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Figure 6

(57) Abstract: The present invention relates to a sealing ap-
paratus (50) that is suitable for providing leak-proofing
between a cooking chamber (1) of an oven (100) and the out-
side environment and that has a gasket (5) disposed around a
shaft (4) that extends into the cooking chamber (1) by
passing through an opening (3, 103) disposed on a wall (2,
102) of the cooking chamber (1) and a fixing means (6) that
enables the gasket (5) to be mounted on the wall (2, 102)
around the opening (3, 103).
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Description
A SEALING APPARATUS AND THE OVEN WHEREIN THE SAME IS USED

[0001]

[0002]

[0003]

[0004]

[0005]

The present invention relates to an oven wherein hot air circulation is
provided inside the cooking chamber by means of a fan.

During cooking of the food in ovens, the circulation of hot air inside the
cooking chamber is provided by a motor and a fan disposed on the wall of
the cooking chamber. The fan that is disposed inside the cooking chamber
is moved by the motor shaft. An opening on the rear wall of the cooking
chamber is required in order to connect the motor shaft to the fan inside
the cooking chamber. This opening causes the hot and humid air to leak
outside from the cooking chamber. The hot air and the vapor leaking
outside causes the energy consumption of the oven to increase and the
motor to malfunction. Hot air should be prevented from leaking through the
opening by providing leak-proofing at the opening. Therefore, sealing
gaskets are used between the said opening in ovens and the motor shaft,
that provide leak-proofing between the cooking chamber and the outside
environment. The said sealing gaskets become insufficient in providing
leak-proofing by losing their ability of sealing in the course of time due to
the effect of heat and the vibration of the motor shaft. On the other hand,
in the case the axis of the motor shaft is eccentric, the sealing apparatus
causes the shaft hub to be strained. The noise level increases due to
straining and the motor that drives the fan may malfunction.

In the state of the art Canadian Patent Application No. CA2712030 (A1),
an o-ring seal disposed on the motor shaft in order to prevent the high
temperature vapor from reaching the motor and a threaded bushing that
positions the gasket and connects the fan-motor group to the oven are
explained.

The aim of the present invention is the realization of a sealing apparatus
that can be easily mounted, that effectively provides leak-proofing between
the cooking chamber and the outside environment and thus both enables
energy saving and prevents malfunctioning of the motor that drives the
fan, and the realization of an oven wherein the sealing apparatus is used.

The sealing apparatus realized in order to attain the aim of the present
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[0006]

[0007]

[0008]

[0009]

invention and explicated in the attached claims, is suitable to provide
leak-proofing between the cooking chamber of an oven and the outside
environment, and comprises a gasket disposed between the motor and the
fan, around the shaft that extends from an opening on a wall of the
cooking chamber into the cooking chamber, whereof the portion located
around the shaft changes shape elastically in the radial direction and
vertically to the shaft axis, and a fixing means that fixes the gasket in the
rotational direction of the shaft and on the wall encircling the opening.

The oven realized in order to attain the aim of the present invention and
explicated in the attached claims, comprises the sealing apparatus of the
present invention. The sealing apparatus of the present invention is
preferably mounted to the rear wall of the oven cooking chamber.

The gasket located in the sealing apparatus of the present invention, when
mounted to an oven wherein the shaft axis is eccentric with respect to the
center of the opening, changes shape elastically by being compressed or
by being stretched in the radial direction the shaft vibrates, compensates
the eccentricity of the shaft and effectively provides leak-proofing between
the cooking chamber and the outside environment. The fixing means
located in the sealing apparatus enables the gasket to be mounted to the
opening so as not to be dislodged in the course of time.

In an embodiment of the present invention, the gasket comprises flexible
fins that contact the periphery of the shaft. The fins compensate the
eccentricity of the shaft axis, thus preventing the hot air from leaking
through the gap between the shaft and the opening. In another
embodiment of the present invention, the gasket has a brushed structure
and the brush tips that extend from its periphery towards the interior
contact the periphery of the shaft.

In an embodiment of the present invention, the fixing means comprises a
flange seated on the opening arranged at the wall of the cooking chamber
and a pipe connected to the flange, having larger diameter than the shaft
and through which the shaft passes. The shaft extends freely through this
pipe towards the interior of the cooking chamber and is connected to the

fan. A gap is left between the pipe and the shaft that is enough to
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[0010]

[0011]

[0012]

[0013]

[0014]

[0015]
[0016]

[0017]

[0018]

compensate the eccentricity of the axis from the center of the opening
such that the shaft does not hit the inner wall of the pipe while the motor
operates.

In another embodiment of the present invention, the fixing means has
screws and the gasket and the flange are fixed to the wall of the cooking
chamber with screws.

In another embodiment of the present invention, the fixing means has
claws disposed on the flange and retainers disposed between the gasket
and the flange, and the gasket is grouped with the flange by means of the
claws disposed on the flange and fixed to the cooking chamber wall by
means of the retainers.

In an embodiment of the present invention, the fixing means is configured
as a bayonet clutch comprising a ring-shaped frame wherein the gasket is
mounted, feet disposed on the frame and holes opened into the wall
wherein the feet are inserted.

The sealing apparatus of the present invention prevents the hot air from
leaking from the cooking chamber to the outside environment and
decreases the noise level by attenuating the vibrations of the shaft that
enables the motor to drive the fan. Furthermore, the motor is prevented
from malfunctioning by preventing the humid air leaving the cooking
chamber from reaching the motor.

The model embodiments relating to the sealing apparatus and the oven
wherein the same is used, realized in order to attain the aim of the present
invention are illustrated in the attached figures, where:

Figure 1 - is the schematic view of an oven.

Figure 2 — is the partial perspective view showing the openings on the rear
wall of the oven cooking chamber and the position of the motor shaft in the
opening.

Figure 3 - is the partial perspective view of the sealing apparatus
connected to the rear wall of the oven cooking chamber in an embodiment
of the present invention.

Figure 4 — is the partial perspective view of the sealing apparatus in Figure

3 from another angle.
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]
[0025]
[0026]

Figure 5 — is the partial perspective view of the sealing apparatus
connected to the rear wall of the oven cooking chamber in another
embodiment of the present invention.

Figure 6 — is the partial perspective view of the sealing apparatus in Figure
5 from another angle.

Figure 7 — is the partial perspective view of a sealing apparatus that
comprises the fixing means configured as a bayonet clutch and that is
connected to the rear wall of the oven cooking chamber.

Figure 8 — is the partial perspective view of a sealing apparatus that
comprises the fixing means configured as a groove and that is connected
to the rear wall of the oven cooking chamber.

The elements illustrated in the figures are numbered as follows:

Cooking chamber

102. Wall

103. Opening

Shaft

Gasket

Fixing means

Pipe

® N o g kK~ wbd -

Flange

©

Screw

10. Claw

11. Retainer

12.  Frame

13. Foot

14. Hole

15. Fin

16. Fan

17. Motor

50. Sealing apparatus
100. Oven

The sealing apparatus (50) is suitable for providing leak-proofing between

the outside environment and a cooking chamber (1) disposed inside an
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[0027]

[0028]
[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

oven (100), wherein the cooking process is performed, and comprises

- a shaft (4) that extends into the cooking chamber (1) through one or
more than one opening (3, 103) arranged on one or more than one wall (2,
102) defining the cooking chamber (1) and that enables a fan (16)
disposed in the cooking chamber (1) to be driven by means of a motor
(17), and a gasket (5) disposed at the opening (3, 103) around the shaft
(4).

The sealing apparatus (50) of the present invention comprises,

- the gasket (5) that changes shape elastically between the periphery of
the shaft (4) and the edge of the opening (3, 103) in the radial direction
with respect to the rotational axis of the shaft (4) and thus compensates
the eccentricity of the shaft (4) from the center of the opening (3, 103)
during assembly and operation, and

- a fixing means (6) that enables the gasket (5) to be fixed on the wall (2,
102) surrounding the opening (3, 103) and that prevents the gasket (5)
from moving in the direction of the shaft (4) axis and dislodging from the
opening (3, 103).

In an embodiment of the present invention, the fixing means (6) comprises
a pipe (7) through which the shaft (4) passes and a flange (8) fixed to one
end of the pipe (7), seated on the wall (2, 102) surrounding the opening (3,
103), and fixes the gasket (5) to the wall (2, 102) by means of the flange
(8) (Figure 3 and Figure 4). During assembly, the gasket (5), the flange (8)
and the pipe (7) are grouped and preferably mounted to the rear wall (2,
102) of the oven (100).

In another embodiment of the present invention, the fixing means (6) has
screws (9) that fix the flange (8) and the gasket (5) seated on the flange
(8) together on the wall (2, 102) (Figure 3 and Figure 4). During the
installation of the sealing apparatus (50) to the oven (100), the gasket (5),
the flange (8) and the pipe (7) are grouped and preferably fixed to the rear
wall (2, 102) of the oven (100) with the screws (9).

In another embodiment of the present invention, the fixing means (6)
comprises

- at least one claw (10) disposed on the flange (8) that fixes the gasket (5)
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[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

on the flange (8) and

- at least one retainer (11) that fixes the flange (8) and the gasket (5) to the
wall (2, 102) (Figure 5 and Figure 6). During the installation of the sealing
apparatus (50) to the oven (100), the gasket (5), the flange (8) and the
pipe (7) are grouped and preferably fixed to the rear wall (2, 102) of the
oven (100) by means of the retainers (11).

In another embodiment of the present invention, the fixing means (6) is
configured like a bayonet clutch having

- a-ring shaped frame (12) to the inner part of which the gasket (5) is
connected,

- one or more than one foot (13) that is disposed on the frame (12) and
that enables the frame (12) to be mounted snap-fittingly on the wall (2,
102) surrounding the opening (3, 103) and

- one or more than one hole (14) arranged on the wall (2, 102) wherein the
feet (13) are inserted (Figure 7).

During the installation of the sealing apparatus (50) to the oven (100), the
frame (12) is preferably fixed to the rear wall (2, 102) of the cooking
chamber (1).

In another embodiment of the present invention, the sealing apparatus
(50) comprises the gasket (5) and the fixing means (6) produced as a
single piece. In this embodiment, the fixing means (6) is shaped as a
circular groove formed around the gasket (5) and seated all around the
edge of the opening (3, 103) from the inside (Figure 8). The sealing
apparatus (50) is fixed preferably to the opening (3, 103) at the rear wall
(2, 102) of the cooking chamber (1) by means of the groove-shaped fixing
means (6) surrounding the periphery of the gasket (5).

In a version of this embodiment, some amount of movement space is left
between the groove-shaped fixing means (6) and the edge of the opening
(3, 103). The eccentricity of the shaft (4) axis with respect to the center of
the opening (3, 103) is compensated by allowing the gasket (5) to move
inside the opening (3, 103) in a limited manner.

In an embodiment of the present invention, the gasket (5) is produced from

silicone.
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

In an embodiment of the present invention, the gasket (5) has flexible fins
(15) that contact the periphery of the fan shaft (4) (Figure 3 to Figure 6).

In another embodiment of the present invention, the gasket (5) is shaped
as a brush, the tips of which contact the fan shaft (4) all around.

The oven (100) comprises

- a cooking chamber (1),

- a fan (16) that is disposed inside the cooking chamber (1) and that
provides the circulation of the hot air,

- a motor (17) that is mounted to the rear wall (2, 102) of the cooking
chamber (1) and that has a shaft (4) whereon the fan (16) is connected,

- one or more than one opening (3, 103) opened into the rear wall (2, 102)
and through which the fan shaft (4) passes to enter the cooking chamber
(1), and

- the sealing apparatus (50) that is disposed in the opening (3, 103)
around the shaft (4) and that provides leak-proofing between the cooking
chamber (1) and the outside environment (Figure 1).

The sealing apparatus (50) of the present invention provides leak-proofing
in the case the shaft (4) axis is eccentric with respect to the center of the
opening (3, 103), preventing heat loss from the cooking chamber (1) of the
oven (100) to the outside environment and decreases the noise level by
attenuating the vibrations of the fan shaft (4). The fixing means (6) located
in the sealing apparatus (50) enables the gasket (5) to be firmly mounted
to the rear wall (2, 102) of the cooking chamber (1) in the rotational axis
direction of the fan shaft (4) and prevents the gasket (5) from being

dislodged from the opening (3, 103) by being deformed due to vibration.
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Claims

1.

A sealing apparatus (50) suitable for providing leak-proofing between the
outside environment and a cooking chamber (1) of an oven (100) wherein the
cooking process is performed, comprising a gasket (5) disposed around a shaft
(4) that extends into the cooking chamber (1) by passing through one or more
than one opening (3, 103) disposed on one or more than one wall (2, 102)
defining the cooking chamber (1) and that enables a fan (16) disposed inside
the cooking chamber (1) to be driven by means of a motor (17), characterized
in that

- the gasket (5) that changes shape elastically between the periphery of the
shaft (4) and the edge of the opening (3, 103) in the radial direction with
respect to the rotational axis of the shaft (4) and compensates the eccentricity
of the shaft (4) from the center of the opening (3, 103), and

- a fixing means (6) that enables the gasket (5) to be fixed on the wall (2, 102)
surrounding the opening (3, 103) and that prevents the gasket (5) from moving
in the direction of the shaft (4) axis.

A sealing apparatus (50) as in Claim 1, characterized in that the fixing means
(6) having a pipe (7) through which the shaft (4) passes and a flange (8) fixed
to one end of the pipe (7) and seated on the wall (2, 102) surrounding the
opening (3, 103), the fixing means (6) enabling the gasket (5) to be fixed the
wall (2, 102) by means of the flange (8).

A sealing apparatus (50) as in Claim 2, characterized in that the fixing means
(6) having screws (9) that fix the flange (8) together with the gasket (5) seated
on the flange (8) to the wall (2, 102).

A sealing apparatus (50) as in Claim 1 or 2, characterized in that

- the fixing means (6) comprising at least one claw (10) disposed on the flange
(8) that fixes the gasket (5) on the flange (8) and

- at least one retainer (11) that is mounted between the claw (10) and the
gasket (5) and that enables the flange (8) and the gasket (5) to be fixed to the
wall (2, 102).

A sealing apparatus (50) as in Claim 1, characterized in that the fixing means
(6) configured as a bayonet clutch comprising

- aring-shaped frame (12) to the center of which the gasket (5) is connected,
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- one or more than one foot (13) that is disposed on the frame (12) and that
enables the frame (12) to be mounted snap-fittingly on the wall (2, 102)
surrounding the opening (3, 103), and

- one or more than one hole (14) arranged on the wall (2, 102), wherein the
feet (13) are inserted.

6. A sealing apparatus (50) as in Claim 1, characterized in that the fixing means
(6) configured as a circular groove that is formed around the gasket (5) and
seated all around the edge of the opening (3, 103) from the inside.

7. A sealing apparatus (50) as in any one of the above claims, characterized in
that the gasket (5) having more than one fin (15) that contacts the periphery of
the shaft (4).

8. A sealing apparatus (50) as in any one of the claims 1 to 6, characterized in
that the gasket (5) configured as a brush, the tips of which contact the shaft (4)
all around.

9. An oven (100) characterized in that
- a cooking chamber (1),

- a fan (16) that is inside the cooking chamber (1) and that provides the
circulation of the hot air,

- a motor (17) that is mounted to the rear wall (2, 102) of the cooking chamber
(1) and that has a shaft (4) whereon the fan (16) is connected,

- one or more than one opening (3, 103) opened into the rear wall (2, 102) and
through which the fan shaft (4) passes to enter the cooking chamber (1) and

- a sealing apparatus (50) as in any one of the above claims, disposed in the
opening (3, 103) around the shaft (4).
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