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to a radianf-electric heater for a m crowave oven and to

oven incorporating a 5 radiant heater. : It is known to provi O &
m crowave ovens W th heating devi ces additional to the nmicrowavé =
heating nmeans. In particular, radiant electric heating devices are
known to 10 be located at the top of _the_oven cavity to provide high
power density for grilling or browning food itens or noder at e power

density for baking fR@faANTCFBECTRIC HEATER FOR A MICROWAVE OVEN

This invention relates to a radiant electric heater for a
microwave oven and to a microwave oven incorporating a

5 radiant heater.

It ‘'is known -to provide mnicrowave ovens Qith heating
devices additional to the microwave heating means. In
particular, radiant electric heating devices are known to
10 be located at the top of the oven cavity to provide high
power density for grilling or browning -food items or

moderate power density for baking food items.

At present, products are available which can achieve
15 either baking or browning cooking effects but cannot
provide both from the same heater. Either the baking
glement would operate at too low a power density to grill
or the grilling element would be too hot to bake without
burning. A grilling heater cannot be arranged to cover
20 the entire area of an underlying turntable in the oven as
it would require far too high power and smaller grilling
heaters can result in uneven heating of the underlying

turntable.

25 It is also necessary to locate a heater used for high
power grilling as far away from the oven door as possible,
to prevent damage to the door and to reduce the

temperature experienced by a user of the oven.
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At present, products are avail abl e which can achieve 15 either baking or
br owni ng cooki ng effects but cannot provide both fromthe sane heater.
Ei t her the baking el enent woul d operate at too | ow a power density to
grill or the grilling elenment would be too hot to bake w t hout

burning. A grilling heater cannot be arranged to cover

20 the entire area

of an underlying turntable in the oven a It would require far too

hi gh power and snaller grilling . heaters can result

i n uneven heating
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possi bl e,

nifipiseethes@npfgsblems.he door and to reduce the

tenperature experienced by a user of the oven.
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According to the present invenfion there is provided a
radiant electric heater for a microwave oven, the oven
comprising an oven cavity having therein a rotatable
turntable for.supporting one or more items to be heated,
the radiant electric heater being arranged for location
above the turntable and comprising at least one first
heating element and at least one second heating element,
the at least one first heating element being adapted and
arranged to overlie only a proportion of the total upper
surface area of the turntable to the extent that in
operation alone, for each complete rotation of the
turntable substantially all parts of the uppér surface of
the turntable are heated for substantially the same
duration of time, the at least one first heating element
providing é first power density, and the at least one
second heating element being adapted and arranged such
that it, or a combination thereof with the at least first
heating element, overlies substantially the total upper
surface area of ﬁhe turntable, and such that the at least
one second heating element operated alone, or an operating
combination of the at least one second heating element
with the at leést one first heating element, provides a

second power density lower than the first power density.
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" conprising an oven cavity having therein a rotatable

I's an object of the present invention to overcone or
m ni mse these probl ens.- According to the present invention there is
provided a 5 radiant electric heater for a m crowave oven, the oven

turntable for

supporting one or nore itens to be heated, the radiant electric heater
bei ng arranged for | ocation above thg turntable and conprising at |east
one first 10 heating el enent and.at |east one second heating el enent,
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The .at least one first heating element may be located
within the confines of the at least one second heating

element.

The at least one first heating element may be provided to
occupy a substantially rectangular, or part-annular, or
arcuate, region of the heater. Such part-annular or

arcuate region of the heater may subtend an angle of about

180 degrees.

A single first heating element and a single second heating

element may be provided.

Alternatively a single first heating element and two
further heating elements may be provided, one of the
further heating elements being arranged substantially
complementary to the first heating element, a plurality of
second heating elements being provided in operation
comprising the other of the further heating elements

connected in series with a parallel combination of the

first heating element and the one of the further heating

elenents.

As a further alternative, at least one firsf heating
element and first and second further heating elements may
be provided, a plurality of second heating elements being
provided in operation comprising the first of the further

heating elements connected in parallel with a series



the at |l east one first heating el ement bei ng adapted and arranged to
overlie only a proportion of the total upper surface area of the
turntable to the extent that in operation al one, for each conplete
rotation of the 15 turntable substantially all parts of the upper surface
of the turntable are heated for substantially the sanme duration of
tinme, the at |east one first heating el egent providing a first power
density, and the at |east one .second heating el enent being adapted and

arranged such cgfhiftlidd ofOthd £ONMEaRAt bRE tHaitedeatiing biemeht | ©est first
heating el enent, overlies substantially the total upper surface area

of the turntabtife SeEbiUGT tthat fubthet Neftsing elemenéssecond heati ng

el enent operated al one, or an operating conbi nati on of the at |east

one second heating element 25 with the at |east one first heating el enent,

provi des a second power density |lower than-the first power denpsity.
The at least one first heating element may be located in

5 the heater such as to be as remote as possible from a door

of the microwave oven.

The first power density may be such as to provide grilling
and/or browning of one or more food items located in the

10 oven cavity.

The second power density may be such as to provide baking

of one or more food items located in the oven cavity.

15 The at least one first heating element and the at least
one second heating element may comprise any of the well
known forms such as coiled wire, metal ribbon, metal foil

or lamp forms, or combinations thereof.

20 The at least one first heating element and the at least
one second ﬁeating element may be supported relative to a
base of thermal insulation material, such as microporous

thermal insulation material.

25 A dish-like supporting means may be provided for the

heater.



- 3- The at | east one first heating el enment nay be | ocated W t hin
the confines of the at | east one second heati ng el enent . 5 The at

| east one first heating elenent may be provided to occupy a
substantially rectangul ar, or part-annular, or arcuate, region of the
heat er . Such part-annul ar or arcuate region of the heater may subtend

an angl e of about 180 degrees. 10_ 5 _A single first heating el ement
and a single second heating

By means of the invention a single radiant heater is
provided for installation in a microwave oven and which
will achieve guick, efficient and even grilling and
browning, when the oven turntéble is used. The same
.5 heater provides a baking facility of lower power density
and which provides an even baking effect over the entire
oven cavity af a reasonable baking position. Advantages
are low cost with high functionality and efficiency since
the best cooking element for the purpose is always

10 available.

For a better understanding of the present invention and to
show more clearly how it may be carried into effect
reference will now be made, by way of example, to the

15 accompanying drawings in which:

Figure 1 is a schematic top plan view representation of a
microwave oven incorporating a radiant electric heater

according to the present invention;

20
Figure 2 is a schematic top plan view representation of
the microwave oven of Figure 1, illustrating the heating
zones provided by a radiant electric heater according to
the present invention;

25

Figure 3 is a plan view of the radiant electric heater of

the invention as incorporated in the microwave oven of

Figures 1 and 2;



el enent may be provi ded. Alternatively a single first heating el enent
and two 15 further heating elenents nay be provided, one of the

further heating el enents being arranged substantially conpl ementary to
the first heating elenent, a plurality of second heating el ements being
provi ded in operation conprising the other of the further heating

el ements 20 connected in series wwth a parallel conbination of the

first heating el enent and the one of the $ufther heating el enent s.

As a further alf, tiv at_J] east. one first. heati 25 el enent ,and first
and second fur?ﬁgﬁgﬁeét?ﬁgéé?t r#%?rn%( an a?gsrﬂﬁgﬁh%kﬁfrﬁ£%&ﬁ?P£|P y of
fsiegg?dope?h 'eng gﬁdﬁgﬁ‘“—t S iRbR%ic heBEBY! dadcbPaPRE’ AtbONth8MPL-akLRGL! he

invention;

5 Figures 5A and 5B are circuit diagrams showing the

electrical connections of the heater of Figure 4;

Figure 6 is a plan view of a further arrangement of

radiant electric heater according to the present

10 invention; and

Figures 7A and 7B are circuit diagrams showing the

electrical connections of the heater of Figure.ﬁ.

15 Referring to Figure 1, a microwave oven 1 has a door 2 and
is provided with an oven cavity 3. The basic construction
pf the oven is of well known form and features such as a
magnetron for the source of microwave radiation are not
shown since they are not essential to an understanding of

20 the invention.

A well-known form of turntable 4 is provided in the oven
cavity and arranged for rotation by well known means- (not
shown) . The turntable 4 is intended for supporting one or’

25 more food items, or containers thereof, to be heated.

A radiant electric heater 5, as shown in detail in Figure

3, is located at the top of the oven cavity overlying the



heating el ements connected in parallel with a series

-4- conbi nation of the at |east one first heating el enent and t he
second of the further heating el ements. The at | east one first
heating el enent may be located in 5 the heater such as to be as renote as
possi ble froma door of the m crowave oven. The first power
density may be such as to provide grilllnp._ and/ or browni ng of one or
nore food itens |ocated in the

turntable 4. The heater 5 comprises a first radiant

heating element 6 and a second radiant heating element 7
supported relative to .a base 8 of microporous thermal
insulation material in a dish;liké supporting means 9.
5 The heating elements are of well-known form, such as
coiled wiré, metal ribbon, metal foil, or lamp forms or

combinations thereof.

A terminal block arrangement 10 at the edge of the heater
10 provides for connection of the heating elements 6 and 7 to

a power supply (not shown) for independent energisation

thereof.

The first heating element 6 is arranged to occupy a
15 substantially part-annular or arcuate region of the heater
with such substantially part-annular or arcuate region
suitably subtending an angle of about 180 degrees. The
first heating element 6 is located within the confines of
the second heating element 7, the second heating element

20 7 being relatively large with quite widely spaced element

turns.

Alternatively, the first heating element 6 may be arranged

to occupy a substantially rectangular region of the

25 heater.

The first heating element 6 is arranged to provide a

relatively ‘high power density, for example about 5 watts
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a food item on the underlying turntable 4. The first

heating element 6 is arranged in the heater so as to be as
remote as possible from the door 2 of the oven when the

heater is installed in the oven.

The first heafing element 6 overlies only a broportion of
total upper surface area of the turntable so that it
provides a heated zone as denoted by reference numeral 11
in Figure 2. When the heating element 6 is in operation
alone, it is arranged that for each complete rotation of
the turntable 4 substantially all parts of the upper
surface of the turntable are heated for substantially the
same duration of time. Thus uniform grilling or browning

of food items on the turntable is achieved.

The second heating element 7 is arranged to overlie at
least substantially the total upper surface area of the
turntable 4 and if required substantially the entire base
of the oven cavity. It is arranged for operation alone
(that is without operation of the first heating element 6)
and provides a lower power density than the first heating
element 6. Such lower power density may be of the order
of 2 watts per square centimetre and provides aﬁ even
baking effect for food items located on the turntable 4 or
on a shelf inserted into the oven cavity. The heated zone
resulting from the second heating element is typically as

denoted by reference numeral 12 in Figure 2.



heat er . - 5- By neans of the

I nvention a single radiant heater is provided for installation in a
m crowave oven and which wi || achieve quick, efficient and even
grilling and br owni ng, when the oven turntable is used. The sanme 5
heater provides a baking 'facility of |ower power density and whi ch
provi des an even baking effect over the entire oven cavity at a
reasonabl e baking position. Advantages 2 7are | ow cost mﬁth hi gh

functionality ghdigbhi SEeQCM &t s showeiRel?ig& Ky ngan REAL QL the
I Tapl e

purpose is always aval
form of heater as shown in Figure 4 may be provided.

In Figure 4, a first heating elémenf 13 is provided which
5 1is adapted and arranged to operate in exactly the same way
as the first heating element 6 of Figure 3 and is
energised alone as indicated in Figure 5A to fulfil the
same browning or grilling function as the heating element
6 of Figure 3.
10
Two further heating elements 14 and 15 are provided. One
of the further elements 14 is of substantially
complementary form to the first element 13 and of
substantially the same electrical resistance. The other
15 of the further elements 15 is provided surrounding the

elements 13 and 14.

In effect a plurality of second heating elements is
provided, connected for operation as shown in Figure SB,
20 and comprising the other of the further heating elements
15 connected in series with a parallel combination of the
first heating element 13 and the one of the further
heating elements 14. This effective plurality of second
heating elements is arranged to provide a lower power
25 density (for example of the order of 2 watts per square
centimetre) than the first heating element 13 operating

alone (for example of the order of 5 watts per square

centimetre).



For a better understandi ng of the present invention and to

show nore
clearly howit may be carried into effect reference will now be nade,
by way of exanmple, to the 15 acconpanying draw ngs in which: Fi gure
1 is a schematic top plan view representation of a m crowave oven
i ncorporating a radiant electric heater according to the present
I nvention; 20 Figure 2 is a schematic top plan view representation of
the m crowave oven of Figure 1, iLIustFa?Pn@ t he heating zones
provi ded by a I CLEI er,a Mol t : p
I nventi on; 25&-?}@ %ﬁ%ﬁebg |CF§ ap a?\ \C/alqg{vxl/%g%%t h%ffr%cdﬁla‘;nétﬁ’el %gﬁggérheater
of
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browning/grilling performance from the first heating
element 13 operated alone as is achieved by the heating
element 6 of Figure 3, and very uniform baking performance

from the operating combination of the heating elements i3,

14 and 15.

A further form of heater may be provided as shown in

Figure 6.

In Figqure 6 a first heating element 16 is provided of
substantially rectangular shape and which is adapted and
arranged to operate in the same way as the part-annular or
arcuate first heating element 6 of Figure 3  and is
energised alone as indicated in Figure 7A to fulfil the
same browning or grilling function as the heating element

6 of Figure 3.

First and second further heating elements 17 and 18 are

provided.

In effect a plurality of second heating elements are
provided, connected for operation as shown in Figure 7B
and comprising the first further heating element 17
connected in parallel with a series combination of the
first heating element 16 and the second further heating

element 18. This effective plurality of second heating

elements is arranged to provide a lower power density (for



the invention as incorporated in the m crowave oven of Figures 1 and

2; - 6- Figure 4 is a plan view of
an alternative arrangenent of radi ant el ectric heater according to the
pr esent i nvention; 5 Figures 5A and 5B are circuit diagrans show ng
t he el ectrical connections of the heater of Figure 4; Figure 6 is

a plan view of a further arrangenment of 11 -

example of the order of 2 watts per square centimetre)
than the first heating element 16 operating alone (for
example of the order of 5 watts per square centimetre) and

provides good baking performance.



fadfant el ectric heater according to the present 10 invention; and
Figures 7A and 7B are circuit diagrans show ng the eleclrlcame
connections of the heater of Figure 6. 15 Referring to Figure 1

m crowave oven 1 has a door 2 and i s provided mnl“l"“ﬂu “' L
The basic construction of the oven is of well res

such as a

magnetron for the source qf mcrowave rddi &ti bn are not

shown since they are not essential to aﬁzunderstandlng of 20 the
el | - known formof turntable 4 i's provided in the oven

i nventi on.

cavity and arrangeg for rotation by well known neans (not shown) .
turntable 4 is intended for supporting one or
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1. A radiant electric heater for a microwave oven, the
oven comprising an oven cavity-héving.therein a rotatable
turntable for supportiné one or more items to be heated,
the radiant electric heater being arranged for location
above the tufntable and comprising at leaét one first
heating element and at least one second heating element,
the at least one first heating element being adapted and
arranged to overlie only a proportion of the total upper
surface area of the turntable to the extent that in
operation alone, for each ‘complete rotation of the
turntable substantially all parts of the upper surface of
the turntable are heated for substantially the same
duration of time, the at least one first heating element
providing a first power density, and the at least one
second heating element being adapted and arranged such
that it, or a combination thereof with the at-leést first
heating element, overlies substantially the total upper
surface area of the turntable, and such that the at least
one second heating element operated alone, or an operating
combination of the at least one second heating element
with the at least one first heating element, provides a

second power density lower than the first powér density.

2. A heater as claimed in claim 1, wherein the at least
one first heating element is located within the confines

of the at least one second heating element.
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25 nore food itenms, or containers thereof, to be heated. A radi ant
electric heater 5, as shown in detail in F| gure 3, is located at the

t(7)IO ° t?ﬁrgrggl ﬁmt"“mgmﬂmlmﬂg conpri ses a first radiant heat i ng

el enent 6 and a second radi ant heat i ng el ement 7 supported relative to
a base 8 of m croporous thernal insulation material in a dish-like
supporting nmeans 9. 5 The heating ele ts are of well-known form such as

tC(f)lialr ggf wire, netal yiyRReR,y QB 8lafifdd iPc1a8®P 17 8F™F, Whereif AHYU NAL i ONS
least one first heating element .is provided to occupy a

substantially rectangular, or part-annular, or arcuate,

region of the heater.

4. A heater as claimed in claim 3, wherein the part-

annular or -arcuate region of the heater subtends an angle

of about 180 degrees.

10 5. A heater as claimed in any preceding claim, wherein
a single first heating element and a single second heating

element are provided.

6. A heater as claimed in any one of claims 1 to 4,
15 wherein a single first heating element and two further
heating elements are provided, one of the further heating
glements being arranged substantially complementary to the
first heating element, a plurality of second heating
elements being provided in operation comprising the other
20 of the further heatiﬁg elements connected in series with
a parallel combination of the first heating element and

the one of the further heating elements.

7. A heater &as claimed in any one of claims 1 to 4,
25 wherein at least one first heating element and first and
second further heatinq elements are provided, a plurality
of second heating elements being provided in operation

comprising the first of the further heating elements

This Sheet Has Been Replaced
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A termnal bl ock arrangenent 10 at the edge of the heater 10 provides for
connection of the heating elenents 6 and 7 to , a power supply (not

shown) for independent energisation thereof; ," | eating
elenment 6 is arranged to occupy a 15 substantia um)w "Wﬂa" or
arcuate region of the heater with such substantiatl| y- part-sanrul ar or

arcuate region sui tably subtendi ng a1 angl e of about 180 degrees. The
first heating elenent 6 is |ocated within the confines of t he second

heating el emenionfieckRf gﬁgﬁﬁﬂ%ﬁt W78neh SdBes %Q:m%\lihﬁi:ﬂgn r&f alnevely | arge
with quite wdely space enment turns. ternatively, the first
heating el ementeaitMihder BF4t2NGEsking element. and the second of the

further heating elements,

5 8. A heater as claimed in any preceding claim, wherein
the at least one first heating element is located in the

heater such as to be as remote as possible from a door of

the microwave oven.

10 9. A heater as claimed in any preceding claim, wherein
the first power density is such as to provide grilling
and/or browning of one or more food items located in the

oven cavity.

15 10. A heater as claimed in any preceding claim, wherein
the second power density is such as to provide baking of

one or more food items located in the oven cavity.

11. A heater as claimed in any preceding claim, wherein
20 the at least one first heating element and the at least
one second heating element comprise coiled wire, or metal
ribbon, or metal foil, or lamp, forms, or combinations

thereof.

25 12. A heater as claimed in any preceding claim, wherein
the at least one first heating element and the at least

one second heating element are supported relative to a

—_—

base of thermal insulation material. —
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}o obcupy a substantially rectangul ar region of the 25__heater————The"

first heating elenent 6 is arranged to provide a relativel |
density, for exanple about 5 watts l“\“m “ “ﬂ !‘mm{i
- 8- per square centinetre, suitable for browning or g

itemon the underlying turntable 4. The first heatlng el énent 6|s
arranged in the heater so as to be as renote as possible fromthe door
2 of the oven when the 5 heater is |nsta l'ed in the oven.

13. . A heater as claimed in claim 12, wherein the thermal
insulation material comprises microporous thermal

insulation material.

5 14. A heater as claimed in any preceding claim, wherein

a dish-like supporting means is provided therefor.

15. A radiant electric heater constructed and arranged
substantially as hereinbefore described with reference to

10 the accompanying drawings. -

16. A microwave oven incorporating a radiant electric

heater according to any preceding claim.

—————
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The first heating elenent 6 overlies only a proportion of total upper
surface area of the turntable so that it provi des a heated zone as
denoted by reference nuneral 11 10 in Figure 2. Wen the heating el enent 6
is in operation alone, it is arranged that for each conplete rotation
of the turntable 4 substantially all parts of the upper surface of
the turntable are heated for substantlalu¥ t he same duration of tine.
Thus uniformgrilling or browning. 15 of*% God itenms on the turntable is
achi eved. The second heating el gi@iiach i s arranged to overlie at

| east substantially the total upper surface area of the - turntable 4 and
if required substantially the entire base 20 of the oven cavity. It is
arranged for operation al one (that is without operation of the first
heating el ement 6) RADIANT ELECTRIC HEATER FOR A MICROWAVE OVEN

5 A microwave oven (1) comprises an oven cavity (3)
containing a rotatable turntable (4) for supporting one or
more items to-be heated. A radiant electric heater (5) is
arranged for location above the turntable (4) and
comprises at least one first heating element (6) and at

10 least.one second heating element (7). The at least one
first heating element (6) overlies only a proportion of
the total upper surface area of the turntable (4) such
that, in dﬁeration, for each complete rotation of the
turntable substantially all parts of the upper surface of

15 the turntable are heated for substantially the same
duration of time, the at least one first heating element
(6) providing a first power density. The at least one
second heating element (7), or a combinafion with the at
least first heating element (6), overlies substantially

20 the total upper surface area of the turntabie (4), with
the at least one second heating element operated alone, or
an operating combination of the at 1least one second
heating elementl(7) with the at least one first heating

element (6), prbvidihg a second power density lower than

25 the first power density.

Fig. 1
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énd brovides a |l ower power density than the first heating el enent 6.

Such | ower power density nmay be of the order of 2 watts per square
centinetre and provides an even 25 baking effect for food itens | ocated on
the turntable 4 or on a shelf inserted into the oven cavity. The

heat ed zone resulting fromthe second heating elenent is typically as
denoted by reference nuneral 12 in F gyrg 2.

-9- Instead of a heater as shown in‘Figure 3, an alternative form

of heater as shown in Figure 4 may be provided.

3 l
_
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In Figure 4, a first heating elenent 13 is provided which 5 is adapted and

arranged to operate in exactly the sane way as the first heating
elenent 6 of Figure 3 and is energi sed alone as indicated in Figure 5A
to fulfil the same browning or grilling function as the heating el enent
6 of Figure 3. 10 Two further heating elements 14 and 15 are provi ded.
One of the further elenents 14,4, of substantially
conplementary formto the first elenment "13 and of substantially the
sanme electrical resistance. The other 15 of the further elements 15 is
provi ded surroundi ng the el ements 13 and 14. In effect a
plurality of second heating elenents is provi ded, connected for

operation as shown in Figure 5B,
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20 ahd conprising the other of the further heating el enents 15

connected in series with a parallel conbination of the first heating

el enent 13 and the one of the further heating el enents 14. This
effective plurality of second heati ng el ement s iThis3hdesllyBekniRoplpredvi de a
| ower power 25 density (for exanple of the order of guar e
centinetre) than the first heating el engiy 13 operat :TBm f or
exanple of the order of 5 watts per square centi :

- 10 - The heater of Figure 4 achieves effectively simlar

browni ng/grilling performance fromthe first heating
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el ement 13 operated alone as is achieved by the heating el enent 6 of
Figure 3, and very uniform baking performance 5 fromthe operating

conbi nati on of the heating el enents 13, 14 and 15. ATurther form
of heater may be provided as shown in Figure 6. 10 s SikefHagHER RBplRed
first heating elenent 16 is provided of substantial 'y r pe
and which is adapted and arranged tq_o{‘f)perate in the sanﬁmm mlﬂﬁ _
part-annul ar or arcuate first heatifg el enent 6 of Fi gulr 5
energi sed alone as indicated in Figure 7Ato fulfil the same browni ng
or grilling function as the heating el enent 6 of Figure 3. :
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First and second further heating elenents 17 and 18 are
In effect a plurality of second heating el enents are
and conpri

connected for operation as shown in Figure 7B

further heating elenment 17 25 connected in parallel
first heating elenent 16 and the sed
urality of second

conbi nati on of the
heati ng el emrent 18. This effecti

20

with a

el enents is arranged to provide a | ower power density (for

200004639 -1

p_rovgdSCSEP 2000

provi de

SRS AT Sheey

ond fturther
hgat{ fg <~ Z563

!

)

-n

~2

-n
N

2




exanple of the order of 2 watts per square centinetre) than
heating el enent 16 operating alone (for exanple of the orde
per square centinetre) and provides good baking performance
-12- 1. A microwave oven conprising an ove
therein a rotatable turntable, for supporting one or
be heated, and a radiant electric 2/%eater | ocated abov
and conprising at |east one first heating el enent and at
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second heating elenent, the at |east one first heating el enent being
adapted and 5 arranged to overlie only a portion of the total upper

surface area of the [furntable #0 the o exkent that in opefdti on al one,
for each conplete f®dfjation of the turntable substantially al o
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parts of the upper surface of the turntable are heated for sub
t he sane duration of time, the at |east one first heati
providing a first power density, and the at | east one s
el enent bei ng adapted and arranged such that it, or a conbinat
thereof with the at |least one first heating el ement, overlies

the total upper surface area of 3/de turntable, and such

| east one second heating el enent operat= ed al one, or afn—-eperatihg

-
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that t he at

conmbi nation of the at | east one second heating el enent w th
| east one first heating elenent, provides a second DOWE/" Si

e at
ty | ower than

the first powel{ 0ENSTTY. o 15 o ° 29
_erelﬁ’the at | east firs{ heatin

according to claim1l
s—of—tie—at—teast_one seconf/ heat 1T h\g

| ocated within the c¢

ment . m crowave oven accordlng to fcl aim
the at | east one 20 flrst heating elenent is provid to
selected froma subs1%Pt|aIIy rect angu- -Iar, a :ﬁﬁ

arcuat e, region of the] hgater]
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-13- 4. A microwave oven according to claim “;ﬁhéfﬁ Ned NG,

regi on of the heat er subtends an angle of about 180 degriee?

5. A mcrowave oven according to any preceding claim wherein ja si

first heati'ng el enent and a single second heating el enent ROOT it
provi ded. 5 6. A mcrowave oven according to any one pf_clainms 1

to 4, wherein a single first headi/dg el enent and two furither heating

el enents are provided, one of the further heating el enent.s_bhei.ng :

arranged substantlally conplementary to the first heating elenent a
pl ural -
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ity of second h nts be| ng provided in operation C
other of the nm" ﬂ,{!ﬁ'ﬁ ng el enents connected in ser _
paral | el combinati an t heatl ng 10 _elenent and the ot the ="
further heating el enents. < ER #HEEdWave oven gccprging, to any
one of claims 1 to 4, wherein at Ieast one first heati ng gl errent” "and.
first and second further heating el enents i e provided, a pljuriakity—of
second heating el enents being provided in Ber’ation conprisijng the first of
t.he further heating el enments connected in parallel w tha-seres

conbi nation of the at | east one first 15 heating elenent and the second

of the further heatig;&b@aBb¥en comprising an ovenSeavity Havingtherinaen accor di ng
to any preceding claim wherein the at | east one . first ‘heating el ement

i s |ocated {q,hiie niB@bR! fo? léeﬁboﬁﬁxgtdae lbE nidte {t@rﬁptdabe’;lﬁeaﬁﬁs gidod EadfahOeTectric
door of the m crowave oven.

heater located above the tumtable and comprising at least one first heating element and at

Jeast one second heating element, the at least one first heating element being adapted and
5  arranged to overlie only a portion of the total upper surface area of the turntable to the

extent that in operation alone, for each complete rotation of the turntable substantially all
parts of the upper surface of the turntable are heated for substantially the same duration of
time, the at least one first heating element providing a first power &ensity; and the at Jeast
one second heating element being adapted and arranged such .that it, or a combination

10  thereof with the at least one first heating element, overlies substantially the total upper
surface area of the turntable, and such that the at least one second heating element operat-
ed alone, or an operating combination of the at least one second heating element with the
at least one first heating element, provides a second power density lower than the first

power density.

15 2. A microwave oven according to claim 1, wherein the at least
first heating element is located within the confines of the at least one second heating ele-

ment.

3. A microwave oven according to claiml or 2, wherein the at least one
20 first heating element is provided to occupy a region selected from a substantially rectangu-

lar, a part-annular, and an arcuate, region of the heater,
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wherein the first power density is such as to provide at.l.east.one..of

Gai 1y 2 oremmtn, gn A e ond TRMMMREIIN, o o5 or e ae eyl

wherei n-the second power 5 density is Such a% t’o prow de.baking of at,,. ---4
| east one food itemlocated in the oven cavity. 1. AT

9. A mcrowave*oven according to any preceding claim

g
H
i
i

m crowave oven according to any preceding claim wherein the at Y-east--ene——-
fi-rst heating elenent and the at | east -ong second heating el egent are

selected fromcoiled wire, netal ribbon, netal foil, and“-arp—Forre—"
.and conbi nati ons thereof. 12. A m crowave oven according to

any preceding claim wherein the at | east one 10 first heating el enent and

t he at

10

15

| east one second heating el enent are supported relative to

4. A microwave oven 'accordi.ng to claim 3, wherein the region of the

heater subtends an angle of about 180 degrees.

5. A microwave oven according to any preceding claim, wherein a single first

heating element and a single second heating element are provided.

6. A microwave oven according to any one of claims 1 to 4, vs-rhgreii;l a single first
heating element and two further heating elements are provided, one of the further heating
elements being arranged substantially complementary to the first heating element, a plural-
ity of second heating elements being provided in operation comprising the other of the
further heating elements connected in series with a parallel combination of the first heating

element and the one of the further heating elements.

7. A microwave oven according to any one of claims 1 to 4 ‘wherein at least one first
heating element and first and second further heating elements are provided, a plurality of
second heating elements being provided in operation comprising the first of the further
heating elements connected in parallel with a series combination of the at least one first

heating element and the second of the further heating elements.

8. A microwave oven according to any preceding claim, wherein the at least one

first heating element is located in the heater such as to be as remote as possible from a

door of the microwave oven.



a base of thermal i nsul ation materl al . 13. A m crowave oven

o ond wrersanron vt T ™" ™ " TS

m crowave oven according to any pr “ecédi hg &l at m* wherein a di sh““f R o p—

supportl ng means is provided for the heater. . é b e
15 - 13. A heater as claimed in claim 12, wherein the fth;ermal

i nsul ation nmateri al conprises mcropdrous thermal iinstt-atiomn

materi al . 5 14. A heater as clained in any preceding cI'aigm wher ei n

9. A microwave oven according to any preceding claim, wherein the first power
density is such as to provide at least one of grilling and browning of at least one food item

located in the oven cavity.

10. A microwave oven according to any preceding claim, wherein the second power

5 density is such as to provide baking of at least one food item located in the oven cavity.

11. A microwave oven according to any preceding claim, wherein the at least one '
first heating element and the at least one second heaﬁng element are selected from coiled

wire, metal ribbon, metal foil, and lamp, forms, and combinations thereof.

12. A microwave oven according to any preceding claim, wherein the at least one
10 first heating element and the at least one second heating element are supported relative to

‘a base of thermal insulation material.

13. A microwave oven according to claim 12, wherein tHe thermal

insulation material comprises microporous thermal insulation material.

14. A microwave oven according to any preceding claim, wherein a dish-like

15 supporting means is provided for the heater.



a dish-likessupporting neans is provided therefor.
el ectric heater constructed and arranged .. substantial ly¢
described with reference to 10 the acconpanyi ng draw ngs.
m crowave oven incorporating a radiant electric heater
preceding claim '
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ABSTRACT
RADIANT ELECTRIC HEATER FOR A MICROWAVE OVEN

A mnmicrowave oven (1) comprises an oven cavity (3)
containing a rotatable turntable (4) for supporting one or
more items to.be heated. A radiant electric heater (5) is
arranged for 1location above the turntable (4) and
comprises at least one first heating element (6) and at
least .one second heating element (7). The at least one
first heating element (6) overlies only a proportion of
the total upper surface area of the turntable (4) such
that, in operation, for each complete rotation of the
turntable substantially all parts of the upper surface of
the turntable are heated for substantially thg same
duration of tiﬁe, the at least one first heating element
(6{ providing a first power density. The at least one
second heating element (7), or a combination with the at
least first heating element (6), overlies substantially
the total upper surface area of the turntable (4), with
the at least one second heating element operated alone, or
an operating combination of the at 1least one second
heating element (7) with the at least one first heating
elemeﬁt (6), prbvidihé a second power density lower than

the first power density.

" Fig. 1



