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(57) Abstract: A hot water kettle has an
on/off switch, which is adapted to automatically
switch from a closed position to an opened
position when water which is present inside the
kettle has been boiling for a while. The on/off
switch is operable through a button element
(6), a position of which is determined by the
position of the switch. Inside a space (61) of
the button element (6), a vibratory member
(20) comprising a flexible bar (21) is arranged.
When the on/off switch is in the closed position,
a free end (25) of the bar (21) is retained by
an actuator (10). As soon as the on/off switch
switches to the opened position, this end (25)
of the bar (21) is eventually released, as a result
of which the bar (21) starts to vibrate and the
button element (6) starts to resonate. In this
way, an acoustic signal is generated.
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Hot water kettle comprising an acoustic member for generating an acoustic signal

FIELD OF THE INVENTION

The present invention relates to a device for performing a process and for
indicating having reached a specified stage of the process, such as a device for heating a fluid
and for indicating a stage of the fluid heating process at which the fluid is boiling, comprising

an acoustic member for generating an acoustic signal.

BACKGROUND OF THE INVENTION

A device as mentioned in the opening paragraph is well-known in practice. For
example, the device may be an electric hot water kettle which comprises a container for
containing water, a heating element for heating water which is present inside the container,
and an electric circuit, wherein the heating element is powered by the electric circuit.
Furthermore, the hot water kettle comprises an on/off switch, which is arranged in the electric
circuit, and which serves for closing the electric circuit when the heating element needs to be
operated, and for interrupting the electric circuit when there is no need for a supply of heat.
The on/off switch is manually operable by means of a button element, and is adapted to
function as a safety switch, i.e. a switch which automatically switches to an opened position
for interrupting the electric circuit when a temperature at a measuring point exceeds a certain
threshold.

When a user decides to apply the hot water kettle for the purpose of boiling
water, the following actions take place:
- the user checks the water level in the container, and adds water if necessary;
- the user puts the on/off switch to a closed position for closing the electric
circuit, as a result of which the heating element is activated and the water which is present
inside the container is heated to the boiling point; and
- the on/off switch automatically switches back to an opened position for
interrupting the electric circuit when the water has been boiling for a certain period of time,
as a result of which the heating element is deactivated and the heating process is terminated.

For the purpose of warning the user that the water is ready and that the hot

water kettle is in an inoperative state again, the kettle comprises an acoustic member, which
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is activated when the on/off switch switches back to the opened position. According to a
well-known option, the acoustic member comprises a cymbal, i.c. a metal dish, and an
element for striking the cymbal.

In the field of domestic appliances, there is a need for relatively small kettles.
These kettles may be so small that it is very difficult to incorporate a cymbal and an element
for striking the cymbal, or any other known embodiment of an acoustic member for
generating an acoustic signal. According to the state of the art, a solution is found in making
a handle of the kettle, which is adapted to be taken hold of by a user of the kettle, wide

enough for accommodating the acoustic member.

SUMMARY OF THE INVENTION

It is an objective of the present invention to provide a solution according to
which it is possible to have an acoustic member for generating an acoustic signal in a
relatively small kettle, wherein it is not required to enlarge a handle or another component of
the kettle in order to create enough space for accommodating the acoustic member. This
objective is achieved by providing a device with an acoustic member which comprises a
resonance box and a vibratory member which is capable of generating an acoustic vibration
and thereby causing the resonance box to resonate, as in such case, the resonance box may be
constituted by a component of the device which is present in the device anyway. For
example, the resonance box may be constituted by a button element which primarily serves
for operating an on/off switch of the device, or may be part of a handle of the device.

In general, a resonance box is a hollow chamber which uses an effect known
as resonance to amplify an acoustic vibration, wherein it is noted that acoustic vibration is
also referred to as sound. The chamber has interior surfaces for reflecting an acoustic wave.
When such a wave enters the chamber, it bounces back and forth within the chamber with
low loss, as a result of which a standing wave is obtained. As more wave energy enters the
chamber, it combines with and reinforces the standing wave, increasing its intensity
(volume). Hence, in short, resonance may be described as an intensification and prolongation
of sound, produced by sympathetic vibration. It is noted that combinations of a vibratory
member and a resonance box are known per se, and that therefore, the functioning of such a
combination will not be further elucidated here.

The present invention allows for incorporating an acoustic member for
generating an acoustic signal in a hot water kettle or the like while only requiring a minimum

of space. In comparison with a known kettle having a cymbal and an element for striking the
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cymbal, the cymbal may be omitted, and an existing component of the kettle may be applied
as a resonance box. This component may even be chosen such that there is no need to modify
the design of the component. For example, an otherwise wasted space of a handle of the
kettle may serve as a resonance space.

The above-described advantage of space-saving is obtained when the
resonance box is formed by a component of the kettle which has at least one other function
than being part of the acoustic member. A general advantage of applying a combination of a
resonance box and a vibratory member over a combination of a cymbal and an element for
striking the cymbal is that it is possible to obtain a louder and longer lasting acoustic signal.

Preferably, the vibratory member is arranged inside the resonance box. In a
practical embodiment, the vibratory member comprises a flexible bar, which may be made of
metal.

In an advantageous embodiment, the device according to the present invention
comprises an actuator which is adapted to retain the vibratory member when being in a first
position with respect to the vibratory member, and to release the vibratory member when
moving from the first position to a second position with respect to the vibratory member,
whereby the vibratory member is caused to vibrate. An engagement between the actuator and
the vibratory member is easily established or released when the actuator comprises a hook-
shaped portion for engaging a portion of the vibratory member when the actuator is in the
first position with respect to the vibratory member.

The actuator does not necessarily need to be a separate element, as it is
possible that the actuator is constituted by a button element which primarily serves for
operating an on/off switch of the device. In such case, it is ensured that when the position of
the on/off switch is changed, a status of the engagement between the actuator and the
vibratory member is changed as well. Thus, it is possible to have an arrangement in which the
engagement between the actuator and the vibratory member is established when the on/off
switch is put to the closed position, and in which this engagement is released when the on/off
switch switches to the opened position, wherein vibration of the vibratory member and
resonance of the resonance box are obtained.

In another embodiment of the device according to the present invention, the
vibratory member is connected to a button element which primarily serves for operating an
on/off switch of the device. In that case, it is also possible to realize vibration of the vibratory
member and resonance of the resonance box every time the on/off switch switches from the

closed position to the opened position.
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According to yet another option existing within the scope of the present
invention, an actuator for retaining and releasing the vibratory member may comprise an
electromagnet. An important advantage of applying such an actuator is that only very little
space is needed for the actuator.

In case the vibratory member comprises a flexible bar, for example, it is
advantageous if the vibratory member is fixedly connected at one end, wherein another end
may be used for engagement to a component such as an actuator and release from that
component.

The device according to the present invention may be a hot water kettle, but
may also be any other device for performing a process and for indicating having reached a
specified stage of the process, including kitchen appliances such as coffee makers, fryers or
the like, which serve for heating a fluid or foodstuff, and ice makers.

The above-described and other aspects of the present invention will be
apparent from and elucidated with reference to the following description of a hot water kettle
and two embodiments of components of the kettle involved in generating an acoustic signal

for indicating a ready status of water which is boiled by means of the kettle.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be explained in greater detail with reference to
the figures, in which equal or similar parts are indicated by the same reference signs, and in
which:

Fig. 1 diagrammatically shows a hot water kettle;

Fig. 2 diagrammatically shows a perspective view of a button element for
operating an on/off switch of the hot water kettle;

Figs. 3 and 4 diagrammatically show a cross-section of a first advantageous
embodiment of components of the kettle involved in generating an acoustic signal for
indicating a ready status of water which is boiled by means of the kettle, in a first mutual
position and a second mutual position, respectively; and

Figs. 5 and 6 diagrammatically show a cross-section of a second advantageous
embodiment of components of the kettle involved in generating an acoustic signal for
indicating a ready status of water which is boiled by means of the kettle, in a first mutual

position and a second mutual position, respectively.

DETAILED DESCRIPTION OF EMBODIMENTS
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Figure 1 diagrammatically shows an electric hot water kettle 1, which is
suitable to be used for boiling water. The hot water kettle 1 comprises a container 2 for
containing water, which is closable by means of a hingably arranged lid 3, a handle 4 which
is adapted to be taken hold of by a user of the kettle 1, and a water outlet part 5. Furthermore,
the hot water kettle 1 comprises a button element 6 for enabling the user to operate an on/off
switch (not shown) of the kettle 1, and an electric heating element 7 for supplying heat to
water which is present inside the container 2. In the shown example, the heating element 7 is
arranged in a bottom section 8 of the container 2. It is noted that the on/off switch is adapted
to function as a safety switch, in a manner which is known per se, so that, during operation of
the hot water kettle 1, the on/off switch switches to an opened position when a temperature at
a measuring point exceeds a certain threshold. The button element 6 is movably arranged,
wherein the position of the button element 6 and the position of the on/off switch are directly
related.

The hot water kettle 1 as shown may comprise an electric cord and a plug for
connecting an electric circuit (not shown) of the kettle 1 to the mains. However, it is also
possible that the hot water kettle 1 is a so-called cordless kettle 1, wherein a base element
(not shown) is provided for supporting the kettle 1, and wherein the base element comprises
the electric cord and the plug. In such case, both the kettle 1 and the base element comprise
connecting means for establishing an electric connection when the kettle 1 is put in place on
the base element. An important advantage of the application of a separate base eclement is that
the user of the kettle 1 is free to take the kettle 1 and to transport the kettle 1, without
experiencing any hindrance of an electric cord.

In the following, the way in which the hot water kettle 1 is operated will be
described. In the first place, the user of the kettle 1 checks the water level inside the container
2, and adds water if necessary, by putting the lid 3 to an opened position, letting water flow
into the container 2, and putting the lid 3 to a closed position again. Subsequently, the user
puts the button element 6 to a position for closing the on/off switch of the kettle 1. As a
result, the electric circuit of the kettle 1 is closed, and the heating element 7 is operated such
as to supply heat to the water which is present inside the container 2. At a certain point, the
water starts to boil, and after a short period of time, the on/off switch switches to the opened
position, as a result of which the electric circuit of the kettle 1 is interrupted, and the heating
element 7 is deactivated. In the process, the position of the button element 6 is changed as

well, due to the fact that the button element 6 is directly associated with the on/off switch.
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In the hot water kettle 1, measures are taken to realize that an acoustic signal is
emitted when the on/off switch switches back to the opened position, so that the user may be
informed that a boiling process has taken place, and that the water is ready for further use.
Two variants of these measures will now be explained on the basis of figures 2-6, wherein
figures 2-4 serve to illustrate a first variant, and wherein figures 5 and 6 serve to illustrate a
second variant.

In figure 2, a perspective view of the button element 6 is diagrammatically
shown. It is noted that one side of the button element 6 is open, and that the button element 6
is hollow and comprises a space 61, as can be seen in figures 3 and 4.

In figures 3 and 4, fixedly arranged components of the hot water kettle 1 are
diagrammatically shown by means of relatively thick lines. One of these components is an
actuator 10 having a hook-shaped end portion 11, the function of which will be explained
later.

Inside the button element 6, a vibratory element 20 is arranged, which
comprises a flexible bar 21, wherein one end 22 of the bar 21 is fixedly connected to an outer
wall 62 of the button element 6, through connection elements 23, 24, and wherein another
end 25 of the bar 21 is a free end. The bar 21 is arranged such as to extend substantially
parallel to the outer wall 62 of the button element 6.

In the following, it will be explained how an acoustic signal is generated when
the on/off switch of the hot water kettle 1 switches from the closed position to the opened
position, which is the case when the water inside the container 2 has been boiling for a short
period of time, as previously described.

Figure 3 shows the button element 6 in a position which corresponds to a
closed position of the on/off switch, and figure 4 shows the button element 6 in a position
which corresponds to an opened position of the on/off switch. Figure 4 shows that in the
opened position of the on/off switch, i.e. in an off condition of the hot water kettle 1, there is
no contact whatsoever between the actuator 10 and the vibratory element 20. However, when
the user of the hot water kettle 1 puts the button element 6 in a position for closing the on/off
switch and activating the heating element 7 of the kettle 1, the free end 25 of the flexible bar
21 of the vibratory element 20 is moved beyond the hook-shaped end portion 11 of the
actuator 10, wherein a situation in which the end 25 of the bar 21 is retained by the actuator
10 is realized. This situation is illustrated by figure 3.

When the on/off switch switches back to the opened position again, the

position of the button element 6 changes as well. In the process, the free end 25 of the bar 21
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remains hooked for a while, so that a free portion of the bar 21 extending beyond the
connection elements 23, 24 is bent a little, until the end 25 is eventually released. At that
moment, the free portion of the bar 21 sways towards the outer wall 62 of the button element
60, and a vibration of the bar 21 is initiated, at a natural resonance frequency of the bar 21.
The vibration of the bar 21 causes the button element 6 to resonate, wherein the space 61 of
the button element 6 functions as a resonance space. In this way, an acoustic signal is
obtained, which may be more than loud enough to be noticed by the user of the hot water
kettle 1, as the button element 6 is arranged at the outside of the kettle 1, and which is
relatively long lasting, as it is generated on the basis of a resonance effect. As the moment
that the sound is emitted by the kettle 1 is the moment the on/off switch switches from the
closed position to the opened position, the sound is suitable to be taken as a warning that the
water has been boiling and that the kettle 1 is in the off condition again.

An alternative to the above-described arrangement will now be explained on
the basis of figures 5 and 6, which diagrammatically show a portion of the handle 4 of the hot
water kettle 1, in which the button element 6 and a vibratory element 20 are arranged. In this
case, the vibratory element 20 is not arranged inside the button element 6, but the vibratory
clement 20 is connected to an outer wall 41 of the handle 4. Furthermore, in this case, there is
no separate actuator 10. Instead, the button element 6 is used as an actuator, as will become
apparent from the following explanation of the way in which an acoustic signal is generated
when the on/off switch switches from a closed position to an opened position and the position
of the button element 6 changes accordingly.

Figure 5 shows the button element 6 in a position which corresponds to a
closed position of the on/off switch, and figure 6 shows the button element 6 in a position
which corresponds to an opened position of the on/off switch. Figure 6 shows that in the
opened position of the on/off switch, i.e. in an off condition of the hot water kettle 1, there is
no contact whatsoever between the button element 6 and the vibratory element 20. However,
when the user of the hot water kettle 1 puts the button element 6 in a position for closing the
on/off switch and activating the heating element 7 of the kettle 1, a rim 63 of the button
element 6 is moved beyond the free end 25 of the flexible bar 21 of the vibratory element 20,
so that the rim 63 is positioned between the outer wall 41 of the handle 4 and the free end 25
of the bar 21. This situation is illustrated by figure 5.

When the on/off switch switches back to the opened position again, and the
position of the button element 6 changes as well, the free end 25 of the bar 21 is pressed

somewhat away from the outer wall 41 of the handle 4, so that a free portion of the bar 21
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extending beyond the connection elements 23, 24 is bent a little, until the rim 63 of the button
element 6 eventually moves beyond the free end 25 of the bar 21. At that moment, the free
portion of the bar 21 sways towards the outer wall 41 of the handle 4, and a vibration of the
bar 21 is initiated, at a natural resonance frequency of the bar 21. The vibration of the bar 21
causes the handle 4, or at least the portion shown in figures 5 and 6, to resonate, wherein the
handle 4 functions as a resonance box. In this way, the acoustic signal is obtained.

It follows from the foregoing that, according to the present invention,
components of a hot water kettle 1 having a certain function may also be used as a resonance
box. Hence, there is no need for an additional resonator for generating an acoustic signal, so
that space may be saved. This is an important advantage of the present invention, especially
when the present invention is applied in the field of relatively small water kettles. Another
advantage of the present invention follows from the fact that the acoustic signal is generated
on the basis of a resonance effect, as a result of which the signal may be relatively loud and
long lasting. This is particularly true when the component of the kettle 1 which is used as a
resonance box is situated at the outside of the kettle 1.

For the purpose of generating an acoustic signal in order to warn a user that
the water is ready, all that is needed is to provide a vibratory element 20, and to arrange this
vibratory element 20 such that a vibration of the vibratory element 20 is caused when the
on/off switch of the kettle 1 switches from a closed position to an opened position. For
example, as previously explained, the vibratory element 20 may be operated by means of the
button element 6 which is directly associated with the on/off switch, or by means of a
suitable actuator 10 when the vibratory element 20 is connected to the button element 6. In
either case, use is made of the fact that the position of the button element 6 changes when the
position of the on/off switch changes.

It will be clear to a person skilled in the art that the scope of the present
invention is not limited to the examples discussed in the foregoing, but that several
amendments and modifications thereof are possible without deviating from the scope of the
present invention as defined in the attached claims. While the present invention has been
illustrated and described in detail in the figures and the description, such illustration and
description are to be considered illustrative or exemplary only, and not restrictive. The
present invention is not limited to the disclosed embodiments.

For example, various embodiments of the vibratory element 20 are feasible,

wherein the vibratory element 20 may even be shaped like a commonly known tune fork.
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It is noted that the present invention is applicable in any type of device for
heating a fluid or foodstuff which needs to have an arrangement for generating an acoustic
signal for indicating a ready status of the fluid or foodstuff, an off condition of the device, or
any other circumstance as desired. In case such a device does not comprise an on/off switch
and a button element 6 as described in relation to the disclosed embodiments of the present
invention, a similar switching device may be incorporated in the device for the purpose of
operating the vibratory element 20.

Variations to the disclosed embodiments can be understood and effected by a
person skilled in the art in practicing the claimed invention, from a study of the figures, the
description and the attached claims. In the claims, the word “comprising” does not exclude
other steps or elements, and the indefinite article “a” or “an” does not exclude a plurality. The
mere fact that certain measures are recited in mutually different dependent claims does not
indicate that a combination of these measures cannot be used to advantage. Any reference
signs in the claims should not be construed as limiting the scope of the present invention.

In the foregoing, an electric hot water kettle 1 having an on/off switch is
disclosed. The on/off switch is adapted to automatically switch from a position for closing an
electric circuit of the kettle 1 to a position for interrupting the electric circuit when water
which is present inside a container 2 of the kettle 1 has been boiling for a while. The on/off
switch is manually operable through a movably arranged button element 6, a position of
which is determined by the position of the switch in a manner known per se.

In a first embodiment of the hot water kettle 1, inside a space 61 of the button
element 6, a vibratory element 20 comprising a flexible bar 21 is arranged. When the on/off
switch is in the closed position, a free end 25 of the bar 21 is retained by a hook-shaped end
portion 11 of a fixedly arranged actuator 10. As soon as the on/off switch switches to the
opened position, the free end 25 of the bar 21 is eventually released by the actuator 10, and a
free portion of the bar 21 sways towards an outer wall 62 of the button element 6, as a result
of which the vibratory element 20 starts to vibrate and the button element 6 starts to resonate,
so that sound is generated.

In a second embodiment of the hot water kettle 1, the vibratory element 20 is
connected to an outer wall 41 of a handle 4 of the kettle 1, wherein a rim 63 of the button
clement 6 is used to activate the vibratory element 20 such as to cause a vibration of this
element 20, and wherein a space of the handle 4, which is at least partially hollow, functions

as a résonance space.



10

WO 2008/038185 PCT/IB2007/053779
10

Within the scope of the present invention, it is also possible that magnetic
forces are applied for retaining and releasing the vibratory element 20. For example, an
actuator having an electromagnet may be provided, which is adapted to retain the vibratory
member 20 in a position deviating from a normal, relaxed position of the vibratory element
20 when being energized, and to release the vibratory member 20 when being deenergized.
Furthermore, it is true that within the scope of the present invention, any actuator which is
adapted to excite the vibratory member 20 and to quickly retract such as not to hinder the
vibration of the vibratory element 20 caused by the exciting action of the actuator may be
applied. In general, in case an actuator 11 is applied in the device 1 according to the present
invention, the actuator 11 may be adapted such as to act on the vibratory member 20
mechanically, magnetically, or otherwise. Furthermore, advantageously, the actuator 11 may
be constituted by a component of the device 1 which primarily serves another purpose, so
that there is no need for an additional component in the device 1. An example of such

component is a button element 6 for operating an on/off switch of the device 1.
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CLAIMS:

1. Device (1) for performing a process and for indicating having reached a
specified stage of the process, such as a device (1) for heating a fluid and for indicating a
stage of the fluid heating process at which the fluid is boiling, comprising an acoustic
member for generating an acoustic signal, which acoustic member comprises a resonance box
(4, 6) and a vibratory member (20) which is capable of generating an acoustic vibration and

thereby causing the resonance box (4, 6) to resonate.

2. Device (1) according to claim 1, wherein the vibratory member (20) is

arranged inside the resonance box (4, 6).

3. Device (1) according to claim 1 or 2, wherein the resonance box is formed by
a component (4, 6) of the device (1) which has at least one other function than being part of

the acoustic member.

4. Device (1) according to any of claims 1-3, wherein the resonance box is
constituted by a button element (6) which primarily serves for operating an on/off switch of

the device (1).

5. Device (1) according to any of claims 1-3, wherein the resonance box is at
least part of a handle (4) of the device (1), which handle (4) is adapted to be taken hold of by

a user of the device (1).

6. Device (1) according to any of claims 1-5, further comprising an actuator (6,
10) which is adapted to retain the vibratory member (20) when being in a first position with
respect to the vibratory member (20), and to release the vibratory member (20) when moving

from the first position to a second position with respect to the vibratory member (20).
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7. Device (1) according to claim 6, wherein the actuator (10) comprises a hook-
shaped portion (11) for engaging a portion (25) of the vibratory member (20) when the

actuator (10) is in the first position with respect to the vibratory member (20).

8. Device (1) according to claim 6, wherein the actuator is constituted by a
component (6) of the device (1) which has at least one other function than retaining and

releasing the vibratory member (20).

9. Device (1) according to claim 6 or 8, wherein the actuator is constituted by a

button element (6) which primarily serves for operating an on/off switch of the device (1).

10. Device (1) according to any of claims 1-7, wherein the vibratory member (20)
is connected to a button element (6) which primarily serves for operating an on/off switch of

the device (1).

11. Device (1) according to any of claims 1-5, further comprising an actuator

having an electromagnet.
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