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(54) Title of the Invention: Cooking appliance

Abstract Title: Cooking appliance with conductive upper surface and lower insulating surface

(57) A cocking appliance (10,fig.1) comprising griddle plate assembly (12,fig.1) with upper surface and lower surface. At
least one square or rectangular cross-section channel (28,fig.5b) is defined between upper and lower surfaces. An
electrically powered heating element 24 is placed within each channel. The heating element may also be square or
rectangular in cross section such that all four sides of the heating element are in contact with the walls of the
channel. Upper surface may be a first conductive material plate 18, with lower surface may be a second insulating
material plate 22. The griddle assembly may include a third plate 20 which is conductive and is placed between first
and second plates. The third plate then defines at least one slot (26,fig.3) extending through the second plate, the
first and third plates respectively closing the top and bottom of the or each slot to define the or each channel. Two
or more adjacently separated third plates may be included and separated by gap (32,fig.3). Second plate may
define openings to enable heating elements to be connected to a source of power.
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Figure 3
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Figure 5a
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Cooking Appliance

The present invention relates to an electrically heated cooking appliance.

Numerous forms of electrically heated cooking appliances are available. In a traditional
electric hob, a pan can be placed directly onto an electrically powered heating element.
Alternatively, a heating element may heat a top plate on which a pan is placed. Another
form of cooking appliance is a griddle plate in which a heated plate is provided onto which
food is placed directly.

In a conventional electrically heated griddle plate cooking appliance, the heating elements
are usually circular in cross section and are located underneath a conductive plate on to
which the food is placed. Therefore, heat transfer to the conductive plate can be poor, heat
losses can be significant, and the appliance is not particularly energy efficient.

The present invention provides a cooking appliance as set out in claim 1. Further features
are set out in the dependent claims.

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

Figure 1 is a perspective view of one embodiment of a cooking appliance in
accordance with the present invention;

Figure 2 is a perspective view of the top section of the cooking appliance with the
upper plate removed;

Figure 3 is another perspective view of the upper part of a cooking appliance with
the top plate removed;

Figure 4 is a cross-section through the cooking appliance of Figure 1; and

Figure 5a is a cross-section through one embodiment of the griddle plate assembly;

Figure 5b is an enlarged view of part of the cross section of the griddle plate

assembly; and

Figures 6a and 6b illustrate cross sections through other embodiments of griddle
plate assembly.

A cooking appliance 10 in accordance with one embodiment of the present invention
comprises a griddle plate assembly 12 which may be surrounded by a perimeter wall 14
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and mounted on a base 16. The base 16 may be placed on top of an existing worktop, or
the cooking appliance 10 may be designed to be built into a worktop.

The griddle plate assembly 12 has an upper surface, on which food items are placed in use
for cooking, and a lower surface. The upper surface of the griddle plate assembly 12 is a
smooth, flat, continuous surface. One or more electrically powered heating elements 24 are
located within the griddle plate assembly 12 between the upper and lower surfaces.

The griddle plate assembly 12 comprises a plurality of layers. In a preferred embodiment,
griddle plate assembly 12 comprises a first plate 18 with an upper surface 18a and a lower
surface 18b. The first plate is uppermost in the griddle plate assembly 12 and its upper
surface 18a forms the upper surface of the griddle plate assembly 12 on to which food is
placed in use for cooking. Thus, the first plate 18 can be referred to as the top plate of the
griddle plate assembly 12. A second plate 22 is provided with an upper surface 22a and a
lower surface 22b. The second plate 22 is lowermost in the griddle plate assembly 12 and
its lower surface 22b forms the lower surface of the griddle plate assembly 12. Thus, the
second plate 22 can be referred to as the bottom plate of the griddle plate assembly 12.
Preferably, a third plate 20 is provided, with an upper surface 20a and a lower surface 20b.
The third plate 20 is sandwiched between the first and second plates 18,22 and thus can
be referred to as the middle plate of the griddle plate assembly 12.

The plates 18, 20, 22 are in contact with one another so that the lower surface 18b of the
first (top) plate 18 contacts the upper surface 20a of the third (middle) plate 20, and the
lower surface 20b of the third (middle) plate 20 contacts the upper surface 22a of the
second (bottom) plate 22. In use, food items are placed directly onto the upper surface 18a
of the first plate 18.

The top and middle plates 18, 20 are formed of a conductive material, such as a metal. The
heating elements 24 are located in the middle plate 20 as described below. The bottom
plate 22 is formed of an insulating material and therefore prevents or reduces heat loss
from the lower surface of the griddle plate assembly 12.

As shown in Figure 2, two (or more) middle plates 20 may be provided, horizontally
adjacent to one another and with a gap 32 between them. These middle plates 20 may be
sandwiched between a single top plate 18 and one or more bottom plates 22. The heating
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elements 24 in one middle plate 20 may be controlled separately from the heating elements
24 in another middle plate 20. This allows heat to be supplied to only one part of the top
plate 18 if a smaller cooking area is required. This also allows one part of the top plate 18
to be heated to a different temperature to another part. This increases efficiency and allows
for flexibility in the cooking conditions provided.

The middle plate 20 is formed with one or more slots 26 in which the heating elements 24
are located. Each slot 26 is formed with straight, vertical sides and may extend right
through the plate 20 from the upper surface 20a to the lower surface 20b. When the three
plates 18, 20, 22 are sandwiched together, the lower surface 18a of the top plate 18 closes
the top of the slot 24. Similarly, the upper surface 22a of the bottom plate 22 closes the
bottom of the slot 24. In this way, an enclosed channel 28 is provided. Preferably, the
width of the slot 24 is equal to the depth of the slot (i.e. thickness of the middle plate 20) so
that the enclosed channel 28 has a square cross-section. However, the channel 28 could
be defined such that the width of the slot 24 is not equal to the depth of the slot and the
cross-sectional shape is rectangular. This is shown in Figures 5a and 5b, although some
small gaps are illustrated between the various components for the sake of clarity and to

show the various surfaces.

Each heating element 24 comprises an elongate bar of conductive material which is
shaped and dimensioned to fit closely into a slot 26. Therefore, the heating element 24 is
also formed with a square or rectangular cross section so that the heating element 24
contacts the walls defining the enclosed channel 28. The sides of the heating element 24
contact the sides of the slot 24 in the middle plate 20. The top of the heating element 24
contacts the lower surface 18b of the top plate 18. The bottom of the heating element 24
contacts the upper surface 22a of the bottom plate 22. Thus, there is a large contact area
between the heating element 24 and the top and middle plates 18, 20 to increase the

efficiency of heat transfer.

The slot 26 may be formed in any convenient shape. In the embodiment illustrated, the slot
26 is shaped as an elongated loop with two straight sides joined by arcuate ends. There
may be a plurality of such loops across the area of the second plate 20. As in the example
of Figure 2, three such loops may be provided. Alternatively, the slot 26 may follow a
serpentine path which extends across the area of the second plate 20. A heating element
24 is provided in each slot 26 so that even heating can be provided across the area of the
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top plate 18. Each heating element 24 conforms to the looped shape (or other relevant
shape) of the slot 26 to fully occupy the slot 26. A widened area 30 of the slot 26 may be
provided to receive the ends of the heating element 24 and openings may be formed in the
bottom plate 22 beneath the widened area 30 to allow for connection of the heating
element 24 to an electrical power supply and the controls of the cooking appliance 10,
which may be provided in the base 16.

Due to the square or rectangular cross-sectional shape of the heating elements 24 and the
close fit into the channels 28, there is a large contact area between the heating elements
24 and the conductive parts of the griddle plate assembly 12, in particular the top and
middle plates 18, 20. This ensures optimum heat transfer to the first plate 18, ensuring
greater efficiency of the cooking appliance 10 and a lower energy input requirement to
achieve a given temperature on the upper surface of the top plate 18. The bottom plate 22
prevents heat losses below the griddle plate assembly 12, further increasing efficiency.

It will be appreciated that the precise configuration of the griddle plate assembly 12 can be
varied. Inthe example above, three layers are provided. However, in one variation
illustrated in Figure 6a it would be possible to have only two layers, an upper conductive
plate 18 and a lower insulating plate 22. In this case, a slot 26 could be provided in the
lower surface of the upper plate 18 to house the heating elements 24, with the slot 26 being
closed by the upper surface of the lower plate 22 to form an enclosed channel 28.

Alternatively, in a three-plate construction as shown in Figure 6b, in addition to the slot 24
through the thickness of the middle plate 20, a corresponding shallow slot 32 may be
provided in the lower surface 18b of the upper plate 18 and/or in the upper surface 22a of
the lower plate 22, to create a deeper channel 28. In use a heating element 24 may extend
a short distance above and/or below the middle plate 20 and into the or each additional

shallow slot 32.

Thus, the present invention provides an improved electrically heated cooking appliance
which requires less energy to achieve a desired cooking temperature on the upper surface
of the griddle plate.
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CLAIMS:

1. A cooking appliance comprising a griddle plate assembly having an upper surface,
on which food items are placed in use, and a lower surface, at least one channel defined
within the griddle plate assembly between the upper surface and the lower surface, and an
electrically powered heating element located in the or each channel, wherein the channel is

square or rectangular in cross section.

2. A cooking appliance as claimed in claim 1, wherein the or each heating element is
square or rectangular in cross section and is dimensioned such that in use all four sides of

the heating element contact the walls of the channel.

3. A cooking appliance as claimed in claim 1 or claim 2, wherein the griddle plate
assembly further comprises a first plate of conductive material with an upper surface and a
lower surface, wherein the upper surface of the first plate forms the upper surface of the
griddle plate assembly, and a second plate of insulating material with an upper surface and
a lower surface, wherein the lower surface of the second plate forms the lower surface of
the griddle plate assembly, and wherein the or each channel is defined between the first
plate and the second plate.

4. A cooking appliance as claimed in claim 3, wherein the griddle plate assembly
further comprises a third plate of conductive material with an upper surface and a lower
surface, wherein the third plate is sandwiched between the first plate and the second plate,
and wherein the third plate defines at least one slot extending through the second plate
from the upper surface to the lower surface, and wherein the first and third plates
respectively close the top and bottom of the or each slot to define the or each channel.

5. A cooking appliance as claimed in claim 4, wherein the middle plate comprises two

or more middle plates located adjacent to one another.

6. A cooking appliance as claimed in any of claims 3 to 5, wherein the second plate
defines openings through which the or each heating element is connectable to a source of

electrical power.
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CLAIMS:

1. A cooking appliance comprising a griddle plate assembly having an upper surface,
on which food items are placed in use, and a lower surface, at least one channel defined
within the griddle plate assembly between the upper surface and the lower surface, and an
electrically powered heating element located in the or each channel, wherein the griddle
plate assembly comprises a first plate of conductive material with an upper surface and a
lower surface, and the upper surface of the first plate forms the upper surface of the griddle
plate assembly;

a second plate of insulating material with an upper surface and a lower surface, and
the lower surface of the second plate forms the lower surface of the griddle plate assembly;
and

a third plate of conductive material with an upper surface and a lower surface, the
third plate sandwiched between the first plate and the second plate, and wherein the third
plate defines at least one slot extending through the third plate from its upper surface to its
lower surface, and the first and second plates respectively close the top and bottom of the
or each slot to define the or each channel, and the or each channel is square or rectangular
in cross section and the or each heating element is square or rectangular in cross section
and is dimensioned such that all four sides of the heating element contact the walls of the

channel.

2. A cooking appliance as claimed in claim 1, wherein the third plate comprises two or

more third plates located adjacent to one another.

3. A cooking appliance as claimed in claim 2, wherein there is a gap between each
adjacent third plate.

4, A cooking appliance as claimed in any preceding claim, wherein the second plate
defines openings through which the or each heating element is connectable to a source of

electrical power.

5. A cooking appliance as claimed in any preceding claim, wherein at least one slot is
formed in the lower surface of the first plate and/or in the upper surface of the second plate,
corresponding to the at least one slot in the third plate.
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