wo 2017/168376 A1 || I J1NF 1 00 0O O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/168376 Al

5 October 2017 (05.10.2017) WIPO | PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
F24C 7/06 (2006.01) HO05B 3/06 (2006.01) kind of national protection available): AE, AG, AL, AM,
A47J 37/07 (2006.01) HO5B 1/00 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
21) Tat tional Application Number- BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
(21) International Application Number: PCT/BI017/05 1842 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
(22) International Filing Date: KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
31 March 2017 (31.03.2017) MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
B . NI NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
(25) Filing Language: English RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
(26) Publication Language: English TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, M, ZW.
(30) Priority Data: . L
AU2016901199 31 March 2016 (31.03.2016) AU (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: UNISITE PTY LTD [AU/AU]J; 10 Maddison GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
Court, Bundaberg, Queensland 4670 (AU). TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
(72) Tnventors: ROWLAND, Anthony; 10 Maddison Court, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Bundaberg, Queensland 4670 (AU). ROWLAND, Har-
vey; 10 Maddison Court, Bundaberg, Queensland 4670 LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
( A%) ’ & SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
: GW, KM, ML, MR, NE, SN, TD, TG).
(74) Agent: ASHBY, Kevin; 6 Nullamanna Rd, Camp Moun-

tain, Queensland 4520 (AU).

[Continued on next page]

(54) Title: COOKING APPARATUS AND METHOD OF ASSEMBLY

66

46

FIGURE 1

(57) Abstract: The invention relates to electrical cooking
apparatus and a method of increasing heat utilisation at the
cooking surface of such apparatus, by improving heat
spread, wherein a compressible layer is placed against an
electrical heating element to urge it against the underside of
a cooking plate to be heated. The apparatus is adapted for
outdoor use and in particular at public areas such as com-
munity picnic facilities and camping grounds.



WO 2017/168376 A1 |IIWAT 00T 00 0O 0 O

Declarations under Rule 4.17: —  of inventorship (Rule 4.17(iv))
— as to the identity of the inventor (Rule 4.17(i)) Published:

— as to applicant’s entitlement fo apply for and be granted
a patent (Rule 4.17(ii))

— as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

with international search report (Art. 21(3))



WO 2017/168376 PCT/IB2017/051842

DESCRIPTION

TITLE: COOKING APPARATUS AND METHOD OF ASSEMBLY
Field of invention

[01] This invention relates to electrical cooking apparatus and a method of

increasing heat utilisation at the cooking surface of such apparatus.

Background to the invention

[02] Electrically powered barbecue (BBQ) installations that are provided in public
areas, such as parks, picnic sites and camping grounds, typically comprise a housing into
which is installed a heating apparatus, which presents a cooktop of stainless steel, defining
a heatable cooking surface. Such installations generally have an on/off switch and/or
control dial connected to operate a thyristor or similar, to switch on a heating element,
which is housed securely in a tamper-resistant heating enclosure. The enclosure
comprises an assembly of components and is mounted in a cavity below the cook top.
Such installations, unfortunately, are notorious for uneven heat distribution within the
cooking surface, symptomized by clearly noticeable relatively hot and cold areas. This can
lead to meat placed on the surface being stewed instead of seared. This tends to lengthen

the overall cooking process, leading to unnecessary energy consumption.

[03] Part of this problem is caused by poor thermal contact between the heating
element and the lower surface of the cooking plate, with consequent warping of the
usually stainless steel cooking plate and irregular expansion, creating air gaps for heat to
escape. Another factor is that the stainless steel plate is a relatively poor conductor of
heat compared with metals such as copper, for example. This property militates against
achievement of even heat distribution throughout the cooking plate area. Stainless steel,
however, is a preferred material of construction because of its ruggedness, which makes
it suitable for application in public areas where is runs high risk of misuse and even of

vandalism.
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[04] Energy efficiency impacts on operating expenses, with indirect effects on the
social fabric when jobs are lost due to the scaling back of operations, the complete

removal of cooking amenities of the present kind or, at worst, park closures.

Objects of the invention

[05] It is an object of this invention to address the shortcomings of the prior art and,

in doing so, to provide a cooking apparatus with improved heat spread characteristics.

[06] A further object of the invention is to provide a method of increasing energy

efficiency in cooking apparatus.

[07] The preceding discussion of the background to the invention is intended to
facilitate an understanding of the present invention. However, it should be appreciated
that the discussion is not an acknowledgement or admission that any of the material
referred to was part of the common general knowledge in Australia or elsewhere as at the

priority date of the present application.

[08] Further, and unless the context clearly requires otherwise, throughout the
description and the claims, the words ‘comprise’, ‘comprising’, and the like are to be
construed in an inclusive sense - that is to say, in the sense of “including, but not being
limited to” - as opposed to an exclusive or exhaustive sense - that is to say meaning

“including this and nothing else”.

Summary of invention

[09] According to a first aspect of the invention, there is provided a cooking
apparatus comprising an electrical heating element and an abutting cooking plate and

biasing means located to bias the element against the plate.

[010] In a preferred form of the invention, the biasing means comprises a
compressible layer and a surface supporting the layer, the layer being located between

said supporting surface and the heating element.

[011] In a further preferred form of the invention, the compressible layer comprises

frangible fibres.
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[012] In an embodiment, the frangible fibres comprise silica. Preferably, the
frangible fibres comprise at least 72% by mass silica as SiO;. Further preferably, the

frangible fibres comprise silica in the range from 90% to 98% by mass.

[013] Still further, the cooking apparatus preferably comprises an enclosure having
a floor defined by said supporting surface and by a wall peripherally disposed about the

floor, the heating element being mounted within the enclosure.

[014] In a yet further preferred form of the invention, the assembly comprises
spacing means establishing a space between said compressible layer and the heating

element.

[015] In a preferred embodiment, the spacing means comprises a rigid plate.
Preferably, the rigid plate comprises polished stainless steel providing a thermally

reflective surface.

[016] In a further preferred embodiment, the plate has projections spacing the plate
from the heating element. The projections are on a side of the plate opposite to a side

against which the compressible layer is disposed.

[017] In a preferred form of the invention, the projections have a cradling formation
at their distal ends and are thus adapted for supporting the element at various points
along the length of the element. The element is thus spaced from the rigid plate while
being urged against the cooking plate underside surface. The projections may be
integrally formed with the plate or may be fastened thereto, for example by rivets, or

screw-threaded means, or by welding or suitable heat-resistant adhesive.

[018] According to a second aspect of the invention, there is provided a method of
increasing efficiency of heat transfer in a cooking assembly having a cooking plate heated
by an electrical heating element located below it, the method comprising the step of

biasing the element into abutting relationship with the plate.

[019] In a preferred form of the invention, the biasing step comprises providing a
compressible layer and a surface for supporting the layer, disposing the layer between

said supporting surface and the heating element and urging said supporting surface
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toward the cooking plate thereby to exert biasing pressure on the element to press it

against the plate.

[020] In an embodiment of the method, the compressible layer comprises frangible
fibres.
[021] In a further preferred form of the invention, the method includes the step of

allowing at least some of the frangible fibres to break when pressing the element against

the plate.

[022] In a yet further preferred form of the invention, the method includes the step

of providing a space between said compressible layer and the heating element.

[023] The method preferably further includes interposing spacing means between

said element and the compressible layer.

[024] In a preferred form of the invention, the spacing means comprises a rigid plate.

[025] In an embodiment, the spacing means further comprises projections from the
rigid plate for spacing the element from the rigid plate. Preferably, the projections are
adapted to support the element. The method extends to forming cradle formations at

the distal ends of the projections.

[026] Further, according to the invention, the method includes providing an
enclosure having a floor defined by said supporting surface and by a wall peripherally

disposed about the floor, and mounting the heating element within the enclosure.

[027] The method further includes fastening the enclosure, with the element

mounted within, to the cooking plate.

[028] In a further preferred form of the invention, the method includes providing
fastening means for use in fastening the enclosure and cooking plate together in thermally

sealing relationship.
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Brief description of drawings

[029] In order that the invention may be readily understood, and put into practical

effect, reference will now be made to the accompanying illustrations:

[030] Figure 1 is a perspective view of a preferred embodiment of the cooking

apparatus of this invention in exploded form.

[031] Figure 2 is a cross-sectional view of the apparatus enclosure when operatively

mounted.

Detailed description of an embodiment of the invention

[032] Referring to Figure 1, in a preferred embodiment of this invention, an example
of electrical cooking apparatus, according to the invention, is generally denoted by the

number 10 and shown in sideways exploded perspective view.

[033] The heating apparatus is configured for mounting as an assembly into a secure
housing, the relevant benchtop portion of which is shown in Figure 2. Access to the
housing is via a lockable door, not shown. A rectangular aperture 74 is cut into the
benchtop 72. The aperture is sized for receiving the assembly into a cavity in the housing,

as will be described in more detail below.

[034] The apparatus has an assembly clamp 12, which is shaped to have lipped
formations 14, 14, 16, 16’ to be brought into abutment with the underside 76 of benchtop

72 peripheral to aperture 74.

[035] An element enclosure tray 24 is adapted to rest on the assembly clamp. It has
sides 26 and a floor 28 with a centrally located aperture 30 and a protruding lip 32. The

lip has apertures through which it is fastened to the underside of a cooking plate 46.

[036] Assembly clamp 12 further has twin apertures 18, 18’ and a central aperture
19 to allow for ventilation and avoid excessive heat build-up in the electrical components
(not shown) located in the zone below enclosure tray 24. A thermostat housing is spot
welded to the element enclosure tray 24 and provides protection and mounting support

for a thermostat (not shown). The thermostat housing cover plate 20 is bolted on to the
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thermostat housing, to cover the wiring that is connected to the electrical heating

element 22.

[037] Atextile glass insulating barrier sheet 34 is placed in enclosure tray 24, to cover
its floor 28. A preferred example of a textile glass product is a silica glass needle mat
having silica of about 95% as SiO>. A supplier of this product is the Australian corporation,

Aleteck Pty Ltd, of 73-75 Thabeban Street, Bundaberg, QLD.

[038] Upon insulating barrier sheet 34, is placed an element keeper plate 36, having
a plurality of upwardly projecting spacer tabs 38. Each of the tabs has a cradle formation
40 at its summit edge, shaped for cradling the heating element 22 substantially
equidistantly from keeper plate layer 36, defining an intervening space, so that an air-
filled barrier layer exists between them. The tabs are cut and folded up out of the keeper

plate, although other suitable fastening means may be employed.

[039] The keeper plate is made from stainless steel, polished to enhance its
reflectivity. It assists in directing dissipated heat from the element back toward the

underside of the cooking plate.

[040] Because the insulating barrier sheet 34 is of a compressible nature compared
with the sheets above and below it, its compressibility provides biasing forces that act
upwardly through the support sheet and its cradle formations to urge the element against
the underside 44 of the cooking plate 46. This biasing effect is established when cooking
plate 44 is urged towards tray 24 in the process of being secured thereto. This is described

further below.

[041] The cooking plate is of rectangular shape and made of stainless steel. It is of
conventional design, having a peripheral raised lip 48 that seats on a bench gasket 50. The

gasket is made of thermally resistant vulcanized textile fibre of known composition.

[042] The cooking plate has locator pins 52 that locate into and through
correspondingly located apertures 54 on the bench gasket and aligned apertures 56 in the
element enclosure tray lip 32. The bench gasket rests on lip 32. The locating pins are

threaded to enable them to be engaged by correspondingly threaded nuts 58 for
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positioning below the enclosure tray. When the nuts are engaged with the locating pins
and screwed upwardly, this causes the assembly components described above to come
into abutment with each other. When the lower tray approaches the element and urges
it via the cradles against the underside of the cooking plate, this places the insulating layer
34 under compression. As a result of the compression, some of the frangible fibres in the
insulating layer break. Further fibres will (and are allowed and expected to) break until lip
32 of the support tray 24, gasket 50 and lip 48 of the cooking plate are firmly clamped
together, being held by the nuts on the locating pins. Unless further fibres break, the
degree of compression achieved is evenly maintained. Breakage is unlikely without
further relative movement of the clamped elements. The stable condition achieved by

this laminar structure is reproduced with each heating cycle.

[043] Cooking plate 46 has four facets 64 sloping to a central drain aperture 66
leading into a drain pipe 68. The drain pipe is fitted to pass through correspondingly
located apertures in support layer 36, insulating layer 34, enclosure tray 24 and assembly
clamp 12. It drains liquid from the cooking surface to a receptacle in the housing, or to a
drainage installation leading to a grease trap or other waste disposal apparatus (not

shown).

[044] Additional nuts 60 enable fastening of the element enclosure sub-assembly
described above to the assembly clamp, so as to grip the housing bench-top 72, as
illustrated in the cross sectional diagram of Figure 2. The nuts hold assembly clamp 12 up
against the underside 76 of the bench, pulling cooking plate 46 down firmly on to the

upper surface of the bench top.

[045] Optionally, to improve conductive heat transfer from the heating element to
the cooking plate and distribution of the heat throughout, a copper or other suitable
coating may be applied to the underside of the plate. This result may be obtained by

known techniques, such as fusing or electroplating.

[046] It will be appreciated that instead of having a barrier layer of silica textile as
contemplated in this invention, alternative thermal barrier materials may be used where

they possess comparable compressibility, whether resilient or not. Where silica textile is
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used, it preferably has a SiO; content of at least 70% by mass, further preferably 95% or
more by mass. Preferably, the frangible fibres comprise at least 72% by mass silica as SiO».
Further preferably, the frangible fibres comprise silica in the range from 90% to 98% by

mass.

[047] The compression effect the barrier layer 34, and the reflective polished
stainless steel element-keeper plate above it, ensure a constant even pressure being
exerted on the element, pressing it against the cooking plate. Avoidable air gaps are
eliminated and thermally effective contact between the element and the underside of the
plate is ensured, over the entire operating temperature range of the apparatus, including

fluctuations in temperature during use.

[048] The entire inside, including floor and internal side surfaces of the element
enclosure are preferably well insulated with a high performance insulation sheet of the
kind described above. This is to ensure that as much as possible of the heat emitted from
the element is trapped in the enclosure zone below it, which is bounded by the keeper
plate and the sides of the enclosure tray, and is allowed to escape upward through the

cooking plate only, achieving maximum efficiency in the use of the supplied energy.

[049] The barrier sheet in other embodiments is therefore cut appropriately,
preferably to fit not only over the floor of the enclosure or containment tray, but also up

the adjacent sloping side walls until meeting the underside of the cooking plate periphery.

[050] The element keeper ensures maximum surface contact of the element against
the under-surface being retained, despite possible relative displacement between plate

and element caused by expansion or contraction from change of temperature.

[051] In alternative embodiments, the cooking plate may have different shapes and

food-containment formations, wall inclines lip profiles and the like.

[052] These embodiments merely illustrate particular examples of the assembly kit
and apparatus of the invention providing for improved heat utilisation in an electrically

powered cooktop apparatus. With the insight gained from this disclosure, the person
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skilled in the art is well placed to discern further embodiments by means of which to put

the claimed invention into practice.

end
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CLAIMS

The claims defining the invention are:

10.

11.

12.

A cooking apparatus comprising an electrical heating element and an abutting cooking plate

and biasing means located to bias the element against the plate.

The cooking apparatus of claim 1 wherein the biasing means comprises a compressible layer
and a surface supporting the layer, the layer being located between said supporting surface

and the heating element.

The cooking apparatus of claim 2 wherein the compressible layer comprises frangible fibres.

The cooking apparatus of claim 3 wherein the frangible fibres comprise silica.

The cooking apparatus of claim 4 wherein the frangible fibres comprise at least 72% by mass

silica as SiO,.

The cooking apparatus of claim 5 comprising silica in the range from 90% to 98% by mass.

The cooking apparatus of any one of claims 2 to 4 further comprising an enclosure having a
floor defined by said supporting surface and by a wall peripherally disposed about the floor,

the heating element being mounted within the enclosure.

The cooking apparatus of any one of claims 2 to 5 further comprising spacing means

establishing a space between said compressible layer and the heating element.

The cooking apparatus of claim 8 wherein the spacing means comprises a rigid plate.

The cooking apparatus of claim 9 wherein the rigid plate comprises polished stainless steel

providing a thermally reflective surface.

The cooking apparatus of any one of claims 8 to 10 wherein the rigid plate has projections

for spacing the plate from the heating element.

A method of increasing efficiency of heat transfer in a cooking assembly having a cooking
plate heated by an electrical heating element located below it, comprising the step of

biasing the element into abutting relationship with the plate.



13.

14.

15.

16.

17.

18.

19.

20.

WO 2017/168376 PCT/IB2017/051842
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The method of claim 12 wherein the biasing step comprises providing a compressible layer
and a surface for supporting the layer, disposing the layer between said supporting surface
and the heating element and urging said supporting surface toward the cooking plate

thereby to exert biasing pressure on the element to press it against the plate.

The method of claim 13 wherein the compressible layer comprises frangible fibres.

The method of claim 14 including allowing at least some of the frangible fibres to break

when pressing the element against the plate.

The method of claim 15 wherein the frangible fibres comprise silica.

The method of any one of claims 13 to 16 including providing a space between said

compressible layer and the heating element.

The method of claim 17 including interposing spacing means between said element and the

compressible layer.

The method of claim 18 wherein the spacing means comprises a rigid plate.

The method of claim 19 wherein the spacing means further comprises projections from the

rigid plate for spacing the element from the rigid plate.
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