PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 5 :

HO5B 6/80, 6/64 Al

(11) International Publication Number:

(43) International Publication Date:

WO 90/03717

5 April 1990 (05.04.90)

(21) International Application Number: PCT/GB89/01151

(22) International Filing Date: 28 September 1989 (28.09.89)

(30) Priority data:

8822707.9 28 September 1988 (28.09.88) GB

(71) Applicant (for all designated States except US): CORE CON-
SULTING GROUP LIMITED [GB/GB]; Melbourn
Science Park, Cambridge Road, Melbourn, Royston,
Herts SG8 6TB (GB).

(72) Inventors; and

(75) Inventors/Applicants (for US only) : BRIGGS, David, Har-
vey [GB/GB]; Manor House Farm, Silchester, Nr Read-
ing RG7 2HL (GB). FREEMAN, Richard, Ford [GB/
GBI; 13 High Street, Linton, Cambridge CB1 6HS (GB).

(74) Agent: KEITH W NASH & CO.; Pearl Assurance House,
90-92 Regent Street, Cambridge CB2 1DP (GB).

(81) Designated States: AT, AT (European patent), AU, BB, BE
(European patent), BF (OAPI patent), BG, BJ (OAPI
patent), BR, CF (OAPI patent), CG (OAPI patent), CH,
CH (European patent), CM (OAPI patent), DE, DE
(European patent), DK, FI, FR (European patent), GA
(OAPI patent), GB, GB (European patent), HU, IT (Eu-
ropean patent), JP, KP, KR, LK, LU, LU (European pa-
tent), MC, MG, ML (OAPI patent), MR (OAPI patent),
MW, NL, NL (European patent), NO, RO, SD, SE, SE
(European patent), SN (OAPI patent), SU, TD (OAPI
patent), TG (OAPI patent), US.

Published
With international search report.
Before the expiration of the time limit for amending the
claims and 10 be republished in the event of the receipt of
amendments.

(54) Title: IMPROVED MICROWAVE-POWERED HEATING DEVICE

(57) Abstract

A microwave heating chamber (10) has a rectangular opening (12) into which a food support (14) is slidable, the support
including a handle (20) and a wall (18) which serves to close and seal the chamber when inserted. The wall (18) may have thermal
break (22) with the support to prevent heat being conducted to the wall and handle. The support (14) may have several super-
posed platforms each to support an item of food, and each may have a rotatable dish.
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Title: Improved Microwave-Powered Heating Device

Field of the invention

This invention concerns microwave-powered heating devices,
and in particular heating apparatus for heating
foodstuffs, more particularly for defrosting and heating

to a serving temperature frozen pre-cooked foodstuffs.

Background to the invention

With the increasing demand" for quick, hot snacks and so
called "fast food", there is an increasing requirement to
be able to process frozen pre-cooked foodstuffs ready for
consumption. In particular, it is necessary to be able to
heat up from the frozen condition a pre~cooked foodstuff
to a serving temperature in the shortest possible time,
and typically a temperature change from -17°C to +74°C
must be achieved. Preferably the time should be as short
as possible, and ideally should be well under one minute.

Conventional microwave ovens are not particularly well
suited to this function, and it has been proposed to
concentrate the available energy by providing a reflecting
sufface within a chamber into which microwave energy is
transmitted so that the latter is focused generally into
the region of the chamber in which the foodstuff is
located. In this way the energy is concentrated into the
foodstuff and the latter is raised in temperature at the

maximum possible rate. -
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It is an object of the present invention to provide a more

convenient heating chamber for certain foodstuffs.

Summary of the invention

According to the present invention in heating apparatus
comprising a heating chamber in which a foodstuff is to be
heated using microwave energy there is provided an opening
in the chamber wall for giving access to the interior
thereof for the insertion and removal of foodstuffs, and a
closure member therefor which includes a handle on its
exterior and a foodstuff supporting platform extending
from its internal face, so that inserting food into the
chamber and closing the chamber is effected in a single
operation.

In one embodiment of the invention, the chamber design is
such that at least some of the microwave energy entering
the chamber does not impinge directly on the foodstuff but
can only reach the foodstuff after being reflected at

- least once.

Preferably the interior of the chamber is formed at least
in part with a concave microwave energy-reflecting
surface, typically in the form of a dome. The microwave
energy is directed towards the concave surface to be
reflected therefrom and generally focused towards the food
supporting platform. Other microwave-reflecting

geometries may be used to achieve the desired effect.

According to a preferred feature of the invention the:
combined closure member and food supporting platform is in

the form of a generally flat scoop of large area which can
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be slipped below a large area foodstuff such as a pizza or
pie or quiche, and the large area platform provides the
support for the foodstuff, and the closure is therefore

fully removable from the chamber in a slidable manner.

Alternatively the closure may be pivotable between a first
position, in which the food support platform is accessible
through the opening in the chamber wall, and a second

position in which the closure closes off the opening with

the platform inside.

The platform may in this event be in the form of a high-
sided tray to prevent foodstuffs from falling thereoff.

According to a further preferred feature of the invention
the food—supporting platférm may be formed at least in
part from an electrically conductive material in that in
the presence of microwave radiation the platform becomes
heated and assists in the heating-up process and also

assists in browning the underside of the foodstuff.

In order to prevent the heat in the platform from being
conducted away, particularly to the closure and the
handle, a thermal break is preferably provided between the
platform and at least the handle, if not also the

closure.

Typically the thermal break comprises a thermal insulating

material capable of withstanding high temperatures.

Since the browning effect may not be desirable throughout
the heating process, the platform may be formed from a
microwave transparent material such as glass or ceramic

and include an internal cavity into which an element of a
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metallic or other microwave absorbing material can be
inserted during the heating process, either automatically
6r manually, to cause the platform to heat up and assist
in browning the underside of the foodstuff.

Where top browning in also required, the chamber may
include a second platform of glass or ceramic or other
microwave transparent material with a hollow interior also
capable of having an element of microwave absorbing
material such as metal, metal oxide or metal particles,
inserted therein during a heating procéss.

Two or more platforms one above the other may/be provided,
each extending from the internal face of the closure, on
which an appropriate number of similar foodstuffs, such as
pizzas, may be located, thereby to simplify multiple
orders.

Each platform may include a rotatable dish to enable
foodstuffs located thereon to be rotated within the
chamber, to improve the uniformity of the heating and

browning, where provided.

The invention will now be described by way of example with

reference to the accompanying drawings in which:

Figure 1 is a perspective view of a microwave heating
chamber embodying the invention and adapted to heat

generally flat foodstuffs such as pizzas, and

Figure 2 is a side view partly in section of the unit
shown in Figure 1, with the closure and food platform
inserted.

o
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As shown in Figure 1, a microwave powered heating chamber
10 includes a rectangular opening 12 through which food .
can be inserted into the chamber. A closure is provided
in the form of a flat scoop 14 for supporting a pizza 16
or the like, having an upstanding wall section 18 which
conforms to the opening 12 and just closes and seals same
when the scoop 14 has been fully inserted.

A handle 20 is provided by which the scoop can be pushed

in and pulled out.

The food-bearing section of the scoop 14 is formed from
glass or ceramic or some other microwave-transparent
material to prevent it becoming hot. Alternatively, this
section of the scoop could be deliberately made from a
microwave-absorbing material, deliberately to become hot
in a controlled way, and so to brown or crisp or cook the
underside of the foodstuff. The wall 18 must of course be
formed from microwave-opague or microwave-reflecting
material such as metal and a thermal break is provided (if
required) at 22 to prevent the transfer of heat from the
platform 14 to the wall 18 ahd thence to the handle 20.

Figure 2 shows the scoop 14 fully inserted into the
heating chamber 10. Below the platform of the scoop is a
microwave source (not shown) such as a magnetron and the
inside of the domed region of the chamber is formed from,
or coated with microwave reflecting material such as metal
so that energy incident thereon is reflected and focussed

back towards the foodstuff 16.

A power supply may be located within the housing 10 or in
the line as at 24.
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Claims

1. Heating apparatus comprising a heating chamber in
which a foodstuff is to be heated using microwave energy,
an opening in the chamber wall for giving access to the
interior thereof for the insertion and removal of
foodstuffs, and a closure member therefor which includes a
handle on its exterior and a foodstuff supporting platform
extending from its internal face, so that inserting food
into the chamber and closing the chamber is effected in a
single operation.

2. Apparatus according to claim 1 in which the chamber
design is such that at least some of the microwave energy
entering the chamber does not impinge directly on the
foodstuff but can only reach the foodstuff after being

reflectedat least once.

3. Apparatus according to claim 1 or claim 2 in which the
interior of the chamber is formed at least in part with a
concave microwave energy reflecting surface, typically in
the form of a dome. The microwave energy is directed
towards the concave surface to be reflected therefrom and
generally focused towards the food supporting platform.
Other microwave-reflecting geometrics may be used to

achieve the desired effect.

4. Apparatus according to any one of claims 1 to 3 in
which the combined closure member and food supporting

platform is in the form of a generally flat scoop of large
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area which can be slipped below a large area foodstuff
such as a pizza or pie or quiche, and the large area
platform provides the support for the foodstuff, and the
closure is therefore fully removable from the chamber in a

slidable manner.

5. Apparatus according to any one of claim 1 to 3 in
which the closure is pivotable betweeﬁ a first position,
in which the food support platform is accessible through
the opening in the chamber wall, and a second position in
which the closure closes off the opening with the platform

inside.

6. Apparatus according to claim 5 in which the platform
is in the form of a high-sided'tray to prevent foodstuffs

from fall thereoff.

7. Apparatus according to any one preceding claim in
which the food supporting platform is formed at least in
part from an electrically conductive material, so that in
the presence of microwave radiation the platform becomes
heated and assists in the heating-up process and also
assists in browning the underside of the foodstuff.

8. Apparatus according to claim 7 in which a thermal
break is provided between the platform and at least the

handle, if not also the closure.

9. Apparatus according to claim 8 in which the thermal
break comprises a thermal insulating material capable of

withstanding high temperatures.

10. Apparatus according to any one preceding claim in

which the platform is formed from a microwave transparent
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material such as glass or ceramic, and includes an
internal cavity into which an element of a metallic or
other microwave absorbing material can be inserted during
the heating process, either automatically or manually, to
cause the platform to heat up and assist in browning the
underside of the foodstuff.

11. Apparatus according to any one preceding claim in
which the chamber includes a second platform of glass or
ceramic or other microwave transparent material with a
hollow interior also capable of having an element of
microwave absorbing material such as metal, metal oxide or
metal particles, inserted therein during a heating

process.

12. Apparatus according to Eny one preceding claim in
which the or each platform includes a rotatable dish to
enable foodstuffs located therecn to be rotated within the
chamber, to improve the uniformity of the heating and

browning, where provided.

>4



WO 90/03717 PCT/GB89/01151

172

SUBSTITUTE SHEET




WO 90/03717

PCT/GB89/01151

2/2

Fig.2

]!._ -
)

!ul .:l

/717177177777 4

< AR |

SO SN

SN

'SUBSTITUTE SHEET




tNTERNATIONAL SEARCH REPORT

International Application No

&

PCT/GB 89/01151

). CLASSIFICATION OF SUBJECT MATTER  (if several classification symhols apply, indicate all)®

According tn International Patent Classification (IIPC) or to both National Classification and I1PC

Int.C1. 5 HO5B6/80 ;  HO5B6/64

1. FIELDS SEARCHED

Minimum Doecumentation Scarched’

Classification System Classification Symbols

Int.C1. 5 HO58B

Documentation Searched other than Minimum Decumentation
to the Extent that such Dacuments are Included in the Ficlds Searched®

1. DOCUMENTS CONSIDERED TO BE RELEVANT?

Category ° Citarion of IDocument, ! with indication, where appropriate, of the relevant passages 12 Relevant to Claim No.lJ
X US,A, 3440385 (PETER HAROLD SMITH) 22 April 1969 1, 2, 4,
see column 2, line 20 - column 3, line 51; 6, 7
figures 1, 2
X US,A,3500742 (PIERRE TANGUY ET AL.) 1, 2, 4,
17 March 1970 5, 7
see column 4, line 28 - column 5, line 24;
figures 10-12
A , GB,A,1161350 (HUSQVARNA VAPENFABRIKS AKTIEBOLAG) 1-3
13 August 1969
see page 3, line 129 - page 4, line 121; figure
4
A US,A, 3934106 (GEORGE H. MACMASTER) 7
20 January 1976
see column 6, 1ine 29 - column 7, line 2;
figures 1, 11
_/__

© Special categnries of cited documents : 10

YA docu_mcm defining the general state of the art which is not
considered to he of particular relevance

*E” carlicr document but published on ar after the international
filing date

1" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of anather
citation or other special reason (as specificd)

*Q" document referting to an oral disclosure, use, exhibitinn or
uther means

"P” dncument putlished prior to the international filing date but
fater than the priority date claimed

“T* later document published after the internatianal filing date
or priority date and not in conflict with the a;:rlimlion hut
cited to understand the principle or theory underiying the
invention

*X~ document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
invalve an inventive step

"Y* document of particular relevance; the claimed invention
cannot he considered to involve an inventive step when the
document is combined with one or more other such docu-
moents, such ination being ohvi to a person skilled
in the art.

*&" dncument member of the same patent family

. CERIIFICAIION

Date of the Actual Completion of the International Search

Date of Mailing of this International Search Report

e 4

26 JANUARY 1990 0 P |

330

Internatinnal Scarching Anthority

EUROPEAN PATENT OFFICE

P\
Signature of Anthorized Officer
RAUSCH R.éf (:XZ__,,/“\

Form I'C1/1SA/210 1&rcond sheet) thanoary 198€)




International Application No

PCT/GB 89/01151

L. DOCUMENTS CONSIDERED TO BE RELEVAN1 (CONTINUED FROM THE SECOND SHEET)

Category ©

Citation of Document, with indication, where appropriate, of the relevant passages

Relevant to Claim No.

US,A,3701872 (LEVINSON) 31 October 1972
see column 2, Tine 18 - column 3, line 13;
figures 3, 4

DE,B, 1049019 (DEUTSCHE ELEKTRONIK G.M.B.H.)
22 January 1959

US,A,2820127 (HENRI F. ARGENTO ET AL.)
‘14 January 1958

US,A, 3440383 (PETER HAROLD SMITH) 22 April 1969

7, 10,
11

Form PCT/ISAS210 (exira sheel) (January 1985

C

an



2
g
b3
[-4
¢
9
c
&

ANNEX TO THE INTERNATIONAL SEARCH REPORT ~

ON INTERNATIONAL PATENT APPLICATION NO.

PCT/GB 89/01151

SA 31520

This annex lists the patent family members relating to the patent documents cited in the above-mentioned international search report.

The members are as contained in the Furopean Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are mercly given for the purpose of information.

26/01/90

Patent document Publication Patent family - Publication
cited in scarch report date member(s) date
US-A-3440385 22-04-69 GB-A- 1165535 01-10-69

GB-A- 1160884 06-08-69
US-A-3500742 17-03-70 DE-A- 1679068 07-10-71
: GB-A- 1180958 11-02-70
GB-A-1161350 13-08-69 DE-A,B 1565588 24-02-72
: UsS-A- 3467803 16-09-69
US-A-3934106 20-01-76 US-A- 3857009 24-12-74
AU-A- 7236974 19-02-76
BE-A- 819467 31-12-74
CA-A- 980871 30-12-75
CH-A~ 576107 31-05-76
DE-A- 2443173 13-03-75
FR-A,B 2243575 04-04-75
GB-A- 1464293 09-02-77
JP-A- 50055946 16-05-75
NL-A- 7411396 12-03-75
SE-B- 392199 14-03-77
SE-A- 7411368 11-03-75
US-A-3701872 31-10-72 US-A- 3777099 04-12-73
US-A- 3854023 10-12-74
DE-B-1049019 None
US-A-2820127 None
US-A-3440383 22-04-69 DE-A- 1565731 23-09-71
17-09-69

GB-A- 1164278

For more details ahout this annex : sce Official Journal of the Furopean Patent Office, No. 12/82



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

