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(57) Abstract: The present invention relates to an oven (1) comprising a cooking cavity (2) wherein the trays (T) are placed, a casing
(4) surrounding the cooking cavity (2), configured as an open front box shape with two opposite side walls (3) and having a support
unit (5) mounted on the inner surface of the side wall (3) facing the cooking cavity (2), supporting the tray (T) placed thereon, and
wherein the presence and position of the tray (T) in the cooking cavity (2) are detected.
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Description
AN OVEN WHEREIN PRESENCE OF TRAY IS DETECTED IN THE COOKING
CAVITY

[0001] The present invention relates to an oven wherein the presence of the tray
in the cooking cavity is detected and wherein the position of the tray in
which the cooking process is performed is determined.

[0002] In self cleaning ovens primarily the pyrolytic ovens, the accumulated oils in
the cooking cavity are burned to ashes by increasing the temperature of
the cooking cavity to very high values. The user provides the cleaning of
the cooking cavity by wiping the ashes. During this cleaning process
wherein the oven is operated at very high temperature value, the cooking
utensils like trays, grills are not desired to remain in the cooking cavity.
Otherwise, the cooking utensils are adversely affected by the high
temperature in the cooking cavity, problems arise like burning of the
cooking utensils and the foodstuffs etc that may possibly be located
thereon.

[0003] Furthermore, in ovens, support units having carriers are used which are
mounted to the side walls for arranging the trays one above the other and
spaced apart inside the cooking cavity. The cooking quality and duration
depends on the position of the carrier, whereon the tray is placed, in the
cooking cavity since the distance of each carrier to the heaters and the fan
changes. Preferably in ovens having automatic cooking features, the level
of the carrier whereto the tray has to be placed, in other words, on which
carrier the tray has to be placed, is predetermined by the producer. The
user places the tray on the carrier described by the producer in the
operation manual according to the selected cooking function. In the case
the user does not place the tray on the carrier corresponding to the
respective cooking function described by the producer, the cooking
duration is prolonged and the cooking quality deteriorates. Therefore,
determining the position of the carrier whereon the tray is placed and
informing the user whether or not the placement is done correctly are
important in terms of cooking quality and duration.

[0004] In the state of the art Japanese Patent Application No. JP2006288778, a
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cooker is described comprising a tray discrimination means for
discriminating the presence/absence of the tray based on the temperature
detected by the temperature detection means used for measuring
temperature of the heating chamber during cleaning of the heating
chamber.

In the state of the art Japanese Patent Document No. JP63153329, a
heating device is described wherein the distance to the foodstuff to be
cooked is detected by means of a distance measuring sensor.

In the state of the art United States Patent Document No. US7183521, an
oven is described comprising a rack sensor detecting whether or not the
tray is present inside the cooking cavity and a control unit that starts
cooking cavity cleaning process depending on data delivered by the rack
Sensor.

The aim of the present invention is the realization of an oven wherein
presence and position of the tray in the cooking cavity are detected.

The oven realized in order to attain the aim of the present invention,
explicated in the first claim and the respective claims thereof, comprises a
casing having a support unit, mounted to the side wall, used for placing the
trays one above the other and spaced apart in the cooking cavity. The
oven of the present invention furthermore comprises a capacitance
measuring means, both ends of which are connected to the casing, used
for measuring the capacitance difference between the two ends, an
insulation means for separating the portions of the casing whereto the
ends of the capacitance measuring means are connected and a control
unit that determines the absence/presence of the tray depending on the
capacitance difference measured by the capacitance measuring means
when the tray is placed into the cooking cavity. Electric current is applied
to the portions of the casing that are insulated from each other by means
of the capacitance measuring means and the capacitance difference
between these portions is measured. The control unit detects the change
in the capacitance difference measured by the capacitance measuring
means when the tray is placed into the cooking cavity and determines the

presence of the tray in the cooking cavity accordingly. By means of the
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insulation means and the capacitance measuring means, the existence of
the tray inside the cooking cavity is determined in a simple manner by
measuring the capacitance. Consequently, the user is informed about the
presence/absence of the tray in the cooking cavity during the cleaning
process of the cooking cavity which is performed at high temperature.
The support unit comprises more than one carrier, mounted to both side
walls of the casing, extending in the horizontal direction from the front
backwards and connectors that extend perpendicular to the carriers and
used for connecting the carriers.

In an embodiment of the present invention, the insulation means provides
the entire support unit to be insulated from the casing. The support unit is
fixed onto the side wall from two separate points, by means of assembly
holes, one preferably located at the front side and the other at the rear
side of the side wall. The contact of the support unit and the casing is cut
off by means of the insulation means borne inside the assembly holes
whereby the support unit is fixed to the side wall. One end of the
capacitance measuring means is connected to the casing and the other
end to the support unit that is insulated from the casing. The casing and
the support unit are provided to function as a capacitor by applying electric
current between the ends of the capacitance measuring means. When the
tray is placed into the cooking cavity, the capacitance difference between
the casing and the support unit measured by means of the capacitance
measuring means changes. The control unit decides the presence of the
tray by comparing the capacitance difference measured when the cooking
cavity is empty with the capacitance difference measured when the tray is
placed into the cooking cavity.

In another embodiment of the present invention, the surface areas of the
carriers at different levels in the cooking cavity are different from one
another. Since the capacitance difference measured by the capacitance
measuring means depends on the surface areas of the carriers, the
capacitance difference measured when the tray is placed on the carriers at
different levels is different from each other. Accordingly, the capacitance

difference change detected by the control unit is different from one another
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depending on the position of the tray placed inside the cooking cavity.
Consequently, the position of the tray inside the cooking cavity is
determined by the control unit.

In another embodiment of the present invention, the insulation means is
shaped like a ring through which the carrier can be inserted. The carrier is
prevented from contacting the casing by inserting the insulation means
around the carrier connected to the side wall.

In another embodiment of the present invention, the insulation means
provides the two carriers, that are positioned one above the other and
between which the tray is placed, to be insulated from one another. In this
embodiment, the ends of the capacitance measuring means are
connected to the carriers that are insulated from one another. The
capacitance difference between the carriers that are insulated from one
another is measured by the capacitance measuring means. When the tray
is disposed between the said two carriers, the capacitance difference
between the carriers changes. The control unit determines whether or not
the tray is placed between the carriers according to the capacitance
difference change and informs the user . In this embodiment, a different
capacitance measuring means is connected to every carrier pair, at
different levels from each other and between which the tray is placed.
Thus, the carrier whereon the tray is placed can be determined since the
capacitance difference between each two carriers can be measured
separately. The cooking process is performed on the carrier at the level
that is suitable for the selected cooking function by determining the
position of the tray in the cooking cavity and the cooking quality is
improved.

In a version of this embodiment, the connector is configured as a pipe
through which the capacitance measuring means providing the electrical
connection between the carriers is inserted.

In another embodiment of the present invention, the insulation means is
produced from ceramic. Thus, the resistance of the insulation means
against the high temperature occurring during cleaning of the cooking

cavity is increased.
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In the oven of the present invention, the presence of the tray in the
cooking cavity is prevented by determining whether or not the tray is
present in the cooking cavity during cleaning of the cooking cavity.
Consequently, the tray is prevented from being affected adversely by the
high temperature in the cooking cavity.

The oven realized in order to attain the aim of the present invention is
illustrated in the attached figures, where:

Figure 1 —is the perspective view of an oven.

Figure 2 — is the perspective view of a support unit.

Figure 3 - is the partial perspective view of the casing, the carrier and the
insulation means related to an embodiment of the present invention.
Figure 4 — is the partial cross-sectional view of the carrier and the
insulation means related to an embodiment of the present invention.
Figure 5 - is the partial sideways view of the casing, the carrier and the
insulation means related to an embodiment of the present invention.
Figure 6 — is the perspective view of the casing, the support unit and the
insulation means related to another embodiment of the present invention.
Figure 7 — is the sideways view of the casing, the support unit and the
insulation means related to another embodiment of the present invention.
Figure 8 — is the partial perspective view of the casing, the carrier and the
insulation means related to another embodiment of the present invention.
Figure 9 — is the partial perspective view of the casing, the carrier and the
insulation means from another angle related to another embodiment of the
present invention.

Figure 10 — is the partial perspective view of the casing, the carrier and the
insulation means related to another embodiment of the present invention.
The elements illustrated in the figures are numbered as follows:

Oven

Cooking cavity

Side wall

Casing

Support unit

o o K~ w Dd -~

Carrier
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7. Connector

8. Insulation means

9. Control unit

10. Capacitance measuring means

The oven (1) comprises a cooking cavity (2) wherein the trays (T)
containing the foodstuffs to be cooked are placed, a casing (4)
surrounding the cooking cavity (2), configured like a box with the front side
open, having two opposite side walls (3) and a support unit (5) mounted to
the inner surface of the side wall (3) facing the cooking cavity (2) and
supporting the tray (T) placed thereon.

The oven (1) of the present invention further more comprises a
capacitance measuring means (10) the two ends of which are connected
to the casing (4) and used for measuring the capacitance difference
between these ends, an insulation means (8) for insulating the portions of
the casing (4) whereto the ends of the capacitance measuring means (10)
are connected and a control unit (9) that determines presence of the tray
(T) by detecting the change in the capacitance difference measured by the
capacitance measuring means (10) when the tray (T) is placed into the
cooking cavity (2).

Both ends of the capacitance measuring means (10) are connected to the
casing (4) and an electric circuit is formed where the capacitance
difference between the two ends are measured. When it is desired to
determine presence of the tray (T) in the cooking cavity (2), the
capacitance difference between the two ends is measured by means of
the electric current applied to the ends of the capacitance measuring
means (10). One part of the casing (4) is provided to be insulated from the
other part by means of the insulation means (8) that remains between the
ends of the capacitance measuring means (10). The insulated part of the
casing (4) is provided to function as capacitor by means of the insulation
means (8) and the capacitance measuring means (10).

The control unit (9) saves the capacitance difference measured between
the ends of the capacitance measuring means (10) as the reference value

in its memory when the tray (T) is not present in the cooking cavity (2). In
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order to determine whether or not the tray (T) is present in the cooking
cavity (2), the control unit (9) measures the capacitance difference
between the ends of the capacitance measuring means (10) and
compares it with the reference value, if there is a change between the
reference value and the measured capacitance difference, then decides
that the tray (T) is present in the cooking cavity (2).

Thus, prior to the cleaning process performed by increasing the
temperature of the cooking cavity (2) to very high temperature values, the
user is informed by the control unit (9) about the presence of the tray (T) in
the cooking cavity (2) and the tray (T) is prevented from remaining in the
cooking cavity (2). Thus, the tray (T) is prevented from being damaged by
the high temperature. Furthermore, an extra sensor for detecting the
presence of the tray (T) is not necessary, whether or not a tray (T) is
present in the cooking cavity (2) is easily determined by the capacitance
measuring means (10).

The support unit (5) comprises more than one carrier (6), extending from
the front backwards, parallel to the side wall (3) in the horizontal direction,
whereon the tray (T) is placed and at least one connector (7) that extends
in the vertical direction to the carriers (6).

The carriers (6) extend on the side wall (3), preferably in groups of two and
provide the trays (T) placed one over the other and spaced apart into the
cooking cavity (2) to be supported from their sides.

In an embodiment of the present invention, the insulation means (8)
provides the entire support unit (5) to be insulated from the casing (4). The
support unit (5) is produced as a single piece preferably by way of
attaching to each other the carriers (6) arranged one over the other by
means of two separate connectors (7) situated at the front and back. The
support unit (5) is mounted on the side wall (3) by bending the two ends of
a carrier (6) preferably located in the middle so as to be vertical to the
carrier (6) and by inserting the bent ends into the assembly holes situated
on the side wall (3). The insulation means (8) is placed into the assembly
hole such that the portion of the carrier (6) extending inside the assembly

hole is surrounded all around. Thus, the contact of the carrier (6) is cut off
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from the casing (4). Since the support unit (5) is fixed to the casing (4) by
means of the carrier (6), the contact of the casing (4) with the support unit
(5) is cut off by means of the insulation means (8). In this embodiment,
one end of the capacitance measuring means (10) is connected to the
casing (4) and the other end to the support unit (5) that is insulated from
the casing (4) by the insulation means (8). The end of the capacitance
measuring means (10) connected to the support unit (5) is connected to
the portion of the carrier (6) remaining at the rear side of the casing (4)
that is cut off from contact with the casing (4).

When the tray (T) is placed into the cooking cavity (2), the capacitance
difference between the casing (4) and the support unit (5) changes. The
control unit (9) detects the presence of the tray (T) in the cooking cavity (2)
from the detected change in the capacitance difference.

In another embodiment of the present invention, the surface areas of the
carriers (6) are different from one another. Since the capacitance
difference between the support unit (5) and the casing (4) measured by
the capacitance measuring means (10) depends on the surface area of the
carriers (6), the capacitance difference measured by the control unit (9)
shows variability with respect to the position of the carrier (6) in the
cooking cavity (2) whereon the tray (T) is placed. Thus, the position of the
tray (T) in the cooking cavity (2), in other words on which carrier (6) it is
placed, is determined by the control unit (9). Consequently, the tray (T) is
provided to be placed on the carrier (6) at the level that is suitable for the
selected cooking function. Accordingly, the cooking quality is improved
and the cooking duration is kept at the optimum level.

In another embodiment of the present invention, the insulation means (8)
is ring-shaped. Thus, the insulation means (8) is provided to surround the
almost cylindrical-shaped carrier (6) all around.

In another embodiment of the present invention, the insulation means (8)
provides one carrier (6), from the carriers (6) which are positioned to be
one above the other and having the tray (T) therebetween, to be insulated
from the other carrier (6). One end of the capacitance measuring means

(10) is connected to the insulated carrier (6), the other end to the
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uninsulated carrier (6). Thus, an electric circuit is formed between the
insulated carrier (6) and the uninsulated carrier (6). The insulated carrier
(6) and the uninsulated carrier (6) are provided to function as a capacitor
by means of the insulation means (8) and the capacitance measuring
means (10). A different capacitance measuring means (10) is connected to
the end of each pair of carriers (6) that are situated at different levels in the
cooking cavity (2). Thus, the capacitance difference between each carrier
(6) pair with the tray (T) placed therebetween is provided to be measured
separately from one another. Accordingly, the control unit (9) determines
the position of the tray (T) inside the cooking cavity (2) depending on the
change in capacitance difference measured by each capacitance
measuring means (10). Consequently, the cooking quality is improved by
providing the tray (T) to be placed on the carrier (6) that is at the suitable
level for the selected cooking function.

In a version of this embodiment, the connector (7) is pipe-shaped. The
capacitance measuring means (10) that provides the electrical connection
between the insulated carrier (6) and the uninsulated carrier (6), with the
tray (T) placed therebetween, is partially disposed into the connector (7).
Thus, measurement of capacitance between the carriers (6) is performed
without distorting the esthetic appearance of the cooking cavity (2).

In another embodiment of the present invention, the insulation means (8)
is produced from ceramic. Since ceramic is a material that can withstand
high temperatures, it is not adversely affected by the high temperature
during cleaning of the cooking cavity (2).

In the oven (1) of the present invention, the possibility of the tray (T)
remaining in the cooking cavity (2) during cleaning is prevented by
determining whether or not the tray (T) is present in the cooking cavity (2).
Furthermore, in the oven (1) of the present invention, the cooking quality is
improved by determining the position of the tray (T), containing the
foodstuffs that are cooked, in the cooking cavity (2).

It is to be understood that the present invention is not limited by the
embodiments disclosed above and a person skilled in the art can easily

introduce different embodiments. These should be considered within the
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scope of the protection postulated by the claims of the present invention.
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Claims

1.

An oven (1) comprising a cooking cavity (2) wherein the trays (T) are placed, a
casing (4) surrounding the cooking cavity (2), configured like a box with the
front side open, having two opposite side walls (3) and a support unit (5)
mounted to the inner surface of the side wall (3) facing the cooking cavity (2)
and supporting the tray (T) placed thereon,

characterized by a capacitance measuring means (10) used for measuring the
capacitance difference between its two ends by connecting these two ends to
the casing (4), an insulation means (8) for insulating the portions of the casing
(4) whereto the ends of the capacitance measuring means (10) are connected
and a control unit (9) that determines presence of the tray (T) by detecting the
capacitance difference measured by the capacitance measuring means (10)
when the tray (T) is placed into the cooking cavity (2).

An oven (1) as in Claim 1, characterized by the support unit (5) comprising
more than one carrier (6), whereon the tray (T) is placed, extending from the
front backwards, parallel to the side wall (3) in the horizontal direction, and at
least one connector (7) that extends in the vertical direction to the carriers (6).
An oven (1) as in Claim 1 or 2, characterized by an insulation means (8) that
provides the entire support unit (5) to be insulated from the casing (4).

An oven (1) as in any one of the above claims, characterized by the carriers (6)
the surface areas of which are different from one another.

An oven (1) as in any one of the above Claims, characterized by the
ring-shaped insulation means (8).

An oven (1) as in Claim 1 or 2, characterized by the insulation means (8)
providing to insulate one carrier (6), from the carriers (6) which are positioned
to be one above the other with the tray (T) placed therebetween, to be
insulated from the other carrier (6).

An oven (1) as in Claim 6, characterizedby the pipe-shaped connector (7).

An oven (1) as in any one of the above Claims, characterized by the insulation

means (8) that is produced from ceramic.
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Figure 1
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