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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a cooking ap-
paratus such as a microwave oven for cooking a food
stored within a heating chamber.

2. Related Art

[0002] Conventionally, there is known a cooking ap-
paratus of a type structured such that a gasket is used
to seal between a door and the edge of the opening por-
tion of a heating chamber in order to prevent steam or
smoke from leaking out of the door.

[0003] And, there is also known a cooking apparatus
in which a gasket is formed in a hollow tubular shape so
as to be able absorb an uneven clearance between a
door and the edge of the opening portion of a heating
chamber and thus stick the gasket closely on the edge
of the opening portion; where the uneven clearance is
caused by variations in the door assembly and/or by var-
iations in the flatness deviation of the opening portion
edge of the heating chamber (For example, see Japa-
nese Patent Publication H05-26460A).

[0004] However, in the structure of the above-men-
tioned conventional gasket, although the unevenness of
the clearance can be absorbed to a certain degree and
the gasket can be closely stuck on the opening portion
edge, when the gasket is deformed greatly in order to
further enhance the sealing performance thereof, a re-
pelling force works excessively, which provides an ob-
stacle to the shutting operation of the door.

[0005] Further, the patent document GB 2 152 988 A
relates to the problem of fixing a gasket to a frame of a
heating or cooling enclosure without using anchoring
clips. This is obtained by fixing a seal formed by a con-
tinuous loop of elastomeric material by means of a seal-
retaining formation comprising curved tabs. The seal-re-
taining formations engage a base portion of the seal and
curve it around the corner of the opening of the oven and
the ends of the seal are joined together using a metal
insert inserted into adjacent hollow portions of the strip.

SUMMARY OF THE INVENTION

[0006] The present invention aims at solving the
above-mentioned problem found in the conventional
cooking apparatus. And thus, it is an object of the inven-
tion to provide a cooking apparatus which not only can
enhance the close contact of the gasket, that is, the seal-
ing performance of the gasket but also can facilitate the
shutting operation of the door.

[0007] In solving the above-mentioned conventional
problem, according to the invention, there is provided a
cooking apparatus which includes a hollow gasket for
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sealing between a door while shut and the edge of the
opening portion of a heating chamber, wherein the gasket
includes a fin-like lip formed on the outer surface thereof
and extending in the longitudinal direction thereof.
[0008] Therefore, not only because the hollow shape
of the gasket can be varied but also because the fin-like
lip can be elastically shifted, the gasket can be closely
contacted with the edge of the opening portion of the
heating chamber with ease.

[0009] According to a cooking apparatus of the inven-
tion, even when a clearance between the door and the
edge of the opening portion of the heating chamber is
uneven, steam and/or smoke can be prevented from
leaking out of the door during cooking.

[0010] Theobjectaboveissolved by the subject matter
of the independent claims. Preferred embodiments are
subject matter of the dependent claims.

[0011] Accordingtoafirstaspectoftheinvention, there
is provided a cooking apparatus which comprises: a heat-
ing chamber for storing an object to be heated therein; a
door for opening and shutting the opening portion of the
heating chamber; a heating device for heating the object
tobe heated; and, a hollow gasket composed of an elastic
member for sealing between the door while shut and the
edge of the opening portion of the heating chamber,
wherein the gasket includes afin-like lip integrally formed
on the outer surface thereof and extending in the longi-
tudinal direction thereof. Thanks to this aspect, when the
door is shut, the hollow portion of the gasket is deformed
along with the fin-like lip, thereby being able to enhance
the close contact of the gasket on the opening portion
edge.

[0012] According to a second aspect of the invention,
especially, the fin-like lip according to the first aspect of
the invention is inclined inwardly with respect to the edge
of the opening portion of the heating chamber. Thanks
to this, not only the pressure of the interior of the heating
chamber is applied to the fin-like lip but also a force is
applied in a direction where the fin-like lip is raised, there-
by being able to further enhance the close contact on the
gasket.

[0013] According to a third aspect of the invention, es-
pecially, the fin-like lip according to the second aspect of
the invention is inclined outwardly with respect to the
opening portion of the heating chamber. Thanks to this,
in the corner portion of the gasket while mounted, the fin-
like lip can be prevented from generating wrinkles there-
in, which makes it possible to enhance the close contact
on the gasket.

[0014] According to a fourth aspect of the invention,
there is provided a cooking apparatus which comprises:
a heating chamber for storing an object to be heated
therein; a door for opening and shutting the opening por-
tion of the heating chamber; a heating device for heating
the objectto be heated; and, a gasket for sealing between
the door while shut and the edge of the opening portion
of the heating chamber, wherein the gasket includes a
fin-like lip inclined inwardly with respect to the opening
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portion of the heating chamber. Thanks to this, not only
the pressure of the interior of the heating chamber is ap-
plied to the fin-like lip but also a force is applied in a
direction where a fin-like seal piece is raised, thereby
being able to further enhance the close contact of the
gasket on the edge of the opening portion. Also, in this
structure, since the fin-like lip is simply deformed, the
shutting operation of the door can be facilitated further.
[0015] According to afifth aspect ofthe invention, there
is further provided a steam generator for supplying steam
to the heating chamber. Thanks to this, the gasket pre-
vents the steam from leaking out of the door, which
makes it possible to execute steam cooking in which a
large amount of steam is generated.

[0016] According to a sixth aspect of the invention, the
heating device is composed of a high frequency wave
supply device for heating the object to be heated directly.
Thanks to this, the gasket prevents the steam from leak-
ing out of the door, which makes it possible to execute
high frequency cooking in which a large amount of steam
is generated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a side section view of a cooking apparatus
according to a first embodiment of the invention.
Fig. 2 is a front view of a door included in the cooking
apparatus according to the first embodiment, when
it is viewed from the heating chamber side.

Fig. 3 is a section view of the vicinity of a gasket used
in the cooking apparatus according to the first em-
bodiment.

Fig. 4A is a section view of the gasket used in the
first embodiment, showing its contact state.

Fig. 4B is a section view of the gasket used in the
first embodiment, showing its contact state.

Fig. 4C is a section view of the gasket used in the
first embodiment, showing its contact state.

Fig. 5Ais a section view of a gasket used in a second
embodiment of the invention.

Fig. 5B is a section view of the gasket used in the
second embodiment, showing its contact state.

Fig. 6A is a section view of a gasket used in a third
embodiment of the invention.

Fig. 6B is a section view of the gasket used in the
third embodiment, showing its contact state.

Fig. 7A is a section view of a gasket used in a fourth
embodiment of the invention.

Fig. 7B is a section view of the gasket used in the
fourth embodiment, showing its contact state.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0018] Now, description will be given below of an em-
bodiment of a cooking apparatus according to the inven-
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tion with reference to the accompanying drawings. By
the way, the invention is not limited to the present em-
bodiment.

(Embodiment 1)

[0019] In Fig. 1, a cooking apparatus 1 composed of
a microwave oven includes a heating chamber 3 for stor-
ing therein a food 2 which is an object to be heated, a
door 5 for shutting the opening portion 4 of the heating
chamber 3, and a high frequency wave supply device 6
which is a heating device for heating a food 2 directly.
[0020] As shown in Fig. 2, on the door 5, specifically,
outside an observation window 8, there is mounted a
gasket 7 which is formed of an elastic material such as
rubber in a substantially rectangular ring-like shape and
is used to seal between the door 5 while shut and the
edge of the opening portion 4.

[0021] As shown in Fig. 3, the door 5 is composed of
a door frame 9 and a choke cover 10 which cooperate
together in constituting a choke structure for cutting off
radio waves generated from the high frequency wave
supply device 6, while the gasket 7 is mounted in such
a manner that it is secured to the choke cover 10.
[0022] The gasket 7 has a tubular shape including a
hollow portion 11 extending continuously in the longitu-
dinal direction of the gasket 7, and further includes a fin-
like lip 12 formed integrally on the outer surface of the
gasket 7 and extending in the longitudinal direction of the
gasket 7.

[0023] By the way, a small lip 13, which is provided on
the inner peripheral side of the gasket 7, is used to seal
between the door frame 9 and choke cover 10. Also, a
void 14 is used to facilitate the mounting of the gasket 7
when it is produced and, therefore, the object and oper-
ation effect of the void 14 are different those of the hollow
portion 11 according to the invention.

[0024] Now, description will be given below of the op-
eration and operation effects of the above structured
cooking apparatus.

[0025] When shutting the door 5, as shown in Fig. 4A,
the fin-like lip 12 of the gasket 7 is contacted with and
closely stuck on the edge of the opening portion 4 to
thereby seal between them. Here, a clearance (which is
shown by an arrow mark G), which is a portion to be
sealed by the fin-like lip 12, is often uneven due to vari-
ations in the assembling operation of the door and/or due
to variations in the dimensions of parts.

[0026] Where the clearance is large, as shown in Fig.
4A, the leading end of the fin-like lip 12 is contacted with
the edge ofthe opening portion; and, where the clearance
is small, as shown in Fig. 4B, while not only the fin-like
lip 12 but also the hollow portion 11 are deformed, the
gasket 7 is contacted with and closely stuck on the edge
of the opening portion 4. Also, where the clearance is
further smaller, as shown in Fig. 4C, while the hollow
portion 11 and fin-like lip 12 are both deformed greatly,
the gasket 7 is contacted with and closely stuck on the
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edge of the opening portion 4.

[0027] In this manner, even when the clearance is un-
even, the close contact of the gasket 7 can be secured,
thereby being able to prevent steam and/or smoke
against leakage while the food is being heated.

[0028] As described above, according to the present
embodiment, even where the clearance is small, the
shutting of the door is not hindered but a positive seal
function can be exhibited. Here, the resilient force of the
whole gasket is composed of a combination of the resil-
ient force of the fin-like lip and the resilient force of the
hollow portion. As an adjusting method (designing meth-
od) thereof, there are known a method in which the thick-
nesses and shapes of the fin-like lip and hollow portion
are decided selectively, and a method in which there are
formed two or more series of hollow portions continuing
in the longitudinal direction of the gasket. These may be
designed in an optimal manner to thereby be able to se-
cure the close contact of the gasket.

[0029] By the way, the hollow portions may preferably
be arranged in series but, depending on the design con-
dition or the like, they may also be intermittent. Prefera-
bly, when the gasket is formed in a ring shape, a series
of hollow portions may be formed air tight, whereby the
elasticity of the air can be used.

[0030] On the other hand, even if the close contact of
the gasket is rather insufficient, when the quantities of
steam and smoke generated are small, there is not much
fear that the steam and smoke can leak. However, in a
microwave oven which heats a food directly using high
frequency waves, when compared with a cooking appa-
ratus using a heater, the quantity of steam is large be-
cause steam is also generated from the inside of the food.
Therefore, the present gasket is very useful in the micro-
wave oven.

[0031] Especially, in recent years, in order to prevent
a food from drying or for the purpose of a new cooking
effect using steam, there has been widely spread a mi-
crowave oven including a steam generator 15; and, the
quantity of generation of steam tends to increase more
and more. In such microwave oven including a steam
generator positively as well, the present gasket can pro-
vide a great effect.

[0032] By the way, as an example of a cooking appa-
ratus including a steam generator, description has been
given of a microwave oven. Of course, according to the
present embodiment of the invention, there can be pro-
vided a similar effect even in a steam cooking apparatus
in which, without using the high frequency waves, the
steam generator is used as heating device and a food is
heated and cooked using high temperature steam or ex-
cessively heated steam.

(Embodiment 2)
[0033] InFigs. 5A and 5B, the fin-like lip 12 formed on

the gasket 7, as shown in Fig. 5A, is structured such that
it is inclined inwardly with respect to the opening portion
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4. This fin-like lip 12, when the door 5 is shut, as shown
in Fig. 5B, is contacted with and closely stuck on the edge
of the opening portion 4.

[0034] Here, the interior of the heating chamber is in
a high pressure state due to generation of steam or the
like and/or due to expansion of the air caused by an in-
crease in the temperature of the interior of the heating
chamber. As a result of this, such force as shown by an
arrow mark A is applied to the fin-like lip 12.

[0035] This causes a force which is applied to the fin-
like lip 12 in a direction to raise the projection portion 12,
that is, in a direction to increase the close contact per-
formance of the lip 12, resulting in a great effect that the
steam and/or smoke can be prevented against leakage.

(Embodiment 3)

[0036] InFigs. 6A and 6B, the fin-like lip 12 formed on
the gasket 7, as shown in Fig. 6A, is structured such that
it is inclined outwardly with respect to the edge of the
opening portion 4. This fin-like lip 12, when the door 5 is
shut, as shown in Fig. 6B, is deformed in the outer pe-
ripheral direction and is contacted with and closely stuck
on the edge of the opening portion 4.

[0037] Here, to produce the gasket 7, generally, an
extrusion molding of rubber is cut to a given length and,
after then, the given length of molding is formed into a
ring shape. The thus structured gasket 7, as shown in
Fig. 2, is mounted on the door 5 substantially in a rec-
tangular ring shape. In this case, the corner portion
(shown by an arrow mark R in Fig. 2) of the gasket 7 is
compressed on the inside thereof and is expanded on
the outside thereof when compared with the linear portion
(shown by an arrow mark S in Fig. 2) of the gasket 7.
[0038] When the fin-like lip 12 is formed inclined in-
wardly with respect to the opening portion 4, owning to
the compression deformation of the corner portion, wrin-
kles are easy to occur in the fin-like lip 12, thereby low-
ering the close contact performance of the lip 12.
[0039] To make the wrinkles difficult to occur, there is
known a method in which the radius of the corner portion
is increased; however, since there are restrictions to the
design of the door frame 9 and to the shape of the ob-
servation window 8, this method is not preferable. Also,
there is also known a method in which the fin-like lip 12
is shortened. However, in the case of an extrusion mold-
ing, because the section thereof is constant over the en-
tire shape of the extrusion molding, the fin-like lip 12 is
shortened even in the linear portion of the gasket, with
the result that the close contact of the gasket is insuffi-
cient for a large clearance. Or, there is further known a
method in which a gasket with the fin-like lip 12 shortened
only in the corner portion of the gasket is manufactured
using a mold not by extrusion molding. However, in this
method, the manufacturing cost of the gasket is expen-
sive and also such gasket provides poor versatility when
it is diverted to other cooking apparatus which are differ-
ent only in the length of the gasket.
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[0040] Accordingtothe presentembodiment, sincethe
fin-like lip 12 is inclined outwardly with respect to the
opening portion 4, the lip 12 is extendedly deformed in
the corner portion of the gasket. Therefore, the elasticity
of the rubber material not only can prevent the fin-like lip
12 from causing wrinkles therein but also can prevent
the close contact performance of the gasket from being
lowered. Thus, the present embodiment can provide a
gasket which is inexpensive and versatile as well as can
provide a high close contact performance. Also, the ra-
dius of the corner portion of the gasket can be reduced.

(Embodiment 4)

[0041] InFigs.7Aand7B,asshowninFig.7A, agasket
7 is structured such that it includes a fin-like lip 16 formed
inclined inwardly with respect to an opening portion 4.
This fin-like lip 16, when the door 5 is shut, as shown in
Fig. 7B, is contacted with and closely stuck on the edge
of the opening portion 4.

[0042] Here, the interior of the heating chamber is in
a high pressure state due to generation of steam or the
like and/or due to expansion of the air caused by an in-
crease in the temperature of the interior of the heating
chamber. As a result of this, such force as shown by an
arrow mark B is applied to the fin-like lip 16.

[0043] This causes a force which is applied to the fin-
like lip 16 in a direction to raise the projection portion 16,
that is, in a direction to increase the close contact per-
formance of the lip 16, resulting in a great effect that can
prevent the steam and/or smoke against leakage.
[0044] Now, in the embodiments 1 - 4, description has
been given heretofore of an example in which the gasket
7 is mounted on the door 5 of a cooking apparatus. In-
versely, there may also be employed a structure in which
the gasket 7 is mounted on the main body side of the
cooking apparatus, that is, on the edge of the opening
portion 4 and thus the gasket 7 can be contacted with
and closely stuck on the door side.

[0045] Especially, insuch cooking apparatus as shown
in Fig. 1 which includes a hinge in the lower portion of
the door 5 and the door can be opened and shut in the
vertical direction, since afood (dish) is temporarily placed
on the door that is opened, sometimes, a foreign object
(dirt) such as the food or the like can adhere to the gasket.
When the gasket is mounted on the main body side of
the cooking apparatus, there is provided an effect that
such adherence of the dirt can be prevented.

[0046] Of course, the invention can similarly apply to
a cooking apparatus in which a hinge is provided on the
side portion of the door and the door can be opened and
shut in the horizontal direction, or a cooking apparatus
in which a heating chamber is opened upwardly.

[0047] On the other hand, in a microwave oven, when
the gasket is complicated in shape, it has an ill influence
on the radio wave distribution within a heating chamber
and on a measure to reduce a standing wave, which re-
quires a new measure to eliminate such influence. The
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gasket according to the invention includes only a hollow
portion and a fin-like lip, that is, it has a simple shape.
Thanks to this, a new measure is not necessary and also
there is provided an effect that the design of the micro-
wave oven can be facilitated.

[0048] As has been described heretofore, a cooking
apparatus according to the invention can prevent steam
and/or smoke from leaking out of the door during cooking
and, therefore, it is useful as a cooking apparatus.

Claims
1. A cooking (1) apparatus comprising:

a heating chamber (3) for storing an object to be
heated therein;

a door (5) for opening and shutting the opening
portion (4) of the heating chamber (3);

a heating device (6) for heating the object to be
heated; and

a hollow gasket (7) made of an elastic member
for sealing between the door (5) and an edge of
the opening portion (4) of the heating chamber
(3) when the door (5) is shut, said gasket (7)
including a fin-like lip (12) integrally formed on
an outer surface thereof and extending in a lon-
gitudinal direction of the gasket (7),
characterized in that

the door (5) includes a choke structure (9, 10)
for cutting off radio waves, the choke structure
comprising a door frame (9) and a choke cover
(10); and

the gasket is mounted between the door frame
(9) and the choke cover (10) and secured to the
choke cover (10).

2. A cooking apparatus according to claim 1, wherein
the fin-like lip is inclined inwardly.

3. A cooking apparatus according to claim 1, wherein
the fin-like lip is inclined outwardly.

4. A cooking apparatus (1) according to any one of
claims 1 to 3, further including a steam generator
(15) for supplying steam to the heating chamber (1).

5. A cooking apparatus (1) according to any one of
claims 1 to 4, wherein the heating device (6) is a high
frequency wave supply device for heating the object
to be heated directly.

Patentanspriiche

1. Kochvorrichtung (1), die umfasst:

eine Erhitzungskammer (3) zum Aufbewahren
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eines zu erhitzenden Objektes darin;

eine Tir (5) zum Offnen und SchlieRen des Off-
nungsabschnitts (4) der Erhitzungskammer (3);
eine Erhitzungseinrichtung (6) zum Erhitzen des
zu erhitzenden Objektes; und

eine hohle Dichtung (7), die aus einem elasti-
schen Element besteht und zwischen der Tlr
(5) und einer Kante des Offnungsabschnitts (4)
der Erhitzungskammer (3) abdichtet, wenn die
Tur (5) geschlossen ist, wobei die Dichtung (7)
eine rippenartige Lippe (12) enthalt, die integral
anihrer AuRenflache ausgebildetist undin einer
Langsrichtung der Dichtung (7) verlauft,
dadurch gekennzeichnet, dass

die TUr (5) eine Sperrstruktur (9, 10) zum Sper-
ren von Funkwellen enthalt und die Sperrstruk-
tur einen TUrrahmen (9) sowie eine Sperrabdek-
kung (10) umfasst; und

die Dichtung zwischen dem Tirrahmen (9) und
der Sperrabdeckung (10) angebrachtund an der
Sperrabdeckung (10) befestigt ist.

2. Kochvorrichtung nach Anspruch 1, wobei die rippen-
artige Lippe nach innen geneigt ist.

3. Kochvorrichtung nach Anspruch 1, wobei die rippen-
artige Lippe nach aufden geneigt ist.

4. Kochvorrichtung (1) nach einem der Anspriiche 1
bis 3, die des Weiteren eine Dampferzeugungsein-
richtung (15) zum Zufiihren von Dampf zu der Erhit-
zungskammer (1) enthalt.

5. Kochvorrichtung (1) nach einem der Anspriiche 1
bis 4, wobei die Erhitzungseinrichtung (6) eine Hoch-
frequenzwellen-Zufiihreinrichtung zum direkten Er-
hitzen des zu erhitzenden Objektes ist.

Revendications
1. Appareil de cuisson (1) comprenant :

une enceinte de chauffage (3) servant a entre-
poser un objet qui doit étre chauffé dans ladite
enceinte ;

une porte (5) servanta ouvrir et a fermer la partie
ouvrante (4) de I'enceinte de chauffage (3) ;
un dispositif de chauffage (6) servant a chauffer
I'objet qui doit étre chauffé ; et

un joint creux (7) d’un élément élastique servant
a assurer une étanchéité entre la porte (5) et un
bord de la partie ouvrante (4) de I'enceinte de
chauffage (3) lorsque la porte (5) est fermée,
ledit joint (7) comprenant une lévre en forme
d’aileron (12) formée d’'une seule piece avec une
de ses surfaces extérieures et s’étendant dans
le sens de la longueur du joint (7),
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caractérisé en ce que

la porte (5) comporte une structure d’arrét (9,10)
servant a bloquer les ondes radio, la structure
d’arrét comprenant un cadre de porte (9) et un
couvercle d’arrét (10) ; et

le joint est monté entre le cadre de porte (9) et
le couvercle d’arrét (10) et est fixé au couvercle
d’arrét (10).

Appareil de cuisson selon la revendication 1, dans
lequel la lévre en forme d’aileron est inclinée vers
l'intérieur.

Appareil de cuisson selon la revendication 1, dans
lequel la lévre en forme d’aileron est inclinée vers
I'extérieur.

Appareil de cuisson (1) selon 'une quelconque des
revendications 1 a 3, comprenant en outre un géné-
rateur de vapeur (15) servant a introduire de la va-
peur dans I'enceinte de chauffage (1).

Appareil de cuisson (1) selon 'une quelconque des
revendications 1 a 4, dans lequel le dispositif de
chauffage (6) est un dispositif d’alimentation en on-
des a haute fréquence servant a chauffer I'objet de-
vant étre chauffé directement.
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