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A jug-type kettle comprises a body
(1) of moulded plastics material having a
top opening closable by a lid (17), a spout
(2), and a handle (3). A hopper (4) is
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mounted in the upper region of the body
(1), the hopper accommodating a filter
cartridge (5) which is removably mounted
in a cylindrical well (43) formed in the
base of the hopper (4) and extending down
into the lower region (7) of the body (1).
A conventional electric heating element
(6) is mounted in the lower region (7)
of the kettle body. The hopper (4) and
kettle body (1) are shaped such that the
lower region (7) communicates with the
spout (2) and also with a steam-responsive
control (8) mounted in the handle (3).
To use the kettle, water is poured into
the hopper (4) via the top opening and
is constrained to pass through the filter
cartridge (5) before entering the lower
region (7) to be heated by the heating
element (6).
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A KETTLE

This invention relates to a kettle and in particu-
lar though not exclusively to an electric kettle of the
type commonly known as a jug kettle having a plastics

moulded body.
When water is boiled in a kettle particularly of

this type, scum and scale are precipitated out of the water
especially if the water is hard. This can result in the
heating element of the kettle becoming furred with scale
which reduces its efficiency, as well as scale and scum
being present in the heated water as it is poured out of
the kettle which is particularly unpleasant if the water is
used for drinking. In order to prevent the latter problem
of the heated water which is poured out of the kettle being
contaminated, a number of jug kettles are fitted with a
fine mesh filter over the spout opening so that heated
water in the kettle is constrained to pass through the
filter as it is poured out. However, this does not solve
the problem of the kettle element becoming furred and only
results in all the contaminants being left inside the
kettle where they build up each time the kettle is used.

It is therefore an object of the present invention
to provide an improved kettle, such as of the jug kettle
type, which can remove, or at least greatly alleviate, both
of the afore—mentibned problems with existing kettles.

Accordingly, the present invention consists in a
kettle comprising a body for containing water to be heated,
the body having a top opening closable by a lid, and filter
means mounted in said body, said filter means being ar-
ranged such that the water is constrained to pass there-
through during its passage into the kettle body via said

top opening.



WO 96/22045 PCT/GB96/00090

10

15

20

25

30

35

-2-

In a preferred embodiment, the kettle body com-
prises an upper compartment and a lower compartment, and
said filter means is mounted between said compartments such
that water poured into the upper compartment via said top
opening is constrained to pass through the filter means
into said lower compartment. The kettle may be provided
with an electric heating element located in or adjacent the
lower compartment to heat water contained in said lower
compartment.

Preferably, the upper compartment is formed by a
hopper mounted in the upper region of the interior of the
kettle body and the filter means is mounted in the base of
the hopper. The hopper may be removable from the kettle
body and/or the filter means may be removable from the
hopper. This facilitates cleaning of the hopper and enables
regular cleaning or replacement of the filter means, as
well as the option of using the kettle without the filter
means if desired.

The hopper is advantageously shaped to enable water
in the lower compartment to be poured out of the kettle
through the kettle spout. The kettle may also include
control means responsive to steam generated by the heated
water to disconnect power to the heating element, and the
hopper may be shaped to guide steam from the lower compart-
ment towards the ‘control means.

The filter means may be a demineralising filter
comprising a filter cartridge containing a water treatment
agent in a granular form which can act on the water flowing
through the cartridge. The filter cartridge preferably has
spaced-apart water-permeable walls formed, for example,

from sintered granular plastics material, between which the

water treatment agent is retained.
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One problem which may arise if a filter cartridge
containing standard granular filter material including
jon-exchange resins is used is that the granular material
can become overheated due to the heated water and steam in
the kettle, which may adversely affect the resins. It may
be possible to overcome this problem by using specialised
high-temperature granular material, but this would increase
the cost of replacement cartridges and would not have the
added benefit of being able to use the same type of car-
tridge in both cold water filter jugs and the kettle.

In order to alleviate this problem, a particularly
advantageous arrangement of the present invention includes
means for thermally insulating the filter means from heated
water in the kettle body. The thermally insulating means
may comprise a space formed in the kettle body which sur-
rounds the filter means when mounted in the body and which
is arranged to remain filled with relatively cocl water
during operation of the kettle. Additionally or alterna-
tively, the thermally insulating means may comprise at
least one insulating layer of air and/or of thermally
insulating material, such as closed cell expanded foam,
which surrounds the filter means when mounted in the kettle
body. The insulating means may also include a heat-reflec-
tive coating surrounding the filter means.

preferably, the kettle also includes means for
controlling the heating of the water in dependence on the
rate of flow of the water through the filter means. In
this way, boiling of a relatively small amount of water
which has initially passed through the filter means, and
thus premature operation of the steam-responsive control
means, can be prevented. One suitable example of means
for controlling the heating comprises & magnetic float
provided in the kettle body, the float being arranged to
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activate a switch to connect power to the heating element
only when the amount of water which has passed through the
filter means reaches a predetermined level within the
kettle body.

In one embodiment, the kettle includes means for
automatically registering each time water enters the kettle
body, in order to monitor the usage of the filter means.
The lid may include an aperture through which the water can
pass to enter the kettle without removing the lid, the
aperture being closable by a cover, and the registering
means being arranged to register automatically each time
the cover is opened.

The invention will now be described by way of
example with reference to the accompanying drawings, in
which:-

Figure 1 is a schematic vertical section through a
kettle according to one embodiment of the invention;

Figure 2 is a schematic vertical section through a
kettle according to a second embodiment of the invention;:

Figure 3 is a schematic half section - half side
view of a filter cartridge which can be used in the kettle
shown in Figure 1 or 2;

Figure 4 is a schematic perspective view of a lid
which may be used on the kettle shown in Figure 1 or 2;

Figure 5 is an exploded view of the lid shown in
Figure 4;

Figures 6 and 7 are respectively a plan and a
perspective view of certain components of the lid shown in
Figures 4 and 5; and

Figure 8 is a schematic vertical section through a
kettle according to a third embodiment of the invention.
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Referring firstly to the embodiment shown in Figure
1, a jug-type kettle comprises a body 1 of moulded plas-
tics material having a top opening closable by a 1lid 17, a

spout 2, and a handle 3. A hopper 4 is mounted in the

upper region of the body 1, the hopper accommodating a

filter cartridge 5 which is removably mounted in a cylin-
drical well 43 formed in the base of the hopper 4 and
extending down into the lower region 7 of the body 1. The
cartridge 5 contains a granular filter material and will be
described in more detail hereinbelow. The well 43 has an
annular seal 43a extending into the well and an aperture
45 is formed in its side wall near the top of the well. A
support 43b ensures that a space remains between the car-
tridge 5 and the pase of the well 43. A conventional elec-
tric heating element 6 is mounted in the lower region 7 of
the kettle body. The hopper 4 and kettle body 1 are shaped
such that the lower region 7 communicates with the spout 2
and also with a steam-responsive control 8 mounted in the
handle 3. The control 8 is connected to a user-operable
switch 9 for switching power to the heating element in a
conventional manner. In this way, steam generated by water
heated in the lower region 7 is guided up through passage
40 formed between the side walls of the hopper 4 and kettle
body 1 to cause the control 8 to disconnect power to the
heating element 6 upon its sensing of the steam.

A float 46 incorporating a permanent magnet is
mounted for vertical movement in the lower region 7. A
normally-open reed switch 47 is housed in the side wall of
the kettle body 1 adjacent the float 46 and is electrical-
ly connected to a controller 48 for controlling power to
the heating element 6.

The illustrated kettle is of the "cordless" type

and is removably mounted on a base 49.
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To use the kettle, water is poured into the hopper
1, as shown by the larger arrow in Figure 1, and percolates
down through the granular filter material contained in the
filter cartridge 5. In this way most of the contaminants
responsible for scum and scale are removed from the incom-
ing water. The filtered water then passes into the space
44 surrounding the cartridge 5 until the space is filled.
The water then flows through the aperture 45, as shown by
the smaller arrow, and starts to fill the lower region 7.
This causes the float 46 tc float up within the kettle body
and to close the reed switch 47 by magnetic force when a
predetermined level of water is contained in the lower
region 7. Power is then supplied to the heating element 6
and the water contained in the lower region 7 of the kettle
body is heated until steam rising up the passage 40 acti-
vates the control 8 to disconnect the power to the element
6. The heated water can be subsequently poured out of the
lower region of the kettle body via the spout 2. The layer
cf cooler water which remains in the space 44 helps to
thermally insulate the cartridge 5 from the heated water
and thus to alleviate overheating of the granular filter
material contained in the cartridge. Additionally, a
heat-reflective coating may be provided on the ocuter sur-
face of the well 43.

The hopper 4 is advantageously removable from the
kettle body 1 to enable the hopper to be more easily
cleaned and to enable the kettle to be used without the
filter means if desired. The filter cartridge 5 is also
removable from the hopper 1 to enable the cartridge to be
regularly replaced. The lid 17 also preferably includes a
flange 50 which prevents filling of the kettle via the
spout 2 and thus by-passing of the filter means.
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2 and 8 show two alternative embodiments of

Figures
the kettle in which like parts are jabelled with like
reference numerals with respect to Figure 1. The embodi-

ment of Figure 2 differs from the embodiment of Figure 1 in
that a double skin of thermal insulation surrounds the
cartridge 5. In this embodiment, the well 43 is provided
with inner and outer walls 51, 52 surrounding the cartridge
5 and forming an inner space 44 between the cartridge 5 and
inner wall 51 and an outer space 53 between the inner and

outer walls 51, 52. A passage 54 is provided to bridge the

outer space 53 SO that the inner space 44 communicates
directly with the lower region 7 of the kettle body. The
outer space 53 1is made water-tight and may be filled just
with air or it may contain a thermally-insulating material
such as a closed cell expanded foam. In addition, the
inner and/or outer walls 51, 52 may be provided with a
heat-reflective coating to reflect heat from the heated
water in the lower region 7.

The embodiment shown in Figure 2 operates in the
same manner as the embodiment of Figure 1 and the filtered
water which fills the inner space 44 flows into the lower
region 7 via the passage 54. This second embodiment thus
provides additional thermal protection for the granular
filter material’of the cartridge 5.

In the embodiment of Figure 8, the kettle also has
the double skin of thermal insulation surrounding the
cartridge 5. However, an alternative passage 54’'is ar-

ranged vertically in the base of the well 43 and communi-

cates with the lower region 7 of the kettle body via a
tortuous Or labyrinth water outlet path 55, through which
water filtered through the cartridge 5 is constrained to
pass before entering the lower region. The location of the

passage 54’ means that the filtered water flowing out of
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the base of the cartridge 5 may not fill the inner space
44. The amount of water remaining in the inner space
depends on the rate of flow of water through the cartridge
5 relative to the rate of flow of water through the passage
54’ and the outlet path 55.

The tortuous outlet path 55 inhibits inflow of
heated water from the lower region 7 into the inner space
44 of the well 43 which would otherwise tend to heat the
granular material of the cartridge 5. In addition, the
exit of the outlet path 55 faces the spout side of the
kettle in order to prevent inflow of heated water when the
kettle is tilted to pour water from the lower region 7 out
of the spout 2.

Figure 3 shows in more detail the filter cartridge
5 which is of the general type described in our British
Patent Publication No. 2255771A. The cartridge comprises a
moulded plastics, generally cylindrical container 10, the
upper end of which is formed with an encircling projecting
rim 11. The filter material of the cartridge 5 contains a
water treatment agent 12 in a granular form, such as a mix
of ion exchange resins and activated carbon. The granular
treatment agent is retained within the container 10 by a
base cap 42 and a top cap 13. The top cap has an outer
peripheral flange 14, a dome shaped central portion 15 and
an integral upstanding spigot 16, and the base cap is flat.
The cap 13, 42 are water-permeable and may be made of
sintered plastics material, which may be produced by sin-
tering suitably sized plastics granules in a mould which is
passed through a microwave oven at a suitable speed to
allow the granules to fuse together but to maintain their
shape to create an integral but porous structure. In this
example, the top cap 13 is of sintered polypropylene and
the base cap 42 is of sintered polyethylene.
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Figures 4 to 7 illustrate an example of the 1lid 17
suitable for use on the kettle body 1. This lid incorpo-
rates means for automatically monitoring usage of the
filter so that the user knows when the filter cartridge
needs to be replaced, as described in our co-pending Brit-
ish Patent Application No. 9508096.6.

The lid 17 fits over the kettle body 1l so as to
enclose the hopper 4. Towards the end l17a of the lid 17
which is intended to be adjacent the kettle spout, is an
and the lid has at its centre a housing 19,

aperture 18,
provides a knob to remove the lid from the kettle

which
body and which contains a channel 20 and is closed by a cap
21. The 1lid 17 also has a peripheral skirt 22 depending
from its edge and ensuring a good fit inside the rim of the
hopper 4 and kettle, and in the end of the skirt 22 which
is intended to be adjacent the kettle handle is provided an
opening 23.

A slidable plate 24 has a portion 25 which acts as
a cover to close the aperture 18. An elongated portion 26
of the plate 24 extends through the skirt opening 23 and
has at its end a user-operable thumb grip 27, which 1is
intended to overlie the upper part of the handle of the

kettle.
The platé 24 has a central longitudinal slot 29

which partly extends into the elongated portion 26. A
flange 30 extending into the slot 29 and also a vertical
lug 31 are provided adjacent the cover portion 25. A
resilient member such as a spring 32 rests on the flange 30
and is located in the channel 20 with one end bearing
against the lug 31 which protrudes into the channel 30. The
other end of the spring 32 bears against the opposite end

of the channel 20.
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A rotary disc 33 is located below the plate 24, and
at the centre of the disc 33 is an axle 34 which extends up
through a hole (not shown) in the lid 17, inside the hous-
ing 19, and is received in a cylindrical disc holder 35
which allows rotation of the disc 33. Around the periphery
of the disc 33 are a plurality of equally spaced teeth 36
which engage with a tooth 37 on the underside of the plate
24 to form a ratchet mechanism. An opposing tooth 38, seen
in Figure 6, is provided on the underside of the 1lid 17 and
is arranged to engage with the disc teeth 36 at a position
substantially opposite the tooth 37. The upper surface of
the disc 33 has markings 39 in any suitable form which can
be viewed through a window 41 in the 1lid 17.

In order to enable water to enter the hopper 4 when
the lid is fitted on the kettle body, the aperture 18 is
opened by pulling the plate 24 towards the kettle handle,
against the bias of the spring 32, by means of the thumb
grip 27. As the plate moves, the tooth 37, which engages
with the disc teeth 36, rotates the disc 33 clockwise
through a preset angle depending on the number of teeth 36
and causes a different marking 39 to be visible through the
window 41.

When the thumb grip 27 is released the spring 32
urges the lug 31 and hence the entire plate 24 towards the
spout, thereby reclosing the aperture 18 with the cover
portion 25. The tooth 37 slides over the sloping face of
the tooth 36 with which it is engaged and the opposing
tooth 38 prevents any anti-clockwise rotation of the disc
33.

The rotary disc 33 thus registers each time water
can enter the hopper 1 via the open aperture 18 and the
visible markings 39 on the disc 33 indicate the remaining
useful 1life of the replaceable filter cartridge. In one
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example, the rotation of the disc and its markings may be
arranged such that one complete revolution of the disc
represents the total life of each filter cartridge. The
hopper can be filled via the aperture 18 without removing
the 1id 17, and the kettle can be held by the handle and
the aperture can be opened by means of the thumb grip 27
simultaneously with one hand. This enables the hopper 4 to
be easily and gquickly filled, for example from a running
tap, via the aperture 18 with the corresponding usage of

the filter cartridge being automatically registered by the

rotary disc 33.
The present invention thus provides a kettle which

filters incoming water before it is heated or boiled,
rather than outgoing water after it has been heated or
boiled. This therefore greatly reduces the amount of
contaminants in the incoming water which are responsible
for the build-up of scum and scale once the water is heat-
ed, thereby alleviating the problems associated with exist-
ing kettles. The invention also enables a standard filter
cartridge commonly used in cold water filter jugs to be
used in the kettle without any adverse affects on the

cartridge which may be caused by overheating.
Whilst particular embodiments of the invention

have been described, various modifications may be envisaged
without departure from the scope of the invention. For
example, the means for controlling the heating of the water
in dependence cn the water filtering rate need not comprise
a magnetic float. It could alternatively comprise a low
power element which slowly heats up the water as the lower
region of the kettle body fills, or a position switch
having "off", "simmer" and "boil" positions which could be
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manually or automatically controlled. The heating element
6 could be electrically controlled to provide a heating
profile matching the water flow rate. Alternatively pre-
heating could take place, the full power being switched in
by a bimetallic strip when a certain temperature 1is
reached, or a delay switch could switch on the heating
element after a pre-set initial delay. Other possible
water level sensing devices, apart from the magnetic float,
include a pressure pad which senses a predetermined volume
of water, capacitance plates using the water to make the
electrical circuit when the correct level has been reached,
a flexible membrane in the base of the kettle body which
operates a microswitch, and an optical sensor for sensing
the water level.

Level indicators, sight tubes or insert-mounted
clear panels could be used to give an external indication
of the water level in the hopper and/or the lower region of
the kettle body. Where magnetic floats are provided, the
Jevel indicators could make use thereof by incorporating a
member attracted by the permanent magnet to move within a
clear tube. Various controls and heating systems other
than that described above, for example a sub-floor heating
system, with various methods of attaching the heating
element to the kettle body or base, could be incorporated
into the kettle. As an alternative to the “cordless”
kettle, it could be of the "corded" type. The lid could
be made lockable with a sealing fit to prevent water spil-
lage from the hopper.

Other types of filter means could be used as an
alternative to the filter cartridge described and illus-
trated, such as a "tea bag" type pouch containing loose
filter media, or replaceable loose filter media contained
in the bottom of the hopper. An alternative shape or
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ter cartridge may pbe used, for

construction of the fil
pe of standard perforated

example, the caps 13, 42 may
lastics material instead of sintered plastics.

In another embodiment, the return sprin
s may not be used.

5 p
g 32 of the

filter monitoring mean
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CLAIMS

1. A kettle comprising a body (1) for containing water to
be heated, the body (1) having a top opening closable by a
lid (17), and filter means (5) mounted in said body (1),
said filter means (5) being arranged such that the water is
constrained to pass there-through during its passage into
the kettle body (1) via said opening.

2. A kettle as claimed in claim 1, wherein the kettle body
(1) comprises an upper compartment (4) and a lower
compartment (7), and said filter means (5) is mounted
between said compartments (4,7) such that water poured into
the wupper compartment (4) via said top opening is
constrained to pass through the filter means (5) into said

lower compartment (7).

3. A kettle as claimed in claim 2, including an electric
heating element (6) 1located in or adjacent the lower
compartment (7) to heat water contained in said lower

compartment (7).

4. A kettle as claimed in claim 2 or 3, wherein the upper
compartment (4) is formed by a hopper (4) mounted in the
upper region of the interior of the kettle body (1) and the
filter means (5) is mounted in the base of the hopper (4).

5. A kettle as claimed in claim 4, wherein the hopper (4)
is removable from the kettle body (1) and/or the filter
means (5) is removable from the hopper (4).

6. A kettle as claimed in claim 4 or 5, wherein the hopper
(4) is shaped to enable water in the lower compartment (7)
to be poured out of the kettle through the kettle spout (2).
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7. A kettle as claimed in claim 4, 5 or 6, including
control means (8) responsive to steam generated by the
heated water to disconnect power to the heating element (6),
the hopper (4) being shaped to guide steam from the lower

compartment (7) towards the contrcl means (8).

8. A kettle as claimed in any preceding claim, wherein the
filter means (5) is a demineralising filter comprising a
filter cartridge (5) containing a water treatment agent (12)
in a granular form which can act on the water flowing

through the cartridge (5).

g. A kettle as claimed in claim 8, wherein the filter
cartridge (5) has spaced-apart water-permeable walls (13,42)
formed, for example, from sintered granular plastics
material, between which the water treatment agent (12) is

retained.

10. A kettle as claimed in any preceding claim, including
means (44) for thermally insulating the filter means (5)
from heated water in the kettle body (1).

11. A kettle as claimed in claim 10, wherein the thermally
insulating means (44,53) comprises a space (44) formed in
the kettle body (1) which surrounds the filter means (5)
when mounted in the body (1) and which is arranged to remain
filled with relatively cool water during operation of the

kettle.

12. A kettle as claimed in claim 10 or 11, wherein the
thermally insulating means (44,53) comprises at least one
insulating layer (53) of air and/or of thermally insulating
material, such as closed cell expanded foam, which surrounds
the filter means (5) when mounted in the kettle body (1).
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13. A Kkettle as claimed in claim 11 or 12, wherein the
thermally insulating means (44,53) includes a heat-
reflective coating surrounding the filter means (5).

14. A kettle as claimed in any preceding claim, including
means (46) for controlling the heating of the water in
dependence on the rate of flow of the water through the

filter means (5).

15. A kettle as claimed in claim 14, wherein the means (46)
for controlling the heating comprises a magnetic float (46)
provided in the kettle body (1), the float (46) being
arranged to activate a switch (47) to connect power to the
heating element (6) only when the amount of water which has
passed through the filter means (5) reaches a predetermined
level within the kettle body (1), in order to monitor the
usage of the filter means (5).

16. A kettle as claimed in any preceding claim, including
means (33) for automatically registering each time water
enters the kettle body (1), in order to monitor the usage of
the filter means (5).

17. A kettle as claimed in claim 16, wherein the 1lid (17)
includes an aperture (18) through which the water can pass
to enter the kettle without removing the 1lid (17), the
aperture (18) being closable by a cover (25), and the
registering means (33) being arranged toc register
automatically each time the cover (25) is opened.
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