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CONTROL FOR A LIQUID HEATING VESSEL

The present invention relates to controls for liquid heating vessels, and also to liquid

heating vessels comprising a control fastened to a base thereof.

Typically a control for a liquid heating vessel, such as a kettle, comprises a moulded
plastics unit which houses at least one switch for controlling a supply of electrical
power to the liquid heating vessel, and a metal mount plate attached to the moulded
plastics unit. Usually the metal mount plate comprises one or more holes allowing the
metal mount plate to be fastened to a base of a liquid heating vessel, for example by
studs or the like, so as to mount the control in thermal contact with the base. In the
control, the mount plate may be attached to the moulded plastics unit by a number of
metal tabs or lugs that are each bent out of the plane of the mount plate to pass
through a corresponding opening provided in the moulded plastics unit, the ends of
the tabs or lugs being bent over again to secure the mount plate and moulded unit
together. An example of such a control is seen in WO 95/34187 and embodied by the

U18 series of controls sold by Strix Limited.

In recent times there has arisen a need to improve the strength of kettle controls. For
example, domestic kettles may be subjected to a “drop test” to ensure that they can
withstand the forces experienced during transit, which can act to pull the main control
moulding away from the mount plate. In order to address this problem, a control for a
liquid heating vessel may be strengthened by adding one or more screws that pass
through the mount plate and the moulding to hold them together. However this makes
it more expensive to manufacture the control, both in terms of the component cost

and additional assembly required.

The present invention aims to provide a control for a liquid heating vessel with

improved attachment of the metal mount plate to the main moulded plastics unit.

According to the present invention there is provided a control for a liquid heating
vessel wherein the control comprises a moulded plastics unit which houses at least
one switch for controlling a supply of electrical power to the liquid heating vessel, and

a generally planar metal mount plate attached to the moulded plastics unit, wherein
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the metal mount plate comprises one or more holes allowing the metal mount plate to
be fastened to a base of a liquid heating vessel, wherein the metal mount plate further
comprises a metal tab arranged to attach the mount plate to the moulded plastics unit,
the metal tab comprising a pillar that is bent at its base out of the plane of the mount
plate and the pillar comprising an arm extending substantially parallel to the mount
plate in the same plane as the pillar, wherein the moulded plastics unit comprises a
rest positioned to receive the arm of the metal tab, and wherein the mount plate is
plastically deformed next to the metal tab so as to form a stiffened shape at the base
of the pillar that creates a tensile force acting along the pillar so that the arm pulls
down on the rest in the plane of the pillar and the metal tab is therefore held in tension

to attach the mount plate to the moulded plastics unit.

Thus a control according to the present invention is strengthened by the mount plate
being attached to the moulded plastics unit by a metal tab that is arranged to apply a
tensile force acting along the pillar and hence out of the plane of the mount plate, in
an analogous way to a screw applying a tensile force to hold the two parts together,
but without the need for any such additional components. This may be referred to as
a “tension locking” arrangement. The metal tab has a different structure to the metal
lugs used to secure the mount plate to the moulding in prior controls, e.g. as seen in
WO 95/34187, because the metal tab comprises a pillar bent out of the plane of the
mount plate and an arm extending substantially parallel to the mount plate in the
same plane as the pillar, rather than being bent over again. This means that when
the arm pulls down on a rest provided by the moulded plastics unit, in the plane of the
pillar, the rest is compressed by the tensile force acting along the pillar, and the
strong metal pillar would have to itself deform before the mount plate can be loosened
from the moulded plastics unit. This is enhanced by the stiffened shape creating the
tensile force. In prior controls, on the other hand, the doubly bent metal lug is
susceptible to coming loose because the bent over end of the tab is not in the same
plane as the rest of the tab and only provides a friction grip onto the moulding rather

than being held in tension.

According to at least some embodiments of the present invention, the pillar comprises
two arms extending substantially parallel to the mount plate in the same plane as the
pillar to form a T-shape. A metal tab having such a T-shape is structurally different

from the bent over metal lugs used to secure the mount plate to the moulding in prior
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controls. A benefit of the T-shape is that the metal tab includes two arms, one
arranged either side of the pillar, with both arms pulling down so that the tensile force
created along the pillar is applied in a balanced way to the moulded plastics unit. The
moulded plastics unit preferably comprises a corresponding pair of rests positioned
either side of the pillar to receive the arms of the T-shape. Accordingly each metal
tab can advantageously be held in tension with two different areas of contact, defined
by the rests, acting to attach the mount plate to the moulded plastics unit. Such

distribution of the tensile force increases the strength of attachment.

According to at least some embodiments of the present invention, the metal mount
plate comprises a plurality of the metal tabs as described above, each arranged to
attach the mount plate to the moulded plastics unit. For example, the metal mount

plate comprises at least two metal tabs as described above.

The one or more rests formed on the moulded plastics unit may simply provide a
surface against which the one or more arms of each metal tab can pull down.
However, according to at least some embodiments of the present invention, the one
or more rests provided by the moulded plastics unit may each comprise a slot that is
dimensioned to receive an arm of the metal tab. Such matching slots assist in

forming a tight tension “lock” between the metal tab and the moulded plastics unit.

The control may comprise one or more further features that act to assist in forming a
secure attachment of the metal mount plate to the moulded plastics unit. In particular,
the Applicant has recognised that it is important to enable rapid and precise assembly

of the control as well as achieving strong attachment.

According to at least some embodiments of the present invention, the moulded
plastics unit comprises a locating boss arranged to locate in an opening formed in the
metal mount plate where the pillar of the metal tab is bent out of the plane of the
mount plate. Each opening may have a T-shape corresponding to the T-shape of the
associated metal tab. Where the metal mount plate comprises a plurality of metal
tabs, the moulded plastics unit may comprise a locating boss for each of the metal
tabs. An advantage of the moulded plastics unit providing such locating bosses is

that they can enable precise location of the mount plate relative to the moulded unit in
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the plane of the control. This can help to speed up precise assembly. The one or

more locating bosses can also contribute to increased structural in-plane strength.

According to at least some embodiments of the present invention, the moulded
plastics unit comprises a moulded hook that includes a base portion protruding out of
the plane of the moulded plastics unit and a hook portion bent over to extend
substantially parallel to the moulded plastics unit. The hook portion may be spaced
from the main moulded plastics unit by a height sufficient to accommodate the metal
mount plate. The metal mount plate preferably comprises an aperture that is
dimensioned to receive the moulded hook. The aperture may be formed in a portion
of the mount plate that is angled out of the plane of the mount plate so as to assist in
insertion of the hook portion through the aperture. During assembly, the metal mount
plate may be slid over the moulded hook by pushing the hook portion through the
aperture. The base portion then engages with the aperture to hold the mount plate in
a defined lateral position. The moulded hook advantageously holds the mount plate
against the moulded plastics unit while the mount plate next to the one or more metal
tabs is bent, during assembly, so that the arms of the metal tabs press down on the

corresponding rests and the tension locking is achieved.

According to a further preferred feature of the present invention, the aperture in the
metal mount plate comprises a shaped edge that is arranged to mate with a
corresponding protrusion or indentation on a facing surface of the moulded hook.
This can assist in the moulded hook gripping onto the metal mount plate so as to
contribute to the attachment strength of the control. Preferably the hook portion
comprises a curved protrusion or indentation on the facing surface of the moulded
hook. The shaped edge may comprise a correspondingly curved indentation or
protrusion for mating purposes. These curved mating features contribute to a

stiffened geometry for the additional attachment point provided by the moulded hook.

According to at least some embodiments of the present invention, the control
comprises three main attachment points between the metal mount plate and the
moulded plastics unit. These three attachment points may comprise two metal tabs
as described above and one moulded hook as described above. The three
attachment points may be spaced from one another to form the corners of a triangle

covering a central portion of the control. It is an advantage of such an arrangement
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that the three attachment points can achieve a strong connection between the mount

plate and the moulded unit without needing any additional screws or other fasteners.

The Applicant has realised that by providing the control with built-in attachment points
between the metal mount plate and the moulded plastics unit, and in particular a
compact arrangement of three attachment points as described above, the mount plate
may have a smaller area than in prior controls. For example, the mount plate does

not need to provide space for additional screw holes.

According to at least some embodiments of the present invention, the mount plate
comprises a maximum diameter that is no more than 75 mm, preferably no more than
70 mm, and further preferably less than 70 mm. Most preferably the mount plate
comprises a maximum diameter that is about 67 mm. This can be compared to a
maximum diameter of 76 mm for the Applicant’s U18 series of controls. As a result,
the space needed to accommodate the mount plate on the base of a liquid heating
vessel is reduced. This means that the heated base can itself be reduced in size.
This enables the manufacture of smaller liquid heating vessels for the same heating

power, reducing the costs of manufacture and also of transportation.

According to the present invention there is further provided a liquid heating vessel
comprising a base in contact with liquid during use and a heating element mounted in
thermal contact with the base, and a control as described hereinabove with the metal
mount plate of the control fastened to the base in an area circumscribed by the
heating element. It will be appreciated that the area circumscribed by the heating
element may be reduced to match the maximum diameter of the mount plate. Thus
the area circumscribed by the heating element may comprise a maximum diameter
that is less than 70 mm, for example 67 mm. This means that the base can be made
smaller and the heating element is able to heat the base more efficiently. As a

consequence, the base may be made thinner than usual.

According to at least some embodiments of the present invention, the base of the
liquid heating vessel comprises a thermal diffuser plate to which the heating element
is mounted and the thermal diffuser plate preferably has a thickness that is less than

2 mm. For example, the thickness of the thermal diffuser plate may be reduced to
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about 1.5 mm in combination with the more compact mount plate of a control as

described above.

According to at least some embodiments of the present invention, the base of the
liquid heating vessel is substantially flat. The metal mount plate of the control can be
fastened to the flat base. The flat base of the liquid heating vessel may comprise one
or more studs that pass through the one or more holes of the metal mount plate to

enable the control to be fastened in position.

A liquid heating vessel as described herein is preferably a cordless liquid heating
vessel of the type comprising a 360° cordless electrical connector. Such a 360°
cordless vessel can be connected to an electrical power base irrespective of their
relative angular orientation, or substantially irrespective of their relative angular
orientation. For example, the 360° cordless electrical connector may allow for
connection to an electrical power base through a relative angular range that is
preferably at least 300°, 320°, or 340° and substantially up to 360°.

Thus according to at least some embodiments of the present invention, the moulded
plastics unit of the control comprises a cylindrical wall housing a 360° cordless
electrical connector. Preferably the 360° cordless electrical connector comprises at
least one metal ring arranged concentrically around a central pin. Preferably the 360°
cordless electrical connector is electrically connected to the at least one switch for
controlling a supply of electrical power to the liquid heating vessel. The 360° cordless
electrical connector may be a three-pole connector, for example of the type disclosed
in WQ0O95/08204, or a five-pole connector, for example of the type disclosed in
WO001/28294 .

Some preferred embodiments of the present invention will now be described, by way
of example only, and with reference to the accompanying drawings, in which:

Figure 1 provides an upper perspective view of a control according to an embodiment
of the present invention;

Figure 2 provides a lower perspective view of a control according to an embodiment
of the present invention;

Fig. 3a shows an upper side of the metal mount plate which is attached to the control

seen in Figures 1 and 2;
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Fig. 3b shows a lower side of the metal mount plate which is attached to the control
seen in Figures 1 and 2;

Figures 4a and 4b provide a close-up view of the control seen in Figure 2,
respectively during and after assembly;

Figure 5 provides a close-up view of a prior art control for comparison with Figure 4b;
Fig. 6a shows a plan view of a metal mount plate fastened to the base of a liquid
heating vessel; and

Fig. 6b shows a cross-sectional side view of a metal mount plate fastened to the base

of a liquid heating vessel.

There is seen in Figures 1 and 2 a control 2 for a liquid heating vessel of the type
comprising a moulded plastics unit 4 to which there is attached a generally planar
metal mount plate 6. The moulded plastics unit 4 includes a 360° cordless electrical
connector 8 (seen in Fig. 2) which enables an electrical power supply to be connected
to the control 2. Although not visible in the Figures, the moulded plastics unit 4
houses at least one switch which can be opened in order to interrupt the electrical
power supply. An electrical power supply circuit including the at least one switch is
terminated by a pair of electrical terminals 10a, 10b which enable the electrical power
supply to be connected to a heating element or other electrical component in a liquid

heating vessel.

The control seen in Figures 1 and 2 functions in a similar way to the applicant’'s U18
series of controls, and reference may be made to the principles of operation disclosed
in WO 95/34187. Although features of the control 2 which are already known in
general from the prior art will not be described in further detail here, it may be seen
that the control 2 includes a spring-mounted trip lever 12 that provides for manual
operation of at least one switch in the electrical power supply circuit. Furthermore, it
may be seen from Figure 2 that a steam-sensitive bimetallic actuator 14 is mounted at
one end of the moulded plastics unit 4 and arranged to operate the trip lever 12 upon

detecting boiling in the liquid heating vessel.

As seen in Figure 1, on an upper surface of the metal mount plate 6 there is
positioned a first bimetallic actuator 15a and a second bimetallic actuator 15b. The
two bimetallic actuators 15a, 15b provide the control 2 with an overheat protection

function. It may be seen that the metal mount plate 6 includes three holes 16a, 16b,
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16¢ which allow the mount plate 6 and hence the control 2 to be fastened to a base of
a liquid heating vessel, for example using mounting studs protruding from the
underside of the base. When the control 2 is fastened against the base of a liquid
heating vessel, the first and second bimetallic actuators 15a, 15b are held in thermal
contact with the heated base so as to be sensitive to its temperature. The first
bimetallic actuator 15a is arranged to operate upon reaching a first, lower temperature
and therefore provides primary overheat protection. The second bimetallic actuator
15b is arranged to operate upon reaching a second, higher temperature and therefore
provides secondary overheat protection. Such overheat protection may be in required
in the event that, for example, electrical power is supplied to a liquid heating vessel
even when it is empty. In such a control the first bimetallic actuator 15a is typically
arranged to operate a switch housed inside the moulded plastics unit 4 that opens a
neutral side of the electrical power supply. The neutral side of the electrical power
supply may be provided by a ring 18 of the cordless electrical connector 8. The
second bimetallic actuator 15b is typically arranged to operate a switch that opens a
live side of the electrical power supply, which may be provided by a pin 20 of the

cordless electrical connector 8. These features are seen in Figure 2.

It can be seen from Figure 1 that the first bimetallic actuator 15a has a generally
circular shape, while the second bimetallic actuator 15b has generally rectangular
shape. Both the first and second bimetallic actuators 15a, 15b are snap action
actuators that are concave. The generally circular shape of the first bimetallic actuator
15a provides a circular edge in contact with the heated base of the liquid heating
vessel, which means that the bimetallic actuator 15a can respond quickly to an
overheat condition. The generally rectangular shape of the second bimetallic actuator
15b, on the other hand, means that the bimetallic actuator 15b has four distinct points
of contact with the heated base and therefore thermal conduction may be slightly less
efficient. However, as the second bimetallic actuator 15b performs a secondary
overheat protection role it is not as critical to provide a fast response. An advantage
of the first bimetallic actuator 15a operating to open the neutral side of the electrical
power supply, before the live side, is that it avoids the risk of electrical arcing from a
contact of the switch to an earthed metal component such as the metal mount plate.
The switch on the neutral side is on the opposite side of the electrical load to the
voltage supply, so there is no potential difference between this switch and earth. This

eliminates the possibility of electrical shorting to earth when the contacts of the



10

15

20

25

30

35

WO 2017/158321 PCT/GB2017/050618

-9-

neutral switch are opened. If the electrical power supply circuit were to be interrupted
by opening the switch on the live side instead, there would be a tendency for shorting
to earth resulting in a rapid discharge of electrical energy i.e. so-called “flash to earth”.
The trip lever 12 is also arranged to operate a switch that preferentially opens the
neutral side of electrical power supply, so that the electrical power supply circuit is

always interrupted first on the neutral side.

There will now be described a novel way in which the metal mount plate 6 is attached

to the moulded plastics unit 4 in a more robust manner than prior art controls.

It may be seen from Figure 2 that the metal mount plate 6 comprises a pair of metal
tabs 22 that are bent out of the plane of the mount plate 6 so as to extend
downwardly relative to the upper surface of mount plate 6 that carries the bimetallic
actuators 15a, 15b. The metal mount plate 6 is seen in more detail in Figures 3a and
3b. In particular, it is clearly seen from Figure 3b that each of the metal tabs 22
comprises an upstanding pillar 23 bent at its base out of the plane of the mount plate
6 and a pair of arms 24a, 24b extending substantially parallel to the mount plate 6 but
in the same plane as the pillar 23. The metal tabs 22 therefore have a T-shape

formed in a plane that is generally perpendicular to the plane of the mount plate 6.

Referring to Figure 2, it may be seen that each of the metal tabs 22 engages against
a pair of rests 26a, 26b that are formed in the moulded plastics unit 4. The metal tabs
22 firmly attach the mount plate 6 to the moulded plastics unit 4 because the mount
plate 6 next to each metal tab 22 is plastically deformed during assembly to form a
stiffened shape at the base of the pillar 23 that so that the arms 24a, 24b pull down on
the corresponding rests 26a, 26b and therefore a tensile force is created along the

pillar 23 of each metal tab 22.

Figure 4a shows the control 2 in close-up during the assembly process. |n order to
tighten the attachments between the mount plate 6 and the moulded plastics unit 4, in
a further assembly step the mount plate 6 is plastically deformed next to each of the
metal tabs 22 so as to apply a tensile force acting along the pillar 23. Figure 4b
shows the mount plate 6 attached to the moulded plastics unit 4 after assembly of the
control 2. It may be seen that one or more bends 29 in the mount plate 6 next to each

of the metal tabs 22 act to form a stiffened shape at the base of the pillar 23 which
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creates a tensile force acting along the pillar 23 so that the arms 24a, 24b are pulled
down into the corresponding slots (e.g. slot 28b) and press down on the rests 26a 26b
in the plane of the pillar 23. The result is a tension locking attachment between the
metal mount plate 6 and the moulded plastics unit 4 which is very strong because of
the tensile forces acting in the plane of each upstanding metal tab 22 and the

stiffened shape.

Figure 5 provides a closer view of the same part of a prior art control for comparison
purposes. It can be seen that, in the prior art, the metal mount plate 106 is attached
to a moulded plastics unit 104 by a pair of lugs 122 that are bent out of the plane of
the mount plate 106 and then bent over again so as to grip on to the moulded plastics
unit 104. However, it will be appreciated that there is inherent weakness in this form
of attachment, as each of the lugs 122 can only apply a weak tensile force that is in a
different plane and which may easily be overcome by external forces acting on the
control, for example during a drop test. The lugs 122 can easily be bent open so that

they are no longer gripping onto the moulded plastics unit 104.

With reference to Figures 3a and 3b, it may be seen that an opening 30 is formed in
the metal mount plate 6 where the pillar 23 of the metal tab 22 is bent out of plane of
the mount plate 6. These openings 30 have a corresponding T-shape. With
particular reference to Figures 1 and 3a, it may be seen that in the assembled control
2 a locating boss 32 provided by the moulded plastics unit 4 extends through each of
the openings 30. These locating bosses 32 enable precise location of the metal
mount plate 6 in its plane in relation to the moulded plastics unit 4. The locating

bosses 32 also provide increased structural in-plane strength.

The two metal hooks 22 described above provide two main attachment points
between the metal mount plate 6 and the moulded plastics unit 4. In addition, a
further attachment point is provided by a moulded plastic hook 34 as seen in Figure 1.
The moulded hook 34 includes a base portion protruding out of the plane of the
moulded plastics unit 4 and a hook portion 34a that is bent over to extend
substantially parallel to the moulded plastics unit 4, on top of the metal mount plate 6.
It will be understood with reference to Figures 3a and 3b that the metal mount plate 6
includes an aperture 36 that is dimensioned to receive this moulded hook 34 during

assembly of the control 2. The aperture 36 is formed in a portion of the mount plate 6
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that is angled out of the plane of mount plate 6, e.g. at an angle of about 45°. During
assembly, the metal mount plate 6 is slid in in its plane on top of the moulded plastics
unit 4 so that the moulded hook 34 is engaged in the aperture 36. The engagement
between the moulded hook 34 and the metal mount plate 6 can help to speed up
assembly. Once the moulded hook 34 has engaged with the aperture 36 in the mount
plate 6, the metal tabs 22 can be used to form a tension locking attachment as
already described above. As is seen in Figures 3a and 3b, the aperture 36 comprises
a shaped edge 38, the purpose of which is to mate with corresponding protrusions
and/or indentations on a facing surface of the moulded hook 34. As the facing
surface is on the underside of the moulded hook 34, it cannot be seen in Figure 1.
The edge 38 is shaped with two curved sections in order to provide a stiffened

geometry.

With reference to Figure 1, it may be seen that the moulded hook 34 provides one of
three attachment points between the metal mount plate 6 and the moulded plastics
unit 4. The other two attachment points are provided by the locating bosses 32 and
corresponding metal tabs 22 that provide for tension locking. It can be seen that
these three attachment points are spaced from one another to form the corners of a
triangle covering a central portion of the control 2. In particular, this triangle of
attachment points is located between the first and second bimetallic actuators 15a,
15b. This arrangement can help to ensure that the moulded plastics unit 4 does not
come loose from the metal mount plate 6 in the area where the control 2 is fastened

to the base of a liquid heating vessel during use.

As is mentioned above, the metal mount plate 6 includes three holes 16a, 16b, 16¢
that can receive fastening studs protruding from the base of a liquid heating vessel so
as to enable the control 2 to be fastened in position. The inherent manufacturing
tolerances on the stud heights and on the mount plate holes 16a, 16b, 16¢ give rise to
compression on the mount plate 6 in the vicinity of the holes 16a, 16b, 16¢c. This
compression causes the mount plate 6 to be pulled against the base of the liquid
heating vessel, which can cause the bimetallic actuators 15a, 15b to be put under
local compression and this may adversely affect their operating temperatures. In
order for the mount plate 6 to be fastened at a set distance from the base of the liquid
heating vessel, it is known for the mount plate 6 to include datum pads that bear

against the surface of the base and prevent undesirable compression of the bimetallic
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actuators 15a, 15b. These datum pads are raised portions on the upper surface of

the mount plate 6.

As is seen in Figure 5, in a prior control the datum pads 140 are positioned at a
periphery of the metal mount plate 106, next to the bimetallic actuators (not seen in
this view). However, the Applicant has found that the surfaces of these datum pads
140 that contact the heated base of the liquid heating vessel may be positioned too
close to the heating element and provide additional heat transfer to the bimetallic
actuators which can cause the actuators to operate erroneously, as well as potentially
causing excessive heat transfer that can melt the moulded plastics unit 104. In a
control 2 according to embodiments of the present invention, on the other hand, the
metal mount plate 6 includes datum pads 40 which are positioned inwardly of the
bimetallic actuators 15a, 15b towards the centre of the mount plate 6, as seen in
Figures 1 and 3. The four datum pads 40 are discrete raised surfaces that stand
above the general surface of the mount plate 6 so as to come into contact with the
base of a liquid heating vessel when the control 2 is fastened in position, thereby
ensuring that the bimetallic actuators 15a, 15b are not put under compressive stress.
The datum pads 40 are still positioned close enough to the fastening holes 16a, 16b,
16¢ to counteract compression of the mount plate 6, but are no longer in a thermal
conduction path between the bimetallic actuators 15a, 15b and a heating element that
circumscribes the mount plate 6 when it is fastened to a base. This may be better

understood with reference to Fig. 6a, described in more detail below.

In addition, the datum pads 40 in a control 2 according to embodiments of the present
invention are smaller than the datum pads 140 seen in the prior control 102 of Figure
5, so as to reduce unwanted thermal transfer into the metal mount plate 6. The
datum pads 40 also have a stiffening effect on the metal mount plate 6 that
contributes to its rigidity. The metal mount plate 6 may further include one or more
cut-out portions and/or portions that are bent out of the plane of the mount plate 6, so
as to help absorb any distortions of the mount plate 6 e.g. caused by compressive

forces from the stud fasteners or introduced by thermal expansion.

Figures 6a and 6b show the metal mount plate 6 of the control 2 fastened to the base
50 of a liquid heating vessel. The moulded plastics unit is omitted from view, so that

the mount plate 6 is seen alone from a lower side. There is a heating element 52
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mounted in thermal contact with the base 50, for example a sheathed electrical
heating element in a horseshoe shape. It can be seen from Fig. 6b that a thermal
diffuser plate 54 is attached under the base 50 and assists in spreading heat from the
heating element 52 across the area of the base 50. The metal mount plate 6 of the
control 2 is fastened to the base 50, through the intervening thermal diffuser plate 54,
in an area circumscribed by the heating element 52. It can be seen from Figure 6b
that the base 50 is substantially flat in the area where the heating element 52 and

metal mount plate 6 are attached.

It is an advantage of the present invention that the metal mount plate 6 can be made
smaller than in standard controls. The compact size of the metal mount plate 6 can
be attributed, at least in part, to the improved attachment provided by the metal tabs
and moulded hook, as described above, so that no additional means of attachment
such as screws are required to attach the metal mount plate 6 to the moulded plastics
unit of the control. Also the re-positioning of the datum pads to an inner side of the
bimetallic actuators enables the maximum diameter of the mount plate 6 to be
reduced. Inthese embodiments the metal mount plate 6 has a maximum diameter
that is no more than 75 mm, for example less than 70 mm, and about 67 mm in a
particular example. Accordingly the area circumscribed by the heating element 52
may be reduced to having a maximum diameter that is no more than 75 mm, for
example less than 70 mm, and about 67 mm in a particular example. As a result of
the smaller area of the base 50 being circumscribed by the heating element 52, there
is more efficient heat conduction into the base 50. This means that the thermal
diffuser plate 54 can be made thinner than previously known. Advantageously the
thermal diffuser plate 54 has a thickness that is less than 2 mm, for example about

1.5 mm.
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Claims

1. A control for a liquid heating vessel comprising a moulded plastics unit which
houses at least one switch for controlling a supply of electrical power to the liquid
heating vessel, and a generally planar metal mount plate attached to the moulded
plastics unit, wherein the metal mount plate comprises one or more holes allowing the
metal mount plate to be fastened to a base of a liquid heating vessel, wherein the
metal mount plate further comprises a metal tab arranged to attach the mount plate to
the moulded plastics unit, the metal tab comprising a pillar that is bent at its base out
of the plane of the mount plate and the pillar comprising an arm extending
substantially parallel to the mount plate in the same plane as the pillar, wherein the
moulded plastics unit comprises a rest positioned to receive the arm of the metal tab,
and wherein the mount plate is plastically deformed next to the metal tab so as to
form a stiffened shape at the base of the pillar that creates a tensile force acting along
the pillar so that the arm pulls down on the rest in the plane of the pillar and the metal

tab is therefore held in tension to attach the mount plate to the moulded plastics unit.

2. A control as claimed in claim 1, wherein the pillar comprises two arms
extending substantially parallel to the mount plate in the same plane as the pillar to

form a T-shape.

3. A control as claimed in claim 2, wherein the moulded plastics unit comprises a
corresponding pair of rests positioned either side of the pillar to receive the arms of

the T-shape.

4 A control as claimed in any preceding claim, wherein the metal mount plate
comprises a plurality of said metal tabs arranged to attach the mount plate to the

moulded plastics unit.

5. A control as claimed in any preceding claim, wherein the rest comprises a slot

that is dimensioned to receive the arm of the metal tab.

6. A control as claimed in any preceding claim, wherein an opening is formed in

the metal mount plate where the pillar of the metal tab is bent out of the plane of the
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mount plate and the moulded plastics unit comprises a locating boss arranged to

locate in the opening.

7. A control as claimed in any preceding claim, wherein the moulded plastics unit
comprises a moulded hook that includes a base portion protruding out of the plane of
the moulded plastics unit and a hook portion bent over to extend substantially parallel

to the moulded plastics unit.

8. A control as claimed in claim 7, wherein the metal mount plate comprises an

aperture that is dimensioned to receive the moulded hook.

9. A control as claimed in claim 8, wherein the aperture is formed in a portion of

the mount plate that is angled out of the plane of the mount plate.

10. A control as claimed in claim 8 or 9, wherein the aperture comprises a shaped
edge that is arranged to mate with a corresponding protrusion or indentation on a

facing surface of the moulded hook.

11. A control as claimed in claim 10, wherein the hook portion comprises a curved

protrusion or indentation on the facing surface of the moulded hook.

12. A control as claimed in any of claims 7-11, wherein the moulded hook
provided an attachment point between the metal mount plate and the moulded

plastics unit.

13. A control as claimed in claim 12, wherein the control comprises said

attachment point and two further attachment points each comprising said metal tab.

14. A control as claimed in claim 13, wherein said three attachment points are
spaced from one another to form the corners of a triangle covering a central portion of

the control.

15. A control as claimed in any preceding claim, wherein the metal mount plate

comprises a maximum diameter that is no more than 75 mm.
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16. A control as claimed in any preceding claim, wherein the metal mount plate

comprises a maximum diameter that is less than 70 mm.

17. A control as claimed in any preceding claim, wherein the metal mount plate

comprises a maximum diameter that is about 67 mm.

18. A control as claimed in any preceding claim, wherein first and second
bimetallic actuators are mounted on a surface of the metal mount plate and arranged
to operate the least one switch, wherein the first and second bimetallic actuators have

different shapes.

19. A control as claimed in claim 18, wherein the first bimetallic actuator has a

circular shape.

20. A control as claimed in claim 18 or 19, wherein the second bimetallic actuator

has a rectangular shape.

21. A control as claimed in any preceding claim, wherein the moulded plastics unit

comprises a cylindrical wall housing a 360° cordless electrical connector.

22. A control as claimed in claim 21, wherein the 360° cordless electrical

connector comprises at least one metal ring arranged concentrically around a central

pin.

23. A control as claimed in claim 21 or 22, wherein the 360° cordless electrical
connector is electrically connected to the at least one switch for controlling a supply of

electrical power to the liquid heating vessel.

24. A liquid heating vessel comprising a base in contact with liquid during use and
a heating element mounted in thermal contact with the base, and a control as claimed
in any preceding claim with the metal mount plate of the control fastened to the base

in an area circumscribed by the heating element.

25. A liquid heating vessel as claimed in claim 24, wherein the area circumscribed

by the heating element comprises a maximum diameter that is less than 70 mm.
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26. A liquid heating vessel as claimed in claim 24 or 25, wherein the base of the
liquid heating vessel comprises a thermal diffuser plate to which the heating element

is mounted and the thermal diffuser plate has a thickness that is less than 2 mm.

27. A liquid heating vessel as claimed in claim 24, 25 or 26, wherein the base of

the liquid heating vessel is substantially flat.
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