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@ Heating apparatus.

@ Heating apparatus includes four infra-red, quartz-
halogen, tubular lamps {6), each including a tungsten
filament (8), supported above a generally circular shallow
tray (1) formed from an infra-red-reflective ceramic material.
The apparatus may be mounted beneath a glass ceramic
cook-top (19) to form a hotplate area of a cooking hob. The
ceramic tray (1) acts as a good reflector, so that radiation
emitted from the lamps (6) in a downward direction is
reflected upwardly towards, and transmitied through, the
glass ceramic cook-top (19).

As an alternative to the tray (1), 2 substantially flat,
infra-red-reflective ceramic sheet, a ceramic sheet profiled
around the lamps (6), or respective ceramic troughs below
each lamp (6), may be utilised.
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HEATING APPARATUS

This invention relates to heating apparatus and in
particular, though not exclusively to heating apparatus of the
kind disclosed in our copending U.K. Patent Application IHo.
8320717, (Publication No.2732060L', wherein one or more sources
5 of infra-red radiation are mountec beneath a layer of an

infra~-red transmissive glass ceramic to form a cooking hob.

The heating apparatus disclosed in U.K. Patent 4pplication
No.8320717 consists of, in one example, four Quariz-haiogen,
infra-red lamps supportec zbove z generally circular metalliz

10 tray member, having & layer of thermally-insulative, microporous
material disposed on the base ifherecf.

The apparatus is mounted beneath a layer of giass ceramic
and each lamp is preferably provided with an infra-red
reflective coating on the underside of the quartz envelope of

15 the lamp, to reflect infra-red radiation emitted downwardly
therefrom back in an upward direction, towards and through the
glass ceramic layer.

It is an object of the present invention to provide an
alternative arrangement of heating apparatus of this kind.

20 According to the invention there is provided heating
apparéfus including at least one source of infra-red radiation

and éﬁéracterised in that the apparatus also includes a

PR

structure of infra-red-reflective ceramic material disposed in
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close proximity to said infra-red source or sources, to reflect
infra-red radiation generated by said infra-red source or
sources.

The structure may form a support for the infra-red source
or sources, the support preferably being shaped as a generally
circular tray member.

The structure may be profiled to conform to the shape of
the source or sources, which preferably consist of one or more
tubular infra-red lamps.

Alternatively, in conjunction with the infra-red lamﬁs, the
structure may consist of one or more respective troughs of the
infra-red-reflective ceramic material, each trough extending
along the length of 2 lamp and around substantially one half of
the lamp circumference.

The invention will now be further deseribed by way of
example only with reference to the accompanying drawings,
wherein: 7

Figure 1 shows schematically a plan view of one embodiment
of the invention,

Figure 2 shows schematically a sectional view through A-2
in Figure i, with the apparatus beneath a glass ceramic cook-top
of & cooking hob,

Figure 3 shows schematically a plan view of a seco::
embodiment,

Figure L shows schematically a sectional view through B-B
of the second embodiment in Figure 3, also with the apparatus
beneath a2 glass ceramic cook-top, and

Figures 5 to 7 show schematically sectional views, through A
a plane orthogonal to those of sections A-A and B-B, of three
further embodiments of the present invention.

Referring to Figures 1 and 2, wherein the first embodiment
of heating apparatus, in accordance with the present invention,
is shown, a generally circular shallow tra: 1, formed from an
infra-red reflective ceramic material, has two extending flanges

2 and 3 arranged on opposite sides of the rim of the ceramic

tray 1. Each flange 2 and 3, has upturned end portions 4 and
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5, respectively.

A number of sources of infra-red radiation, preferably
four, are disposed above the ceramic tray 1 and are supported at
each end by the flanges, 2 and 3.

A moulding 7 of ceramic fibre material is disposed above
the ceramic tray 1 and press-fitted around the ends of each
source 6 to provide a suitable packing therefor.

Each source 6 of infra-red radiation comprises a
quartz-halogen infra-red lamp including a tungsten filament 8
supported within a tubular quartz envelope 9. One suitable
example of such a lamp is disclosed in copending European
Application No. 84 301636.1, in the name of THORN EMI plec.

Each lamp has moulded ceramic end caps, one shown at 10,
enclosing a pinch seal (not shown) with an electrical connection
connected to an end of the filamen: 8 sealed therein. Each end
cap 10 is provided with a location tab 11 for easy insertion of
the lamps into the correct position on flanges 2 and 3.

A number, preferably four, of the heating apparatus are
preferably mounted beneath a layer ¢ of infra-red transmissive
material, such as glass ceramic, s¢ as tc form respective
hotplate areas of a cook-top of z cooxing hob.

A thermal limiter 12, which is intended tc monitor the
temperature of the glass ceramic, includes z metallic wire 13
contained within a quartz tube 14. The wire 13 is arranged to
activate a microswiteh 15, so a= to disconnect the lamps 6 from
a power supply, when the temperature of the glass ceramic
reaches a maximum predetermined value, thereby preventing
overheating and damage to the glass ceramic.

It has been found that the diameter of the wire 13 may be
crucial to the temperature of the glass ceramic to which the
limiter 12 is sensitive. To ensure that the limiter 12
monitors the a particular temperature of the glass ceramic, it
may therefore be necessary to utilise a wire 13 of a particular
diameter. Alternatively, other techniques may be used to
achieve the desired selectivity in the response characteristics
of the limiter.
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Figures 3 and Y4, wherein like parts are labelled with like
reference numerals with respect to Figures 1 and 2, show a
second embodiment of the heating apparatus, in accordance with
the present invention. In the second embodiment, the flanges 2
and 3, as provided in the first embodiment, have been replaced
by suitably-shaped pieces of insulative material, 16 and 17,
through which the ends of each lamp 6 extend and being shaped so
that substantially equal portions 18 of each lamp is exposed
thereby ensuring that substantially equal amounts of heat are
dissipated at the ends of all of the lamps. .

The second embodiment also enables cool air to circulate
around the end cap 10, sc as to aid in cooling the pinch seal
enclosed therewithin, this being necessary to ensure longevity
of the lamps.

The ceramic tray 1 acts as a good infra-red reflector, so
that radiation emitted from the lamps in a downward direction is
reflected upwardly towards the layer of glass ceramic, and is
thus transmitted therethrough.

Figures 5 to 7 show schematic illustrations of embodiments
which may be used as alternatives to, or in conjunction with,
these shown in Figures 1 to 4.

Figure 5 illustrates a flat sheet 20 of the ceramic
meterial, disposed beneath four infra-red lamps 21 to 24,
mounted beneath a glass ceramic cook-top 25, the sheet 20 either
being spaced from, or in close proximity to, the lamps.

In Figure 6, the apparatus is provided with a profiled
sheet 26 of ceramic material, which is shaped to conform to the
shzape of the tubular lamps 21 to 24. Each profiled portion 27
of the sheet 26 may be directly connected to an adjacent
portion, as shown, or alternatively the profiled portions may be
joined by connecting flat portions of the sheet 26.

Figure 7 shows another embodiment, wherein each lamp 21 to
24 is provided with a respective trough 28 of the infra-red-
reflective ceramic material. The troughs 28 may be shaped to
give the required reflectivity, i.e. they may be semi-circular,
parabolic or semi-elliptical, for example.

0169643
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Each trough 28 preferably extends at least along the whole
length of the respective lamp filament and around substantially
the lower half of its cross-sectional circumference.

The pinch seals of each lamp are required to be kept
relatively cool to ensure longevity of the lamps, so that it may
be preferable that the troughs 28 do not extend to beneath, or
around, the pinch seals.

It may be preferable to shape the troughs 28 so that the
filament, such as at 29, of each lamp is situated at the focal
point of the trough.

Alternatively, the shaped sheet 26 may be incorporated into
the base of the tray 1, as shown in Figures 2 and 4.

As an additional infra-red reflector, the lower half of the
quartz envelope ¢ of each lamp 6 may be provided with a suitable
infra-red-reflective coating, tco aid in reflecting
downwardly-emitted radiation in ax upward direction towards the
glass ceramic laver.

The heating apparztus may D& provided with thermal
insulation, such as 2 uicroporous material as used in our
above-mentioned copending U.K. Patent Application No. 8320717,
disposed within the cooking hob below and/or around the
apparatus, in contact therewith or spaced therefrom, sc as to

aid in preventing heat dissipation from the apparatus. In the

lamps.

Additionally or alternatively, the cooking hob may include
a forced air cooling systen, to aid in preventing overheating of
certain parts of the apparectus, pariicularly the pinch seals of
the lamps which are required to be kept relatively cool.

Additional or alternative cooling of the pinch seals may be
provided by heat sinking and/or natural air convection
techniques, such as those discleosed in any of copending European

Patent Application Nos. 84303424,0, 84303729.2 and 84303846.4.
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CLAIMS

1. Heating apparatus inoluding at least one source (6) of
infra-red radiation and characterised in that the apparatus also
inocludes a structure (1) of infra-red-reflective ceramic
material disposed in close proximity to said infra-red source or
sources (6), to reflect infra-red radiation generated by said
infra-red source or sources (6).

2. Heating apparatus as claimed in claim 1 wherein said
infra-red source or sources (6) each consists of a generally
tubular infra-red lamp. '

3. Heating apparatus as claimed in claim 1 or 2 wherein said
structure (1) forms a support for said infra-red source or
sources (6).

, Heating apparatus as claimed in claim 1, 2 or 2 wherein
said structure (1) is shaped to form a generally circular tray
member (1).

5. Heating apparatus as claimed in any preceding claim wherein
said structure (1) is profiled to conform to the shape of said
infra-red source or sources (6).

6. Heating apparatus as claimed in claim 2 whereir said
structure (1) consists of one or more respective troughs (28) of
infra-red-reflective ceramic material, each trough (28)
extending along the length of one of said lamp or lamps and
around substantizlly one half of the circumference of said lamp.
7. Heating apparatus as claimed in claim 1 or 2 wherein said
structure (1) consists of a substantially flat sheet (20) of
infra-red-reflective ceramic material.

8. Heating apparatus as claimed in any preceding claim and
including thermal insulation to aid in preventing heat
dissipation from said apparatus and/or to support said infra-red
source or sources (6).

g. A cooking hob comprising a cook-top (19) of glass ceramic
material and at least one heating apparatus, as claimed in any
preceding claim, mounted therebelow, so that infra-red radiation

generated by said infra-red source or sources (6) is reflected

towards said cook-top (19) for transmission therethrough.
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