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69 Heating apparatus.

€D Heating apparatus includes a generally circular tray (1),
having a layer (2) of insulative material disposed therewithin. The
tray (1) supports, above the layer (2) each end of a number of
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tungsten-halogen lamps (5) and the tray (1) is urged upwardly h s j £ il
towards the undersurface of a layer (11) of glass ceramic to form BN A\ AN 7‘ \\\K SSSNSNSASSS AN
a cooking hob. L — —
A coating (12) or an infra-red reflective material, typicaily an ‘ i IR
oxide material, such as titanium dioxide, may be deposited on the “ s "z‘ et RSP

layer (2) of insulative material so as to cause the layer (2) to be
substantially impervious to infra-red radiation. As an alternative to
the coating (12), the layer (2) may be surface-enriched with an
infra-red reflective material.
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HEATING APPARATUS

This invention relates to heating apparatus and in
particular, though not exclusively, to such apparatus of the
kind described in our copending European Application
No.83307338.0 incorporating one or more sources of infra-red
radiation. _

Heating apparatus of this kind consists of, in one example,
a shallow tray member containing insulative material and
supporting four infra-red-emltting tungsten-halogen lamps. The
tray member is mounted beneath a layer of glass ceramic,
together with, say three similar.trays so as to form a cooking
hob. '

Although the insulatlive material may be highly efficient at
preventing heat dissipation from the apparatus, it may only
absorb and re-radiate a limited amount of the infra-red
radiation, so that it may be necesséry to provide each of the
lamps with a reflective coating on the underside thereof,
thereby ensuring that infra-red radiation emitted'in a downward
direction from the filament is reflected back thereto in an
upward direction, thereby preventing considerable dissipation of
the infra-red radiation from the apparatus.

It is an object of the present invention to alleviate
further any undesirable dissipation of infra-red radiation from
the heating apparatus.

f'L According to the invention, there is provided heating
appérétus including at least one source of infra-red radiation
diéposed above, or partially embedded in, a layer of insulative
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material, said insulative material having been treated so as to
cause 1t to be substantially impervious to infra-red radiation.

The insulative material is preferably treated by
application of an infra-red reflective coating to the surface
thereof, or alternztively, by enriching a surface layer thereof
with an infra-red reflective material.

The or each source of infra-red radiation preferably
comprises a tubular tungsten-halogen lamp and the surface of the
insulative material may have grooves provided therein to |
accommodate an underside portion of the surface area of each of
the lamps, thereby causing infra-red radiation emitted in a
downward direction from each filament to be reflected back
partially theretowards and partially in an upward direction away
from the insulative material. ’

The invention will now be further described by way of

-example only with reference to the accompanying drawings,

wherein:-
~ Figure 1 shows a cross-sectional view of one embodiment of

the present invention, and

Figure 2 shows a simplified cross-sectional view, which is
not to scale, along the line X-X in Figure 1, and incorporating
an alternative embodiment of the invention.

Referring to Figure 1, a generally circular tray 1,
preferably formed from metal, has disposed therewithin, on the
base thereof, a layer 2 of a suitable insulative material. The

4tray 1 has two extending flanges, 3 and Y, arranged on opposite

sides of the rim thereof, which support respectively each end of
a mmber of sources of Infra-red radiation, one being shown at
5. In a preferred example, four sources are arranged across
the circular area of the tray 1.

Each source 5 of infra-red radiation comprises a
tungsten-halogen lamp inecluding a tungsten fllament 7 supported
vithin a quartz envelope 6, as described in co-pending European
Application No.84301636.1 in the name of THORN EMI ple. Each
lamp has moulded ceramic end caps, 8 and 9, which each enclose a
pinch seal (not shown) with an electrical lead connected to the
respective end of the filament sealed therein, the lead being
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welded to an appropriate electrical connector.

A moulding 8 of ceramic fibre material is disposed above
the tray 1 and press-fitted around the ends of each source 7 to
provide a sultable packing therefor.

The tray 1 1is urggg upwardly, by a resiliently-mounted
support plate (not sh3wn), ﬁowards the undersurface of a layer
11 of glass ceramic, which forms the top surface of a cooking
hob. '

A thermal limiter (not shown) may also be provided within
the apparatus to de-energise the lamps when a maximum operating
temperature of the glass ceramic layer is reached, so as to
prevent damage to the glass cerémic.

The limiter may be in the form of a metallic wire supported
within a quartz tube, the wire being arranged to undergo thermal
expansion to activate a microswitech, which c#uses
de-energisation of the lamps, when the maximum temperature is
reached. |

To ensure that the wire is sensitive primarily to
radiation, which has been absorbed and re-radiated from the
glass ceramic and not to radiation directly from the lamps or
reflected from the insulative material, a coiled nickel or
sllver foll may be disposed between the wire and the quartz
tube. Once inside the tube, the coliled foll is allowed to
expand to contact the inner surface of the tube.

Infra-red radiation directly from the lamps is transnittqd/*//
through the wall of the quartz tube and reflected back by the
foil, so that the wire remains insensitive to the radiation.

- However radiation, which has been absorbed by and re-radlated

from the glass ceramic 1s of a different wavelength to that of
the reflected radiation and is absorbed by the quartz tube,
The wire therefore becomes heated, and thus undergoes thermal
expansion by thgrmal conduction from the tube, |

The insulative material, which is typically a microporous
material, such as that known as Microtherm, may reflect only a
limited amount of the infra-red radiation emitted in a downward
direction from the lamps.

The present invention therefore provides, in one

.
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embodiment, a coating 12 of an infra-red reflective material,
typically an oxide material, such as titanium dioxide.

- The infra-red reflective material may be applied to the
insulative material in any suitable form and by any sultable
method, for exa]np];e it may be formed into a finely divided
slurry and sprayed onto the surface of the insulative material,
so as to cause the insulative material to be substantially
impervious to incident infra-red radiation.

Figure 2 shows an alternative embodiment of the invention,
wherein four infra-red lamps, 13 to 16 inclusive, each having a
filament, 17 to 20, respectively, supported therein, are partly
accommodated within linear grooves, 21 to 24, respectively,
formed in the layer 2 of insulative material.

Each filament, 17 to 20, is thus situated at the focal -
point of the semi-circular reflective surface formed in each

_groove by the reflective coating 12, so that infra-red radiation

ezitted from each filament, 17 to 20, in a downward direction,
is reflected back theretowards, as well as some radiation being
reflected up to the glass ceramic layer 11.

In an alternative embodiment of the present invention, the
layer 2 of the insulative material may be surface enriched with
an infra-red reflective material, such as titanium dioxide,
which acts as an opacifier for causing the insulative material
to be subgtantially impervious to the infra-red radiation.

Any auitable infra-red material may be used to cause the
insulative material to be impervious to a particular optical
range, within which the lamps operate.

The present invention is therefore advantageous in that it
provides heating apparatus incorporating an insulative material
which 13 capable of reflecting infra-red radiation, as well as
absorbing a certain amount thereof, which is subsequently
re-radiated therefrom into the area of the heating apparatus,
thereby substantially reducing the dissipation of infra-red
radiation from the heating apparatus.

0134090
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1. Heating apparatus including at least one source (5) of
infra-red radiation disposed above, or partially embedded in, a
layer (2) of insulative material, characterized in that said
layer (2) of insulative material has been treated so as to cause
it to be substantiall&wimpervious to infra-red radiation.

2. Heating apparatus as claimed in Claim 1 wherein sald layer
(2) has been treated by application of an infra-red reflective
coating (12) to the surface thereof.

3. Heating apparatus as claimed in Claim 2 wherein sald
infra-red reflective coating (12) consists of an oxide material,
such as titanium dioxide.

4, Heating apparatus as claimed in Claim 1 wherein a surface
layer of said layer (2) of insulative material has been enriched
with an infra-red reflective material,

5. Heating apparatus as claimed in Claim 4 whereln said
infra-red reflective material consists of an oxide material such
as titanium dioxide. '

6. Heating apparatus as claimed in any preceding claim wherein
the surface of said layer (2) of insulative material is formed
with one or more grooves (21) to accommodate an underside
portion of the surface area of the or each source (5) of
infra-red radiation,

7. Heating apparatus as claimed in any preceding claim wherein
the or each source (5) of infra-red radiation comprises a
tungsten-halogen lamp including a tungsten filament (7)
supported within a generally tubular quartz envelope (6).

. 8. A cooking hob incorporating at least one heating apparatus
as claimed in any preceding claim.

.-
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