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(54) COOKING APPARATUS AND METHOD OF OPERATING

(57)  Acookercomprises atleastone heating element
(200) for generating heat at an active area of the heating
element (200). At least one magnet (241) is arranged to
move relative to a proximity sensor (243) when a cooking
vessel (350) is placed on the heating element (200). This
causes the proximity sensor (243) to generate an output
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indicative of the at least one magnet (241) having been
moved to be in the proximity of the proximity sensor (243).
The cooker is arranged such that the heating element
(200) is controlled based on the output from the proximity
sensor (243) such that the active area does not exceed
the determined base area of the cooking vessel (350).
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Description
Technical Field
[0001] The present disclosure relates to a cooking apparatus and method of operating a cooking apparatus.
Background

[0002] A cooker (also called a stove) is an apparatus for heating foodstuffs, though it can be used to heat other
materials. A traditional cooker comprises a flat top with one or more heating elements. The heating elements controllably
generate heat such that any items placed on or above them will be heated. Thus, a foodstuff can be heated by placing
it (in a vessel) on or above a heating element of the cooker.

[0003] Typical heating elements employed in cookers include gas burners, electric elements, or induction elements,
which each generate heat using a different mechanism.

Summary

[0004] According to a first aspect disclosed herein, there is provided a cooker for heating a cooking vessel, the cooker
comprising: a heating element for generating heat at an active area of the heating element; a proximity sensor; a magnet
arranged to move relative to the proximity sensor when a cooking vessel is placed on the heating element; the proximity
sensor being configured to generate an output indicative of the magnet having been moved to be in the proximity of the
proximity sensor; and the cooker being arranged such that the heating element is controlled based on the output from
the proximity sensor such that the active area does not exceed the determined base area of the cooking vessel.
[0005] In an example, the cooker is arranged such that the heating element is controlled such that the active area is
equal to a base area of a cooking vessel placed on the heating element.

[0006] In an example, the cooker comprises a plurality of magnets arranged to move relative to the proximity sensor
when a cooking vessel is placed on the heating element, and the magnets are arranged such that different sized cooking
vessels cause different ones of the magnets to move.

[0007] In an example, the cooker comprises a plurality of proximity sensors arranged at different locations relative to
the heating element.

[0008] In an example, the cooker comprises a gas burner heating element, the active area corresponding to a flame
generated by the gas burner in use; and the cooker is arranged to control the gas burner by controlling a flow of gas to
the gas burner such that the flame does not exceed the determined base area of the cooking vessel.

[0009] In an example, the cooker comprises an electric heating element, the active area being an area of the electric
element controlled to generate heat; and the cooker is arranged to control the electric element such that the area of the
electric element generating heat does not exceed the determined base area of the cooking vessel.

[0010] In an example, the cooker comprises a biasing device for biasing the or each magnet away from the or each
respective proximity sensor.

[0011] According to a second aspect disclosed herein, there is provided a method of controlling a heating element to
heat a cooking vessel, the method comprising: receiving, from a proximity sensor, an output indicative of a magnet
having been moved to be in the proximity of the proximity sensor when a cooking vessel is placed on the heating element;
determining, based on the received output, a base area of a said cooking vessel; and controlling an active area of a
heating element such that the active area does not exceed the determined base area of a said cooking vessel.

[0012] In an example, the method comprises controlling the active area of the heating element such that the active
area is equal to a base area of a said cooking vessel.

[0013] In an example, the heating element comprises a gas burner heating element, the active area corresponding to
a flame generated by the gas burner in use; and the method comprises controlling the gas burner by controlling a flow
of gas to the gas burner such that the flame does not exceed the determined base area of the cooking vessel.

[0014] In an example, the heating element comprises an electric heating element, the active area being an area of
the electric element controlled to generate heat; and the method comprises controlling the electric element such that
the area of the electric element generating heat does not exceed the determined base area of the cooking vessel.

Brief Description of the Drawings

[0015] To assist understanding of the present disclosure and to show how embodiments may be put into effect,
reference is made by way of example to the accompanying drawings in which:

Figure 1 shows schematically a cooker as known in the art;
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Figure 2 shows schematically an example of a heating element for a cooker according to aspects described herein;
and

Figures 3A and 3B show a further example of a heating element for a cooker according to aspects described herein.

Detailed Description

[0016] Figure 1 shows a schematic drawing of a known gas cooker 10. The gas cooker 10 has four heating elements
20 arranged on a flat top of the cooker 10. Each heating element 20 comprises a gas burner 30 having a plurality of gas
outlets 31 and an ignition source 32.

[0017] The gas burner 30 is constructed to receive flammable gas from an external source (e.g. a mains gas supply
or a standalone gas tank) via a gas inlet pipe 50. The flowrate of gas to the heating element 20 is controllable via one
or more valves (not shown). To use the cooker 10, the one or more valves are opened sufficiently to allow gas to flow
through the pipe 50 and out of the plurality of gas outlets 31. The outflowing gas is ignited (e.g. using ignition source
32), creating a flame which can be used to heat objects placed above the gas burner 30. Each heating element 20 is
also provided with a support 40 for holding objects (such as pans or other vessels) above the gas burner 30.

[0018] The size of the flame from the gas burner 30 is variable by controlling the flowrate of gas through the plurality
of outlets 31. By adjusting the valves on the gas inlet pipe 50, the flowrate of gas through the burner 30 can be controlled.
There is a minimum flowrate required to maintain an ignited flame. Above this minimum flowrate, increasing the flowrate
has the effect of increasing the size of the flame from each outlet 31. Hence, increasing the flowrate (by opening the
one or more valves) of gas will increase the radial extent of the flame.

[0019] Figure 2 shows a schematic drawing of an example heating element 200 in accordance with aspects disclosed
herein. The heating element 200 in this example comprises a gas burner 230 having a plurality of gas outlets 231. The
gas burner 230 is generally cylindrical in shape. The plurality of gas outlets 231 are arranged on the vertical edge or
periphery of the gas burner 230. Other arrangements are possible.

[0020] The gas burner 230 is connected to a gas inlet tube 250 such that gas can flow in through the inlet tube 250
and out of the plurality of gas outlets 231. The flowrate of gas through the inlet tube 250 is controllable via a valve 251
(described in more detail below). The gas burner 230 may have an ignition source (not shown in Figure 2) for igniting
gas exiting the gas outlets 231. Alternatively, the gas may be ignited manually such as by a user introducing a lit match
to light the gas. In any case, the gas burner 230 is constructed to provide a steady flow of gas from each outlet 231
which, when ignited, provides a flame for heating objects above the gas burner 230.

[0021] A support 240 is provided for holding vessels or other objects above the gas burner 230. That is, an object can
be rested on the support 240 to be heated by flames from the outlets 231.

[0022] The support240 is constructed out of a material which is both strong enough to support a vessel and to withstand
heat from the flame of the gas burner 230. An example of a suitable material is steel. The support 240 may comprise
one or more arms, as shown in Figure 2 (only two arms being shown in the figure) which protrude radially inward from
outside the edge of the gas burner 230. In other examples, the support 240 may be a different arrangement such as
one or more rings of metal concentrically aligned with the gas burner 230. The example support shown in Figure 2
comprises arms which are stepped such that the height of the support increases in steps with increasing distance from
the gas burner 230. This stepped arrangement has the advantage of intuitively guiding the user to place a vessel centrally
on the support 240 (i.e. centrally aligned with the gas burner 230) because a particularly sized vessel will only rest stably
in such a position.

[0023] The heating element 200 is also provided with at least one magnet 241 and at least one proximity sensor 243.
The proximity sensor 243 is constructed and configured to generate an output in response to a magnetic field. The
magnet 241 is arranged such that it can be moved from a raised position to a lowered position closer to the proximity
sensor 243. The raised position and lowered position are such that the magnet 241 causes the proximity sensor 243 to
generate a different output at each position. For example, the magnet 241 may trigger the proximity sensor 243 to
generate an output when in the lowered position but not when in the raised position. Placement of a vessel on the support
240 may or may not move the or one or more of the magnets 241 to their respective lowered positions depending on
the size (lateral extent) of the vessel. Thereby, the nature of the output (or lack thereof) from the or each proximity sensor
243 can be used to provide an indication of the size (lateral extent) of the vessel. This is described in more detail below.
[0024] The or each proximity sensor 243 may generate a binary output indicative (only) of whether a magnetic field
strength locally at the proximity sensor 243 exceeds a threshold value, or may generate a continuous output indicative
of the magnetic field strength itself. An example of a suitable binary proximity sensor is a reed switch. An example of a
suitable continuous proximity sensor is a Hall sensor. In any case, the output of each proximity sensor 243 is different
depending on whether or not one or more of the magnets 241 has been moved to the lowered position.

[0025] In the example of Figure 2, there are plural magnets 241 and plural corresponding proximity sensors 243. In
this example, each magnet 241 is mounted on a spring 242 which biases the magnet 241 to a raised position, as shown.
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The magnets 241 may be permanent magnets or may be electromagnets. When permanent magnets are used, depending
on for example their location relative to the gas burner 230, they may be made of a magnetic material with a sufficiently
high Curie temperature to withstand heat from the flame (or other heat source, when the cooker is a non-gas cooker).
Examples of suitable materials include cobalt and alnico.

[0026] The arrangement of each magnet 241 and spring 242 is such that the magnet 241 is movable in response to
a vessel being placed on the support 240. In the example of Figure 2, each magnet 241 is provided with a respective
spring 242 connected to the underside of the magnet 241 and holding the magnet 241 above the surface of the support
240. Hence, if a vessel is placed on the support 240 which contacts one or more of the magnets 241, those magnets
241 will be pushed down by the weight of the vessel to a lower position. Other arrangements are possible. For example,
the vessel need not touch the magnets 241 to move the magnets 241; other elements, such as a bar, could be provided
which are arranged to contact the vessel and move the magnets 241.

[0027] Inany case, placement of a vessel on the support 240 causes one or more of the magnets 241 to move relative
to the at least one proximity sensor 243. The function of the spring 242 is to bias the at least one magnet 241 into a
raised position at which it is outside a proximity of the at least one proximity sensor 243 (described in more detail below),
i.e. to return the at least one magnet 241 to the raised position when the vessel is removed.

[0028] In the example of Figure 2, the magnets 241 and proximity sensors 243 are arranged such that each proximity
sensor 243 generates an output indicative of only a respective one of the magnets 241.

[0029] The at least one proximity sensor 243 is configured to generate an output indicative of the at least one magnet
241 having been moved to be in the proximity of the proximity sensor 243. As mentioned above, this may be a simple
(binary) output indicating that the proximity sensor 243 is subject to a magnetic field greater than a threshold strength.
In such cases, the magnet 241 and proximity sensor 243 are arranged such that the field from the magnet 241 does not
trigger the proximity sensor 243 to generate the output when the magnet 241 is in the raised position, but does trigger
the proximity sensor 243 to generate the output when the magnet 241 is in the lowered position (when a vessel is placed
on the cooker which lowers that magnet 241). Proximity sensors 243 in Figure 2 are shown as reed switches which
function in this manner. This is also explained in more detail with reference to Figures 3A and 3B.

[0030] In this example, each proximity sensor 243 is operably coupled (e.g. via one or more wired connections) to a
controller 260. The controller 260 may be implemented as a processor configured to perform the functionality described
herein.

[0031] The output from each proximity sensor 243 is communicated to the controller 260 which can determine which
magnets 241 are in the lowered position, because the output from each proximity sensor 243 varies depending on the
position of one or more of the magnets 243. The magnets 241 are lowered in response to a vessel being placed on the
cooker. Hence, which proximity sensors 243 generate an output is indicative of how large the (base of) the vessel
currently resting on the cooker is. In other words, the controller 260 is configured to receive the output from the at least
one sensor 243, and determine, based on the received output, a size of the vessel, in particular the radial or lateral
extent of the vessel.

[0032] Inthis example, the controller 260 is also operatively coupled to the valve 251 of the gas inlet 250. As mentioned
above, the valve 251 can be used to control the flowrate of gas to the gas burner 230 and thereby control the size of
the flame. The controller 260 is arranged to control the gas flowrate, and thereby the size of the flame, via the valve 251.
Specifically, the controller 260 is configured to control the valve 251 to permit a flowrate resulting in a flame having a
size no larger than the determined size (lateral extent) of the vessel (determined, by the controller 260, from the received
output of the one or more proximity sensors 243). In other examples, the controller 260 may control the valve 251 such
that the size of the flame is at least generally equal to the determined size of the vessel.

[0033] The size of the flame resulting from a particular valve position may be detectable by the controller 260 using
one or more sensors, e.g. heat sensors arranged on the support (not shown). Alternatively, the controller 260 may be
provided with a memory storing commissioning data indicating flame sizes from various valve positions, from which the
controller 260 can determine an appropriate valve position to achieve a given flame size.

[0034] Figures 3A and 3B illustrate a second example of a heating element 300. The heating element 300 comprises,
as before, a gas burner 230 having a plurality of gas outlets 231. In this example, however, the support 240 is flat (not
stepped). Again, only two arms of the support 240 are shown. Each arm has four magnets 240 and four proximity sensors
243. The gas inlet pipe 250 and controller 260 are omitted in the figure for the sake of clarity.

[0035] The proximity sensors 243 are, by way of example, reed switches. In Figure 3A, there is no vessel placed on
the support 240. Hence, all of the magnets 241a-h remain in the raised position, supported by respective springs 242.
Due to this, none of the reed switches 243a-h is subject to sufficient magnetic field to close and so all remain open as
shown.

[0036] In Figure 3B, a vessel 350 has been placed on the heating element 300. The size of the vessel 350 is such
that the weight of the vessel 350 pushes the four innermost magnets 24 1c¢-f to the lowered position, but not the outermost
magnets 241a-b and 241 g-h. The new position of the four innermost magnets 241c¢-f (in the lowered position, closer to
their respective reed switches 243c-f) causes the innermost reed switches 243c-f to close, as shown. The outermost
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reed switches 243a-b and 243g-h are arranged to close in response to their respective magnets 241a-b and 241g-h
being in the lowered position. This is not the case, and therefore these reed switches remain open.

[0037] Reed switches are "passive" in the sense that they do not actively generate an output themselves. Instead,
reed switches 243 may be used to control a respective current or voltage provided to the controller 260. In other examples
of proximity sensors 243, the proximity sensors 243 themselves may actively generate an output. In any case, the
controller 260 receives a different signal from each of the proximity sensors 243 depending on whether or not the
respective magnet 241 for the proximity sensor 243 is in the raised or lowered position. The controller 260 processes
the received signals to estimate a size of a vessel currently placed on the heating element 300. That is, the size (e.g.
base diameter) of the vessel can be assumed to be equal to the distance between the further "activated" proximity
sensors 243 (i.e. ones for which the respective signal indicates the respective magnet 241 is in the lowered position).
[0038] The proximity sensors 243 may be considered in groups, each group comprising a set of proximity sensors
243 an equal distance from the centre of the gas burner 230. For example, in Figures 3A and 3B: a first group may
comprise innermost proximity sensors 243d and 243e; a second group may comprise second innermost proximity sensors
243c and 243f; a third group may comprise second outermost proximity sensors 243b and 243g; and a fourth group
may comprise outermost proximity sensors 243a and 243h. Further proximity sensors may be in each group in a corre-
sponding manner for additional arms of the support 240 not shown in Figures 3A and 3B (when present).

[0039] As mentioned above, the controller 260 may be preconfigured with a suitable valve position to generate a
specific flame size by allowed a particular gas level to flow through the gas burner 230. Table 1 (below) illustrates an
example configuration table for controller 260.

Valve Position

1 2 3 4
3 1 1 0 0 0
5
v 2 0 1 0 0
2 .5
g 5 3 0 0 1 0
S 4] o0 0 0 1
[

Table 1

[0040] The configuration table may be stored in a memory (e.g. a local data storage) accessible by the controller 260.
The controller 260 may be configured to receive one or more outputs from the proximity sensors 243, determine the
highest group (largest spatial extent) to which an active proximity sensor belongs, look up the appropriate valve position
for that group in the table, and control the valve 251 to be at that position. Thereby, the controller 260 controls the flame
to have the same spatial extend (radially outwards from the centre of the gas burner 230) as the vessel currently placed
on the heating element 300.

[0041] Although the above has been described in terms of gas cookers, it is understood that other types of cooker
may be used for which an active heating area (the flame size as above) is controllable variable in size. For example, an
electric cooker may be provided with a plurality of concentrically arranged resistive heating ring elements having different
sizes. The steps performed by the controller 260 described above in relation to the controlling the valve 251 may then
be replaced by steps of controlling a current to respective ones of the ring elements. That is, the controller 260 may
control how much of the electric cooker is activated to generate heat in dependence on a detected size of a vessel
placed on an electric cooker.

[0042] A further example of a cooker is an induction cooker. Again, the controller 260 may control an active heating
area of the induction cooker to vary in response to a determined size of a vessel placed on an induction cooker.
[0043] It will be understood that the processor or processing system or circuitry referred to herein 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-programmable 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 circuitry, which are configurable so as to operate in accordance with the exemplary em-
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bodiments. In this regard, the exemplary embodiments may be implemented at least in part by computer software stored
in (non-transitory) memory and executable by the processor, or by hardware, or by a combination of tangibly stored
software and hardware (and tangibly stored firmware).

[0044] Reference is made herein to data storage for storing data. This may be provided by a single device or by plural
devices. Suitable devices include for example a hard disk and non-volatile semiconductor memory.

[0045] Although at least some aspects of the embodiments 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 or in a carrier, adapted for putting the invention into practice. The program may be
in the form of non-transitory source code, object code, a code intermediate source and object code such as in partially
compiled form, or in any other non-transitory form suitable for use in the implementation of processes according to the
invention. The carrier may be any entity or device capable of carrying the program. For example, 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 recording medium, for example a floppy disk or hard disk; optical memory
devices in general; etc.

[0046] The examples described herein are to be understood as illustrative examples of embodiments of the invention.
Further embodiments and examples are envisaged. Any feature described in relation to any one example or embodiment
may be used alone or in combination with other features. In addition, any feature described in relation to any one example
or embodiment may also be used in combination with one or more features of any other of the examples or embodiments,
or any combination of any other of the examples or embodiments. 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 for heating a cooking vessel, the cooker comprising:

a heating element for generating heat at an active area of the heating element;

a proximity sensor;

a magnet arranged to move relative to the proximity sensor when a cooking vessel is placed on the heating
element;

the proximity sensor being configured to generate an output indicative of the magnet having been moved to be
in the proximity of the proximity sensor; and

the cooker being arranged such that the heating element is controlled based on the output from the proximity
sensor such that the active area does not exceed the determined base area of the cooking vessel.

2. A cooker according to claim 1, the cooker being arranged such that the heating element is controlled such that the
active area is equal to a base area of a cooking vessel placed on the heating element.

3. A cooker according to claim 1 or 2, comprising a plurality of magnets arranged to move relative to the proximity
sensor when a cooking vessel is placed on the heating element, the magnets being arranged such that different
sized cooking vessels cause different ones of the magnets to move.

4. A cooker according to any of claims 1 to 3, comprising a plurality of proximity sensors arranged at different locations
relative to the heating element.

5. A cooker according to any of claims 1 to 4, comprising a gas burner heating element, the active area corresponding
to a flame generated by the gas burner in use; the cooker being arranged to control the gas burner by controlling a
flow of gas to the gas burner such that the flame does not exceed the determined base area of the cooking vessel.

6. A cooker according to any of claims 1 to 5, comprising an electric heating element, the active area being an area
of the electric element controlled to generate heat; the cooker being arranged to control the electric element such

that the area of the electric element generating heat does not exceed the determined base area of the cooking vessel.

7. A cooker according to any of claims 1 to 6, comprising a biasing device for biasing the or each magnet away from
the or each respective proximity sensor.

8. A method of controlling a heating element to heat a cooking vessel, the method comprising:
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receiving, from a proximity sensor, an output indicative of a magnet having been moved to be in the proximity
of the proximity sensor when a cooking vessel is placed on the heating element;

determining, based on the received output, a base area of a said cooking vessel; and

controlling an active area of a heating element such that the active area does not exceed the determined base
area of a said cooking vessel.

A method according to claim 8, comprising controlling the active area of the heating element such that the active
area is equal to a base area of a said cooking vessel.

A method according to claim 8 or claim 9, wherein the heating element comprises a gas burner heating element,
the active area corresponding to a flame generated by the gas burner in use; the method comprising controlling the
gas burner by controlling a flow of gas to the gas burner such that the flame does not exceed the determined base
area of the cooking vessel.

A method according to any of claims 8 to 10, wherein the heating element comprises an electric heating element,
the active area being an area of the electric element controlled to generate heat; the method comprising controlling
the electric element such that the area of the electric element generating heat does not exceed the determined base
area of the cooking vessel.
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