power
iIndication unit for indicating the amount of power left in the battery unit. The power

Indication unit may be a LED and/or may be part of the display unit.

The embodiments and features described with reference to the control knob of the first
aspect or according to an embodiment thereof apply mutatis mutandis to the control knob
system of the second aspect. According to a further aspect, the charging station may be

provided without and/or separately from the control knob.

According to a third aspect, a household system comprising a household appliance and
the control knob according to the first aspect or according to an embodiment thereof which

IS connectable to the household appliance is provided.

The embodiments and features described with reference to the control knob of the first
aspect or according to an embodiment thereof apply mutatis mutandis to the household

system of the third aspect.

According to a fourth aspect, a method for controlling a household appliance with a control
knob Is provided. The method comprises:

rotatably and removably connecting a housing of the control knob to the household
appliance;

determining a reference orientation of the housing when the housing is newly
connected to the household appliance;

determining a current orientation of the housing with respect to the determined
reference orientation;

wirelessly sending control information determined from the current orientation of the
housing to the household appliance, the control information being information for
controlling the household appliance; and

modifying settings of the household appliance based on the received control

iInformation.
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According to an embodiment, the control knob used in the method Is the control knob

according to the first aspect or according to an embodiment thereof.

The embodiments and features described with reference to the control knob of the first
aspect or according to an embodiment thereof apply mutatis mutandis to the method of
the fourth aspect.

Further possible implementations or alternative solutions of the invention also encompass
combinations — that are not explicitly mentioned herein — of features described above or
below with regard to the embodiments. The person skilled in the art may also add
iIndividual or isolated aspects and features to the most basic form of the invention.
Further embodiments, features and advantages of the present invention will become
apparent from the subsequent description and dependent claims, taken in conjunction
with the accompanying drawings, in which:

FI1g. 1 shows a perspective view of a household system;

Fig. 2 shows a perspective view of a control knob according to a first embodiment;

Fig. 3 shows a method for controlling a household appliance;

F1g. 4 shows an exploded view of a control knob according to a second embodiment;
Fi1g. 5 shows an example of a display on a display:;

Fi1g. 6 shows another example of a display on the display; and

Fi1g. 7 shows a perspective view of a control knob system.

In the Figures, like reference numerals designate like or functionally equivalent elements,

unless otherwise indicated.



5

10

15

20

25

30

35

WO 2021/122017 S PCT/EP2020/084388

Fi1g. 1 shows a perspective view of a household system 50 which comprises a household
appliance 30 and a control knob 1. The household appliance 30 Is a cooking device
Including an oven 33 and a cooking surface 31 with four burners 34. As shown in Fig. 1,

the control knob 1 can be placed on the surface 31 for controlling the household appliance
30.

Fi1g. 2 shows a perspective view of the control knob 1 which Is placed on the surface 31.
The control knob 1 Is formed of one cylindrical block formed by a cylindrical housing 2.
The cylindrical housing includes two round surfaces 7, 35, which oppose each other
parallelly. The knob 1 is movable as a whole: it can be displaced on the surface 31,
removed from the surface 31 and/or translationally be moved to another household
appliance. A calibration unit 3, an orientation sensor 4 and a communication unit 5 are
provided on the inside of the housing 2. Their functionalities will be described In detail In

view of Fig. 3 below.

The control knob 1 can be used to control the cooking device 30. Fig. 3 shows a method
for controlling a household appliance 30. In the method of Fig. 3, the control knob 1 of Fig.
1 and 2 is used. In detail, in a method step S1, the housing 2 (and hence the entire knob
1) 1s rotatably and removably connected to the cooking device 30. This corresponds to the

views of Fig. 1 and 2, in which the knob 1 is placed on the surface 31.

In the present example, the knob 1 controls the gas supply to the part of the cooking
device 30 to which it is closest, namely the upper right gas burner 34 of the cooking
device 30 (Fig. 1). By moving the knob 1 to a different area of the surface 21, the knob 1

can also control the gas supply to other gas burners 34.

The connection to the cooking device 30 is here a physical and communicative
connection. The physical connection is realized through a contact between a lower
surface /7 of the housing 2 and the surface 31, which oppose each other. There Is no
attachment between the knob 1 and the surface 31 so that the knob 1 can be easily
removed from the surface 31. The communicative connection is realized by the
communication unit 5 which wirelessly connects to the cooking device 30 and for example

specifies for which gas burner 34 the knob 1 iIs to be used.
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In a step S2 of Fig. 3, the calibration unit 3 determines a reference orientation O1 of the
housing 2 when it Is newly connected to the household appliance 30. To this end, the
calibration unit 3 uses the orientation sensor 4 which is realized as a digital compass to
sense the orientation O1 of the housing 2 when it is placed on the surface 31. The

reference orientation O1 is stored in a storage unit of the knob 1 (not shown).

In a step S3 of Fig. 3, the orientation sensor 4 senses a current orientation O2 of the
housing 2 after it is rotated as compared to its reference orientation O1. Namely, when a
user rotates the knob 1 in a rotation direction R around a rotation axis RA (see Fig. 2) In
order to modify a gas supply to the gas burner 34, its current orientation O2 changes. This
new orientation O2 is determined by the orientation sensor 4 and expressed with respect

to the reference orientation O1.

The knob 1 uses the determined orientation O2 to determine a control information CI

therefrom. The control information Cl is an information for controlling the burner 34, here

for modifying a gas supply thereto.

In a step S4, the communication unit 5 wirelessly sends the control information CI
determined from the determined orientation O2 of the housing 2 to the household

appliance 30. In detail, the control information ClI is sent to the cooking device 30 through
WI-FI.

In a step S5, the cooking device 30 modifies the settings of the burner 34 to which the
knob 1 is connected based on the received control information Cl by adjusting the gas

supply to the controlled gas burner 34.

Fig. 4 shows an exploded view of a control knob 1' according to another embodiment.
Although the structure of the control knob 1' slightly diverges from that of the control knob
1 of Fig. 2, their functionalities are mostly identical. In particular, the control knob 1' of Fig.
4 1s equally capable of controlling the household appliance 30 by performing the method
steps S1 — S5 of Fig. 3.

In the control knob 1', the housing 2 I1s formed of side portions 11, of a lower portion 10

and of a cap 8, which are put together and fixed together by assembly screws 9. The knob
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1" comprises an ignition unit 13 for turning the knob 1' on and off. Further, the knob 1'
INcludes a battery unit 12 for providing the electric components inside the housing 2 with
electric power. Beyond the previously described calibration unit 3, orientation sensor 4
and communication unit 5, the electric components of the knob 1' further include a display

unit © which comprises a display 15, LEDs 14 and a visualization ring 16.

The LEDs 14 are used to illuminate the visualization ring 16 when the ignition button 13 is
pushed and the knob 1'Is on. That way, the user can easily see whether the knob 1'is

turned on or off.

The display 15 indicates a current orientation O2 of the knob 1' as compared to the
reference position O1, thereby facilitating the selection of the correct gas amount to be
supplied to the burner 34. An example of a display on the display 15 i1s shown In Fig. 5.
The display 15 has a circular shape and displays marks 17 with their corresponding labels
"0-9". The mark 17 labelled "0" is selected for no gas supply to the gas burner 34, and
the marks 17 labelled "1" to "9" are selected for an increasingly high gas supply to the gas

burner.

The mark 17 with the label "0" corresponds to the reference orientation O1. The darkened
mark 17 (with the label "4" in Fig 5) corresponds to the current orientation O2 of the knob
1'. As the knob 1' is rotated, the mark 17 which is darkened changes accordingly. By
looking at the marks 17 on the display 15, the user can see which setting of the burner 34
he selected and modify the gas supply to the burner 34 by rotating the knob 1" in either

direction R accordingly.

Instead of controlling the burner 34 of Fig. 1, the control knob 1, 1' can also be used to
control the oven 33. In this case, the control knob 1, 1' can be used as described above.
When used with the oven 33, the display 15 may adjust to the controlled device 33 and
accordingly adapt its display. An example of such a modified display on the display 15 for

controlling the oven 33 is disclosed in Fig. 6.

Therein, the display 15 displays a "0" indicating the reference orientation O1 in which the

oven Is off and six icons 18 indicating various modes for the oven 33. A luminous dot 19
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5 indicates a current orientation O2 of the knob 1' and can be used to facilitate the selection

of the modes.

Fig. 7 shows a perspective view of a control knob system 40 comprising the previously

described knob 1, 1' and a battery unit 12 which gets charged by ignition by a charging

10  station 41 onto which the knob 1, 1' Is placed when it Is not used. The charging station 41

may be incorporated in the surface 31 of the household appliance.

Although the present invention has been described in accordance with preferred

embodiments, it Is obvious for the person skilled in the art that modifications are possible
15 In all embodiments. Instead of the cooking device 30, the household appliance controlled

by the knob 1, 1" can also be a single standing burner, a washing machine, a dishwasher

or the like.

In some further embodiments, the knob 1 comprises a selection unit (a button or touch
20  screen of the display unit 6) for selecting the household appliance to be controlled. That

way, the user can easily select which household appliance or which part thereof he wants

to control.

The reference orientation O1 does not necessarily correspond to the "0"-mark 17. Rather,

25 it can coincide with any "ON"-position of the gas burner 34.
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CLAIMS

1. A control knob (1, 1') for controlling a household appliance (30), comprising:

a housing (2) which 1s configured to be rotatably and removably connected to the
household appliance (30);

a calibration unit (3) for determining a reference orientation (O1) of the housing (2)
when the housing (2) Is newly connected to the household appliance (30);

an orientation sensor (4) for determining a current orientation (O2) of the housing (2)
with respect to the determined reference orientation (O1); and

a wireless communication unit (5) for wirelessly sending control information (CI)
determined from the current orientation (O2) of the housing (2) to the household appliance

(30), the control information (Cl) being information for controlling the household appliance
(30).

2. The control knob according to claim 1, which further comprises a display unit (6) for
displaying the current orientation (O2) of the housing (2) determined by the orientation

sensor (4).

3. The control knob according to claim 2, wherein the display unit (6) further indicates
different possible settings of the household appliance (30) which are selectable through

rotation of the housing (2).

4. The control knob according to any one of claims 1 to 3, wherein the wireless
communication unit (5) Is configured to send a turn off signal to the household appliance
(30) for turning off the household appliance (30) when the housing (2) I1s disconnected

from the household appliance (30).

5. The control knob according to any one of claims 1 to 4, which is configured to be
successively connected to different household appliances (30) and to successively control
the connected household appliance (30) through rotation of the housing (2) and through

sending of a corresponding control information (Cl).
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6. The control knob according to any one of claims 1 to 5, wherein the orientation sensor
(4), the wireless communication unit (5), the calibration unit (3) and/or the display unit (6)

are provided within the housing (2).

/. The control knob according to any one of claims 1 to 6, wherein the household

appliance (30) 1s a gas burner (34) or a cooking hob, In particular a gas hob.

8. The control knob according to claim 7, wherein the control information is information
for modifying an amount of gas supplied to the gas burner (34) or to a gas burner (34) of

the gas hob.

9. The control knob according to any one of claims 1 to 8, wherein the housing (2) has a
cylindrical shape and wherein the current orientation (O2) of the housing (2) is an
iIndication for how much the housing (2) has been rotated around an axis (RA) of the

cylinder with respect to the reference orientation (O1).

10. The control knob according to any one of claims 1 to 9, wherein the housing (2) Is
configured to be connected to the household appliance (30) by placing it on a surface (31)
of the household appliance (30) and/or on a surface distant apart from the household

appliance (30).

11. The control knob according to any one of claims 1 to 10, which is waterproof.

12. A control knob system (40) including:

the control knob (1, 1') according to any one of claims 1 to 11, further comprising a
pattery unit (12) for powering the control knob (1, 1'); and

a charging station (41) for charging the battery unit (12) through induction, wires

and/or charging pins.

13. A household system (50) comprising a household appliance (30) and the control knob
(1, 1) according to any one of claims 1 to 11 which Is connectable to the household

appliance (30).
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14. A method for controlling a household appliance (30) with a control knob (1, 1),
comprising:

rotatably and removably connecting (S1) a housing (2) of the control knob (1, 1') to
the household appliance (30);

determining (S2) a reference orientation (O1) of the housing (2) when the housing (2)
IS newly connected to the household appliance (30);

determining (S3) a current orientation (O2) of the housing (2) with respect to the
determined reference orientation (O1);

wirelessly sending (S4) control information (Cl) determined from the current
orientation (O2) of the housing (2) to the household appliance (30), the control information
(Cl) being information for controlling the household appliance (30); and

modifying (S5) settings of the household appliance (30) based on the received control

information (CI).

15. The method according to claim 14, wherein the control knob (1, 1') is a control knob

(1, 1') according to any one of claims 1 to 11.
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