EP 3 500 064 A1

(1 9) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 3 500 064 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
19.06.2019 Bulletin 2019/25

(21) Application number: 17207270.4

(22) Date of filing: 14.12.2017

(51) IntClL:
HO5B 6/06 (2006.07)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD TN

(71) Applicant: Vestel Elektronik Sanayi ve Ticaret A.S.

45030 Manisa (TR)

(72) Inventor: AK, Yusuf
45030 Manisa (TR)

(74) Representative: Thomas, Michael Andrew
Page White & Farrer
Bedford House
John Street
London WC1N 2BF (GB)

(54) COOKER AND COOKING VESSEL POSITION SENSING SYSTEM

(57)  There is provided a cooker (5) having a heating
element (10) mounted on a mechanical arrangement (90,
95, 115, 120) for moving the heating element (10). The
cooker (5) has a supporting structure (15) for supporting
a cooking vessel (20) above the heating element (10).
The cooker (5) is provided with a proximity sensing ar-
rangement (25, 30, 35, 40) for sensing the position of a
cooking vessel (20) placed onto the supporting structure
(15). The mechanical arrangement (90, 95, 115, 120) is

arranged to move the heating element (10) to a position
corresponding to the position of a cooking vessel (20)
placed onto the supporting structure (15) as sensed by
the proximity sensing arrangement (25, 30, 35, 40). A
cooking vessel proximity sensing system (25, 30, 35, 40,
110) is also provided, having a plurality of movable prox-
imity sensing elements (25, 30, 35, 40) and a controller
(110).
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Description
Technical Field

[0001] The present disclosure relates to a cooker and
to a cooking vessel position sensing system.

Background

[0002] When cooking using an induction cooker or a
cooker having direct heating elements, it is beneficial for
a cooking vessel to be positioned accurately over an in-
duction heating coil or direct heating element to ensure
an intended heating effect. However, if a cooking vessel
is not, or cannot, be accurately positioned then it is
known, in the field of induction cookers in particular, to
provide movable induction cooking coils.

Summary

[0003] According to a first aspect disclosed herein,
there is provided a cooker, comprising:

a heating element mounted on a mechanical ar-
rangement for moving the heating element;

a supporting structure for supporting a cooking ves-
sel above the heating element; and

a proximity sensing arrangement for sensing the po-
sition of a cooking vessel placed onto the supporting
structure,

the mechanical arrangement being arranged to
move the heating element to a position correspond-
ing to the position of a cooking vessel placed onto
the supporting structure as sensed by the proximity
sensing arrangement.

[0004] The use of a proximity sensing arrangementen-
ables the position of a cooking vessel upon the supporting
structure to be determined by sensors positioned sepa-
rately from the heating element. This is beneficial in par-
ticular where the cooker uses direct heating elements as
the sensors are unlikely to be damaged by direct heating.
[0005] In an example, the proximity sensing arrange-
ment comprises a plurality of movable proximity sensing
elements each arranged to output signals indicative of a
sensed distance from the sensing element to a cooking
vessel.

[0006] By providing movable sensing elements, fewer
sensing elements are required to obtain a sufficient
number of measurements, as compared with fixed sen-
sor arrangements, to determine the position of a cooking
vessel.

[0007] Inan example, each of the plurality of movable
proximity sensing elements is supported by and movable
along a rod, track or other form of conveyance. This en-
ables each sensing element to follow a predetermined
path when making measurements of cooking vessel dis-
tance.
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[0008] Inanexample, the plurality of movable proximity
sensing elements are arranged to output signals indica-
tive of the position of the cooking vessel upon the sup-
porting structure from each of a plurality of positions.
[0009] Inanexample, the plurality of movable proximity
sensing elements comprise at least one inductive prox-
imity sensor. Inductive proximity sensors may each be
used to measure a distance to a metal cooking vessel
from a number of different positions close to the cooking
vessel.

[0010] Inanexample, the plurality of movable proximity
sensing elements include at least one pair of sensing
elements comprising a signal source and a correspond-
ing signal sensor. This provides a different method for
determining the distance of a cooking vessel from a
number of known sensor positions around the supporting
structure of the cooker.

[0011] Inan example, the signal source and the signal
sensor of the at least one pair of sensing elements are
arranged to move simultaneously. In this way, the chang-
ing positions of the signal source and the corresponding
signal sensor provide for a number of different angles
from which distance from the sensing elements to the
cooking vessel may be determined.

[0012] In an example, the signal source of the at least
one pair of sensing elements is arranged to emit an op-
tical orradio frequency signal and the corresponding sen-
sor of the at least one pair of sensing elements is ar-
ranged to detect the emitted signal following reflection
from the cooking vessel.

[0013] In an example, the mechanical arrangement
comprises an arrangementofrods, tracks, levers or other
forms of conveyance, linked to one or more actuators, to
support and to move the heating element to a position
corresponding with a position sensed by the proximity
sensing arrangement.

[0014] In an example, the mechanical arrangement
comprises one or more position sensors arranged to out-
put signals to the controller indicative of a position of the
heating element.

[0015] According to a second aspect disclosed herein,
there is provided a cooking vessel position sensing sys-
tem, comprising a plurality of movable proximity sensing
elements, wherein the plurality of movable proximity
sensing elements is arranged to output signals indicative
of a sensed distance from each said sensing element to
a cooking vessel, and a controller configured to deter-
mine from the output signals a position of the cooking
vessel.

[0016] In an example of the position sensing system,
each of the plurality of movable proximity sensing ele-
ments is supported by and movable along a rod, track or
other form of conveyance.

[0017] In an example of the position sensing system,
the plurality of movable proximity sensing elements com-
prise at least one inductive proximity sensor.

[0018] In an example of the position sensing system,
the plurality of movable proximity sensing elements in-
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clude at least one pair of sensing elements comprising
a signal source and a corresponding signal sensor and
wherein the signal source and the signal sensor of the
at least one pair of sensing elements are arranged to
move simultaneously.

[0019] In an example of the position sensing system,
the signal source of the at least one pair of sensing ele-
ments is arranged to emit an optical or radio frequency
signal and the corresponding sensor of the at least one
pair of sensing elements is arranged to detect the emitted
signal following reflection from a cooking vessel.

Brief Description of the Drawings

[0020] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically in a perspective view
an example of a cooking surface of a cooker, accord-
ing to an example disclosed herein;

Figure 2 shows schematically in a perspective view
an example of a mechanical arrangement for sup-
porting and moving an induction cooking coil or other
type of cooker heating element to a determined po-
sition, according to an example disclosed herein; and

Figure 3 shows an example block diagram showing
components of an example cooking vessel position
sensing system according to an example disclosed
herein.

Detailed Description

[0021] An example will firstly be described, with refer-
ence to Figure 1 and to Figure 2, of an induction cooker
able to sense the position of a cooking vessel when
placed upon a cooking surface of the cooker and to move
an induction cooking coil into alignment with the cooking
vessel automatically. However, the principles disclosed
herein may also be applied in other types of cooker, in
particular those with direct heating elements based for
example upon electric heating elements or gas heating
elements.

[0022] Referringfirstlyto Figure 1, thereis shown sche-
matically an example of an induction cooker 5 in a per-
spective view, comprising one induction cooking coil 10
mounted on a mechanical arrangement (not shown in
Figure 1) below a cooking surface 15 of the induction
cooker 5. The mechanical arrangement, as will be de-
scribed in further detail below, includes one or more con-
trollable actuators to move the induction cooking coil 10
to a determined position within a planar region beneath
the cooking surface 15.

[0023] The induction cooker 5 is provided with a cook-
ing vessel sensing system for sensing, upon activation
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of the cooker 5, the position of a cooking vessel 20 placed
upon the cooking surface 15. The sensing system com-
prises, for example, four proximity sensing elements 25,
30, 35, 40 linked to a controller (not shown in Figure 1).
The controller may be a dedicated sensing system con-
troller or a controller of the induction cooker 5. Each prox-
imity sensing element 25, 30, 35, 40 is mounted upon a
respective rail (not shown in Figure 1) which may com-
prise for example a rod or a track or other form of sup-
porting conveyance for the sensor, each rail extending
along a respective edge 45, 50, 55, 60 of the cooking
surface 15. Each proximity sensing element 25, 30, 35,
40 is able to slide or otherwise travel back and forth along
its respective rail between respective corners A and D,
A and B, B and C, C and D of the cooking surface 15.
[0024] Actuators may be provided (not shownin Figure
1) to move each proximity sensing element 25-40 along
its respective rail. Alternatively, one or more of the sens-
ing elements 25-40 may comprise its own motor drive
arrangement to self-propel at a predetermined rate along
the respective rail. Each sensing element 25-40 may be
moved independently at the same or at a different rate.
Alternatively, the sensing elements 25-40 may be moved
in particular combinations. For example, the sensing el-
ements 25, 30 may be moved simultaneously as a first
pair of elements and the sensing elements 35, 40 may
be moved simultaneously as a second pair of elements.
Each of the sensing elements 25-40 may for example be
moved at a predetermined rate such that each sensing
element 25-40 completes a return journey along its re-
spective rail in the same time period.

[0025] The proximity sensing elements 25-40 may for
example comprise inductive proximity sensing elements.
The proximity sensing elements 25-40 may each operate
independently to sense the presence and distance of a
metal cooking vessel 20 as the sensor 25-40 moves
along its respective rail. The controller may select signals
output by each sensor 25-40 when the sensor is at each
of a number of predetermined positions along its respec-
tive rail and thereby determine from the distance meas-
urements at each sensor position the position of an edge
of a cooking vessel 20 on the cooking surface 15.
[0026] The proximity sensors 25-40 may alternatively
comprise optical or radio frequency sensors operating in
pairs. For example, the sensing elements 25, 30 may
operate as a first pair, comprising a signal source 25 and
a corresponding sensor 30, while the sensing elements
35, 40 may operate as a second pair, comprising a signal
source 35 and a corresponding sensor 40. Each of the
pair of sensing elements may be moved simultaneously
so that, for example, each measurement of distance is
made when the emitter 25, 35 has moved along the same
proportion of its rail as the corresponding sensor 30, 40.
[0027] The signal sources 25, 35 may emit an optical
or radio-frequency signal, for example at the same or a
different frequency, directed over a range of angles
across the cooking surface 15. For example, the emitters
25, 35 may emit a sequence of optical or radio frequency



5 EP 3 500 064 A1 6

broad-beam pulses, each covering a range of angles suf-
ficient to extend to a cooking vessel 20 placed anywhere
on the cooking surface 15. Alternatively, the emitters 25,
35 may emit a sequence of narrow-beam signals, each
directed at a different angle over the cooking surface 15.
When a signal is reflected from a cooking vessel 20 and
detected by the corresponding sensor 30, 40, the con-
troller may be configured to determine, for example, the
time interval from emission to detection of a pulse, or the
angle of emission of a pulse and the angle from which
the reflected pulse is detected. Such measurements may
be made at each of a number of predetermined positions
of the respective pair of sensing elements 25, 30 or 35,
40 along their respective rails. From these measure-
ments, the controller may calculate the distance of an
edge of the cooking vessel 20 on the cooking surface 15
from each of multiple different sensing element positions
and hence calculate an estimate of the centre position
of the cooking vessel 20 on the cooking surface 15.
[0028] Other proximity sensing techniques and sens-
ing element types, as would be apparent to a person of
ordinary skill in the relevant art, may be used to provide
a proximity sensing system for determining the position
of a cooking vessel 20 when placed upon the cooking
surface 15.

[0029] Having determined the centre position of a
cooking vessel 20 on the cooking surface 15, and option-
ally subject to an indication from a user to activate the
induction cooking coil 10, the controller is configured to
activate one or more actuators of the mechanical ar-
rangement supporting the induction cooking coil 10 to
move the coil 10 to a position aligned with the determined
centre position of the cooking vessel 20. There are a
number of possible arrangements for the mechanical ar-
rangement, as would be apparent to a person of ordinary
skill in the relevant art, to enable the induction cooking
coil 10 to be aligned to a determined position on the cook-
ing surface 15. One example mechanical arrangement
will now be described with reference to Figure 2.
[0030] Referring additionally to Figure 2, a perspective
view is provided of an example mechanical arrangement
for supporting the induction cooking coil 10 and for mov-
ing it to a determined position. The mechanical arrange-
ment comprises a rail 90, comprising for example a rod,
a track, a lever or other form of conveyance on which the
induction cooker coil 10 is mounted such that it may slide
or otherwise travel back and forth along the rail 90 in the
direction 100 under the control of a respective actuator.
When mounted within the induction cooker 5, the rail 90
is aligned substantially parallel with the sides 50, 60 of
the induction cooking surface 15 such that the coil 10
may be moved back and forth in a respective direction 80.
[0031] Mounted substantially at right angles to the rail
90 are a pair of rails 95, each comprising for example a
rod, a track, a lever or other form of conveyance which
when mounted in the induction cooker 5 are aligned sub-
stantially parallel with the sides 45, 55 of the cooking
surface 15. The rails 95 support respective ends of the
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rail 90 such that the rail 90 may move back and forth
along the rails 95 in the direction 65, 105, maintaining its
alignment with the sides 50, 60 of the cooking surface
15. In this way, the combination of movement in the di-
rection 65, 105 of the rail 90 and the movement in the
direction 80, 100 along the rail 90 of the induction cooking
coil 10 provides two axes 65, 80 of movement, enabling
alignment of the coil 10 with any determined position of
the cooking vessel 20.

[0032] Movement of the rail 90 along the rails 95 and
movement of the induction cooking coil 10 along the rail
90 may, for example, be achieved using respective ac-
tuators, for example based upon electric motors linked
to the rail 90 and to the coil 10 by an arrangement of
levers or by an arrangement of cords and pulleys. Alter-
natively, the coil 10 may be mounted on a self-driven
component which may be controlled by the cooker or
sensing system controller to self-propel itself along the
rail 90 to a determined position. Positions sensors may
be provided to sense the position of the coil 10 on the
rail 90 and the position of the rail 90 on the supporting
rails 95 and to provide indications of the sensed positions
to the controller controlling the positioning of the coil 10.
The position sensors may for example be rotary or linear
position sensors based upon optical or electromagnetic
sensing principles, incorporated within the actuators or
linear position sensors associated with the rails 90, 95.
[0033] An example arrangement for controlling the po-
sitioning of the induction cooking coil 10 based upon sig-
nals output by the proximity sensing elements 25-40 will
now be described with reference to Figure 3.

[0034] Referring additionally to Figure 3, there is
shown in an example block diagram the four proximity
sensing elements 25, 30, 35, 40 linked to a controller
110, which may be a dedicated controller for the proximity
sensing system or a controller of the induction cooker 5.
The controller 110 may be configured, for example after
receiving an indication from a user of the cooker 5 to
activate the induction cooking coil 10: to energise the
proximity sensing elements 25-40 and to trigger or to
control their movement along their respective rails; to re-
ceive signals output by the sensing elements 25-40; and
to determine thereby a centre position of a cooking vessel
20 placed upon the cooking surface 15. The controller
110 is configured to operate according to the particular
type of proximity sensors provided, as would be apparent
to a person of ordinary skill in the relevant art.

[0035] Having determined the centre position of a
cooking vessel 20 on the cooking surface 15, the con-
troller 110 activates the actuator 115 for moving the in-
duction cooking coil along the rail 90 and the actuator
120 for moving the rail 90 along the rails 95, as appro-
priate, to move the coil 10 to a position beneath the cook-
ing surface 15 substantially aligned with the determined
centre position of the cooking vessel 20. The controller
110 may receive signals from position sensors associat-
ed with the actuators 115, 120 or with the respective rails
90, 95 to determine when the coil 10 has reached the
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required position. If a different mechanical arrangement
is provided to that described above with reference to Fig-
ure 2, the controller 110 is configured to control the me-
chanical arrangement provided to move the coil 10 to the
required position.

[0036] The controller 110 and the connected compo-
nents 25, 30, 35, 40, 115, 120 as shown in Figure 3 are
represented as a block diagram for the purposes of ex-
plaining the functionality of the controller 110 and the
connected components only. The configuration and im-
plementation of the controller 110 and of the connected
components 25, 30, 35, 40, 115, 120 may comprise any
one of a number of variants as would be apparent to a
person of ordinary skill in the relevant art according to
the principles described herein.

[0037] The example described above with reference
to Figures 1, 2 and 3 comprises only a single heating
element, in this example an induction cooking coil 10 of
an induction cooker 5. However, as will be apparent to a
person of ordinary skill in the relevant art, the proximity
sensing system 25, 30, 35, 40, 110 may be applied to
cookers having more than one movable induction cook-
ing coil 10 or more than one heating element of a different
type, such as a direct-heating element of an electric or
gas cooker. In such an example, the controller 110 may
be configured to select one heating element from more
than one available heating element and to move the se-
lected heating element to the determined position of a
cooking vessel 20.

[0038] The controller 110 may in practice be provided
by a single chip or integrated circuit or plural chips or
integrated circuits, optionally provided as a chipset, an
application-specific integrated circuit (ASIC), field-pro-
grammable gate array (FPGA), digital signal processor
(DSP), graphics processing units (GPUs), etc. The chip
or chips may comprise circuitry (as well as possibly
firmware) for embodying at least one or more of a data
processor or processors, a digital signal processor or
processors, baseband circuitry and radio frequency cir-
cuitry, which are configurable so as to operate in accord-
ance with the exemplary embodiments. In this regard,
the exemplary embodiments may be implemented at
least in part by computer software stored in (non-transi-
tory) memory and executable by the processor, or by
hardware, or by a combination of tangibly stored software
and hardware (and tangibly stored firmware).

[0039] Data storage associated with the controller 110
may be provided by a single device or by plural devices.
Suitable devices include for example a hard disk and
non-volatile semiconductor memory.

[0040] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
orin a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
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and object code such as in partially compiled form, orin
any other non-transitory form suitable for use in the im-
plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. Forexample, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium; optical memory devices in general; etc.
[0041] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims
1. A cooker (5), comprising:

a heating element (10) mounted on a mechan-
ical arrangement (90, 95, 115, 120) for moving
the heating element;

a supporting structure (15) for supporting a
cooking vessel (20) above the heating element
(10); and

a proximity sensing arrangement (25, 30, 35,
40, 110) for sensing the position of a cooking
vessel (20) placed onto the supporting structure
(15),

the mechanical arrangement (90, 95, 115, 120)
being arranged to move the heating element
(10) to a position corresponding to the position
of a cooking vessel (20) placed onto the sup-
porting structure (15) as sensed by the proximity
sensing arrangement (25, 30, 35, 40).

2. The cooker (5) according to claim 1, wherein the
proximity sensing arrangement (25, 30, 35, 40) com-
prises a plurality of movable proximity sensing ele-
ments (25, 30, 35, 40) each arranged to output sig-
nals indicative of a sensed distance from the sensing
element (25, 30, 35, 40) to a cooking vessel (20).

3. The cooker (5) according to claim 2, wherein each
of the plurality of movable proximity sensing ele-
ments (25, 30, 35, 40) is supported by and movable
along a rod, track or other form of conveyance.

4. Thecooker(5)accordingto claim2orclaim 3, where-
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in the plurality of movable proximity sensing ele-
ments (25, 30, 35, 40) are arranged to output signals
indicative of the position of the cooking vessel (20)
upon the supporting structure (15) from each of a
plurality of positions.

The cooker (5) according to any one of claims 2 to
4, wherein the plurality of movable proximity sensing
elements (25, 30, 35, 40) comprise at least one in-
ductive proximity sensor.

The cooker (5) according to any one of claims 2 to
5, wherein the plurality of movable proximity sensing
elements (25, 30, 35, 40) include at least one pair of
sensing elements (25, 30; 35, 40) comprising a sig-
nal source (25, 35) and a corresponding signal sen-
sor (30, 40).

The cooker (5) according to claim 6, wherein the sig-
nal source (25, 35) and the signal sensor (30, 40) of
the at least one pair of sensing elements (25, 30; 35,
40) are arranged to move simultaneously.

The cooker (5) according to claim 6 or claim 7, where-
in the signal source (25, 35) of the at least one pair
of sensing elements (25, 30; 35, 40) is arranged to
emit an optical or radio frequency signal and the cor-
responding sensor (30, 40) of the at least one pair
of sensing elements (25, 30; 35, 40) is arranged to
detect the emitted signal following reflection from the
cooking vessel (20).

The cooker (5) according to any one of claims 1 to
8, wherein the mechanical arrangement (90, 95, 115,
120) comprises an arrangement of rods, tracks, le-
vers or other forms of conveyance (90, 95), linked
to one or more actuators (115, 120), to support and
to move the heating element (10) to a position cor-
responding with a position sensed by the proximity
sensing arrangement (25, 30, 35, 40).

The cooker (5) according to any one of claims 1 to
9, wherein the mechanical arrangement (90, 95, 115,
120) comprises one or more position sensors ar-
ranged to output signals indicative of a position of
the heating element (10).

A cooking vessel position sensing system (25, 30,
35,40, 110), comprising a plurality of movable prox-
imity sensing elements (25, 30, 35, 40), wherein the
plurality of movable proximity sensing elements (25,
30, 35, 40) is arranged to output signals indicative
of asensed distance from each said sensing element
(25, 30, 35, 40) to a cooking vessel (20), and a con-
troller (110) configured to determine from the output
signals a position of the cooking vessel (20).

The cooking vessel position sensing system (25, 30,
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13.

14.

15.

35, 40, 110) according to claim 11, wherein each of
the plurality of movable proximity sensing elements
(25, 30, 35, 40) is supported by and movable along
a rod, track or other form of conveyance.

The cooking vessel position sensing system (25, 30,
35,40, 110) according to claim 11 or claim 12, where-
in the plurality of movable proximity sensing ele-
ments (25, 30, 35, 40) comprise atleastone inductive
proximity sensor.

The cooking vessel position sensing system (25, 30,
35, 40, 110) according to any one of claims 11 to 13,
wherein the plurality of movable proximity sensing
elements (25, 30, 35, 40) include at least one pair of
sensing elements (25, 30; 35, 40) comprising a sig-
nal source (25, 35) and a corresponding signal sen-
sor (30, 40) and wherein the signal source (25, 35)
and the signal sensor (30, 40) of the at least one pair
of sensing elements (25, 30; 35, 40) are arranged to
move simultaneously.

The cooking vessel position sensing system (25, 30,
35,40, 110) according to claim 14, wherein the signal
source (25, 35) of the at least one pair of sensing
elements (25, 30; 35, 40) is arranged to emit an op-
tical or radio frequency signal and the corresponding
sensor (30, 40) of the at least one pair of sensing
elements (25, 30; 35, 40) is arranged to detect the
emitted signal following reflection from a cooking
vessel (20).
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