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(54) A METHOD FOR OPERATING A COOKER, A CONTROL SYSTEM AND A COMPUTER 
PROGRAM

(57) A method is provided for operating a cooker to
detect overflow events. Overflow sensing
elements(22,24,26,28) , for example bimetallic strips
(22-28), surround a heating element on a cooking surface
(10) of the cooker. The overflow sensing elements each
complete an electrical circuit. When an overflow event
occurs, for example hot liquid overflowing a vessel which

is on the cooker, the overflow sensing element is affected
in such a way as to cause a break in the electrical circuit.
For example, a heated bimetallic strip curls up. The break
in electrical circuit can be detected and cause a safety
action to the implement to prevent further overflow
events. A cooker and a control system for detecting over-
flow events in a cooker are also described.
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Description

Technical Field

[0001] The present disclosure relates to a method for
operating a cooker, a cooker, a control system for a cook-
er and a computer program.

Background

[0002] When using a cooker to heat food, if the food
being heated is left unattended it may overflow. It is de-
sirable to detect such overflow events or events for safe-
ty. Overflow detection techniques are known, but they
may be complex and hard to implement in cookers. This
may be particularly the case in induction cookers.
[0003] For example, capacitive cooker overflow detec-
tion devices are known.
[0004] CN 202432566 U describes the use of a capac-
itive cooker overflow detection device, for an induction
cooker in particular, surrounding a heating area of a cook-
er surface onto which a cooking vessel would be placed.
In this way, a dedicated overflow detection arrangement
is provided separately from a touch-sensitive cooker con-
trol panel.
[0005] US 2008/0150705 A1 describes a capacitive
contamination detection element provided in addition to,
but normally isolated from, a capacitive touch sense el-
ement on a cooking surface, for example. Detection of
an overflow from a cooking vessel comprises detecting
a coupling of signals from the touch sense element to
the contamination detection element or vice-versa,
caused by a contaminant overlaying both elements, as
may typically occur with an overflow. It is known to pro-
vide capacitive touch sense elements in regions of a
cooking surface for the purpose of detecting an overflow
of liquid or other cooking ingredients from a cooking ves-
sel, for example. However, such regions of a cooking
surface may also be likely to accumulate other contam-
inants such as moisture or limescale which reduces the
reliability of detecting an overflow by those elements.
[0006] A failure to detect an overflow and to take action
to switch off the respective heating element or warn the
user may result in the cooking vessel overheating and
spoilage or messing of the cooking surface. Furthermore,
any touch-sensitive controls provided to control functions
of the cooker may also be over-run by an overflowing
liquid before any action can be taken by the user to dis-
able the heating elements of the cooker, with unpredict-
able and potentially dangerous results.
[0007] It would therefore be beneficial to have a reliable
way to detect an overflow of liquid from a cooking vessel.

Summary

[0008] According to a first aspect disclosed herein
there is provided a cooker comprising:

a cooking surface;
at least one overflow sensing element associated
with the cooking surface and located to complete an
electrical circuit; and
a controller that is arranged to detect a break in the
electrical circuit indicative of an overflow event af-
fecting the overflow sensing element, and implement
a safety action to prevent further overflow events.

[0009] The cooking surface may comprise at least one
heating element with which the overflow sensing element
is associated.
[0010] In the described embodiment the overflow
sensing element is a bimetallic strip.
[0011] The embodiments of this invention are particu-
larly useful when the heating element is an induction
heating element. In normal operation, the surface of the
cooker around the heating elements does not heat up in
an induction cooker. Instead, the heating element oper-
ates in cooperation with cooking vessels to heat the food
inside the cooking vessels. Therefore in normal operation
the area of the cooking surface around the heating ele-
ments remains sufficiently cool that the bimetallic strip
will normally lie flat. In a flat condition, it completes the
electrical circuit. However, when an overflow event oc-
curs and liquid or other food stuff drops onto the bimetallic
strip, it is heated up and this causes it to curl and to break
the electrical circuit.
[0012] The safety action may deactivate the heating
element associated with the at least one overflow sensing
element responsive to detecting a break in the electrical
circuit. Alternatively, the safety action could comprise is-
suing a warning to a user of the cooker so that they may
be alerted and go and turn off the heating element man-
ually. Alternatively, the cook could remove the vessel
from the cooker.
[0013] By use of an overflow sensing element which
normally completes an electrical circuit, and is arranged
to break the electrical circuit when affected by a hot liquid
or other foodstuff, the risk of fire caused by liquid/food
overflow can be mitigated.
[0014] Another aspect of the disclosure provides a
method of operating a cooker having at least one overflow
sensing element associated with a heating element on a
cooking surface of the cooker and located to complete
an electrical circuit, the method comprising:

detecting a break in the electrical circuit indicative of
an overflow event affecting the overflow sensing el-
ement; and
implementing a safety action to prevent further over-
flow events.

[0015] Another aspect of the disclosure provides a con-
trol system for detecting overflow events in a cooker, the
control system comprising:

at least one electrical circuit having a first conductive
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portion and a second conductive portion, with an
overflow sensing element arranged between the first
and second conductive portions to complete the
electrical circuit in a normal condition, and to break
the circuit in an overflow event, the overflow sensing
element configured to be accommodated on the sur-
face of the cooker, and
a controller arranged to detect a break in the electri-
cal circuit indicative of an overflow event affecting
the overflow sensing element and to implement a
safety action to prevent further overflow events.

[0016] A further aspect of the disclosure provides a
computer program which when installed and executed
by a digital processor causes the digital processor to im-
plement the method according to any of the above de-
fined steps.

Brief Description of the Drawings

[0017] 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 an example of a cook-
ing surface according to the present disclosure;

Figure 2 shows schematically operation of a bime-
tallic strip;

Figure 3 shows an overflow detection control system
in a state where there is no overflow event;

Figure 4 shows the overflow detection control system
in a state when an overflow event has been detected;

Figure 5 is a flow chart showing steps of a method
according to the present disclosure.

Detailed Description

[0018] An example implementation of the present in-
vention will be described in the context of an induction
cooker or other type of cooker having a flat glass or ce-
ramic cooking surface.
[0019] Referring to Figure 1, a cooking surface 10 of
an induction cooker, for example, is shown schematically
in a plan view. The cooking surface includes four heating
regions 12, 14, 16 and 18 for placing cooking vessels to
be heated. A region of touch-sensitive cooker controls
20 may also be provided. Each of the regions 12-18 for
placing cooking vessels is surrounded by a respective
group of one or more overflow sensing elements 22, 24,
26 and 28 intended to detect an overflow from a cooking
vessel placed on the respective heating region 12-18.
Each overflow sensing element takes the form of a bi-
metallic structure or bimetallic strip. Operation of bime-

tallic strips are known, but for the sake of completeness
is described herein with reference to Figure 2.
[0020] Figure 2 shows a bimetallic strip 22 composed
of a first metal layer 22a and a second metal layer 22b.
In the presence of heat, the metal layer 22a expands
more than the metal layer 22b, that is the expansion co-
efficient of metal layer 22a is greater than that of metal
layer 22b. When the metal layers are fixedly joined to-
gether by fixed connections 22c the expansion of the
metal layer with the higher expansion coefficient is con-
strained and this causes the bimetallic strip to bend as
shown on the right hand side of Figure 2.
[0021] Reverting to Figure 1, bimetallic strips 22-28 are
placed around the heating regions so that multiple strips
extend radially from each heating region. In normal op-
eration, each bimetallic strip lies flat within or on the cook-
er surface. This is because in the case of induction cook-
ers only a vessel on the heating region is heated, and
not the surrounding area. The surface temperature of the
area around the heating element does not increase dur-
ing a cooking process.
[0022] In the event of an overflow from a vessel being
heated (that is, hot liquid or other foodstuff spilling over
the top of the vessel and landing on the bimetallic strip),
the bimetallic strip will start to heat up. Any bimetallic strip
in the overflow region will therefore start to curl. This prop-
erty is used herein to allow them to be used as a switch
inside an electrical circuit. In a normal condition (at room
temperature) the bimetallic strips are flat and the electri-
cal circuit containing them is closed. However, in the state
of an overflow event, bimetallic strips in the overflow re-
gion will curl and break the circuit, causing the circuit to
become open circuit.
[0023] Figure 3 shows an overflow detection system
which comprises an overflow detection control unit 30
configured to detect breaks in the electric circuit. Figure
3 illustrates the overflow detection system in a condition
where no overflow has occurred. Four electrical circuits
are shown, each comprising a bimetallic strip. In reality
there may be many such circuits. Each circuit has a con-
ductive portion 32 connected to a voltage source 34 and
to the bimetallic strip 22. Another conductive portion 36
connects the bimetallic strip 22 to the overflow detection
control unit 30. In practice, the bimetallic strip may lie on
the surface of the cooker, and the conductive portions
32, 36 may extend beneath the cooking surface. Each
bimetallic strip may be contained within its own respec-
tive electrical circuit. Alternatively, the bimetallic strip sur-
rounding the same heating region may be connected in
series in a single electrical circuit for that heating region.
Any break in that circuit would indicate an overflow event
around that heating region. The overflow detection sys-
tem comprises a cooker controller 38 which can be acti-
vated by the overflow detection control unit 30 in the event
of a break being detected to turn off the affected heating
element. This is one type of safety action that may be
taken to prevent further overflow events and to prevent
a fire etc.
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[0024] Another action which may be additionally or al-
ternatively taken is to issue a warning to a user that an
overflow event has occurred. The warning could take the
form of a flashing light or an audible sound etc.
[0025] Figure 4 shows the overflow detection system
in a state where one of the bimetallic strips has been
subject to an overflow event. In this case, the bimetallic
strip 24 has been affected by hot food or liquid and has
curled, breaking the circuit in which it normally completes.
This is detected by the overflow detection control unit
which now identifies an open circuit condition in that elec-
trical circuit and can issue a warning and/or cause the
cooker controller to turn off the heating element.
[0026] Any known circuit can be utilised within the over-
flow detection control unit for detecting an open circuit
condition on a pin. The overflow detection control unit
may comprise a processor which is suitably programmed
to issue a warning and/or cause the cooker controller 38
to turn off the heating elements when such an event is
detected.
[0027] Figure 5 shows a sequence of steps in accord-
ance with a method of one embodiment of the invention.
At step S50, an overflow occurs at a hob of the cooker.
At step S52 the bimetallic strip in the region of the over-
flow is caused to curl by the increase of its temperature
as a result of the overflow event. At step S54 it is shown
that the curling of this bimetallic strip causes the circuit
containing the bimetallic strip to become open circuit. At
step S56 this is detected by the control unit 30 and at
step S58 the control unit acts on the cooker controller to
cause it to turn off the hob which was subject to the over-
flow event.
[0028] The overflow detection control unit can associ-
ate each circuit with its associated hob, such that it can
identify to the cooker controller the hob which needs to
be turned off as a result of an overflow event.
[0029] 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
or in 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
and object code such as in partially compiled form, or in
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. 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 record-
ing medium, for example a floppy disk or hard disk; optical
memory devices in general; etc.
[0030] 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 comprising:

a cooking surface;
at least one overflow sensing element associat-
ed with the cooking surface and located to com-
plete an electrical circuit; and
a controller arranged to detect a break in the
electrical circuit indicative of an overflow event
affecting the overflow sensing element, and to
implement a safety action to prevent further
overflow events.

2. A cooker according to claim 1 wherein the cooking
surface comprises at least one heating element with
which the overflow sensing element is associated.

3. A cooker according to claim 2 wherein the safety
action deactivates the heating element associated
with the at least one overflow sensing element re-
sponsive to detecting a break in the electrical circuit.

4. A cooker according to any preceding claim wherein
the overflow sensing element comprises a bimetallic
strip which is normally flat and which completes the
circuit when it is flat, the bimetallic strip responsive
to an overflow event to curl and to break the circuit.

5. A cooker according to claims 2 and 4 wherein each
heating element is associated with multiple bimetal-
lic strips arranged at different locations around the
heating element, wherein each heating element is in
a respective electrical circuit and a break in any of
the electrical circuits indicates an overflow event for
that heating element.

6. A cooker according to claim 5 wherein the multiple
strips are arranged to extend radially from the cir-
cumference of each heating element.

7. A cooker according to claim 2 or any of claims 3 to
5 when dependent thereon wherein the heating el-
ement is an induction heating element.

8. A method of operating a cooker having at least one
overflow sensing element associated with a heating
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element on a cooking surface of the cooker and lo-
cated to complete an electrical circuit, the method
comprising:

detecting a break in the electrical circuit indica-
tive of an overflow event affecting the overflow
sensing element; and
implementing a safety action to prevent further
overflow events.

9. A method according to claim 8 wherein the safety
action comprises generating a warning for a user of
the cooker.

10. A method according to claim 8 wherein the safety
action comprises deactivating the associated heat-
ing element responsive to detecting a break in the
electrical circuit.

11. A method according to claim 8, 9 or 10 wherein the
overflow sensing element comprises a bimetallic
strip.

12. A control system for detecting overflow events in a
cooker, the control system comprising:

at least one electrical circuit having a first con-
ductive portion and a second conductive portion,
with an overflow sensing element arranged be-
tween the first and second conductive portions
to complete the electrical circuit in a normal con-
dition, and to break the circuit in an overflow
event, the overflow sensing element configured
to be accommodated on a surface of the cooker;
and
a controller arranged to detect a break in the
electrical circuit indicative of an overflow event
affecting the overflow sensing element and to
implement a safety action to prevent further
overflow events.

13. A control system according to claim 12 comprising
multiple such electrical circuits wherein the controller
is configured to detect a break in any of the electrical
circuits.

14. A computer program which when installed and exe-
cuted by a digital processor causes the digital proc-
essor to implement a method according to any of
claims 8 to 11.
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