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(54) COOKING OVEN

(57) The present invention relates to a cooking oven,
in particular a domestic cooking oven. The cooking oven
comprises at least one oven cavity and at least two re-
sistive heating elements (10, 12, 18) for heating up said
oven cavity. At least two of the resistive heating elements
(10, 12, 18) are connected in series. The cooking oven

comprises at least one cooling fan (14) for cooling down
the oven cavity. The cooling fan (14) is connected in par-
allel to at least one the resistive heating elements (10,
12, 18) connected in series, so that the resistive heating
elements (10, 12, 18) connected in series form a voltage
divider for the cooling fan (14).
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Description

[0001] The present invention relates to a cooking oven.
In particular, the present invention relates to a domestic
cooking oven.
[0002] Energy efficiency is a very important property
of a cooking oven. There are different methods for saving
energy in a cooking oven. For example, a suitable thermal
insulation of the oven cavity reduces losses of energy.
Further, a selective control of the heating elements allows
an efficient operation of the cooking oven. However, such
cooking ovens require a complex control circuit.
[0003] It is an object of the present invention to provide
a cooking oven, which allows an efficient operation by
low complexity.
[0004] The object is achieved by the cooking oven ac-
cording to claim 1.
[0005] According to the present invention a cooking
oven, in particular a domestic cooking oven is provided,
wherein:

- the cooking oven comprises at least one oven cavity,
- the cooking oven comprises at least two resistive

heating elements for heating up the oven cavity,
- at least two of the resistive heating elements are con-

nected in series,
- the cooking oven comprises at least one cooling fan

for cooling down the oven cavity, and
- the cooling fan is connected in parallel to at least one

of the resistive heating elements connected in series,
so that

- the resistive heating elements connected in series
form a voltage divider for the cooling fan.

[0006] The core of the present invention is that two or
more heating elements form a voltage divider for the cool-
ing fan. The voltage, power and fan speed of said cooling
fan are reduced. This results in a reduced loss of energy.
The voltage divider is formed by components, which are
already present in the cooking oven. Thus, the cooking
oven may be realised by low complexity.
[0007] In particular, the cooking oven comprises at
least one top heating element, ring heating element, grill
heating element and/or bottom heating element.
[0008] Further, the cooking oven may comprise at least
one cooking fan for distributing hot air within the oven
cavity, wherein said cooking fan is connected in parallel
to the series of the resistive heating elements.
[0009] Moreover, the cooking oven may comprise at
least one illumination unit, for illuminating the oven cavity,
wherein said lamp is connected in parallel to the series
of the resistive heating elements.
[0010] Preferably, a light switch is connected in series
with the illumination unit, wherein said light switch and
illumination unit are connected in parallel to the series of
the resistive heating elements.
[0011] For example, the illumination unit includes at
least one lamp.

[0012] In particular, the cooking oven comprises at
least one thermostat connected in series with the resis-
tive heating elements.
[0013] According to an embodiment of the present in-
vention the cooling fan is connected in series with the
thermostat and at least one resistive heating element.
[0014] According to another embodiment of the
present invention the cooling fan is connected in parallel
to the thermostat and at least one resistive heating ele-
ment, so that the powers of the cooling fan and said re-
sistive heating element are variable by the thermostat.
[0015] For example, the top heating element, the ring
heating element and the thermostat may be connected
in series, wherein the cooling fan is connected in parallel
to the top heating element.
[0016] According to a further example, the top heating
element, the ring heating element, the grill heating ele-
ment and the thermostat are connected in series, wherein
the cooling fan is connected in parallel to the top heating
element and the ring heating element.
[0017] According to another example, the grill heating
element, the top heating element and the thermostat are
connected in series, wherein the cooling fan is connected
in parallel to the top heating element and the thermostat.
In this case, the powers of the cooling fan and the top
heating element is variable by the thermostat.
[0018] Novel and inventive features of the present in-
vention are set forth in the appended claims.
[0019] The present invention will be described in fur-
ther detail with reference to the drawing, in which

FIG 1 illustrates a schematic circuit diagram of electric
and electromechanical components of a cook-
ing oven according to a first embodiment of the
present invention,

FIG 2 illustrates a schematic circuit diagram of the
electric and electromechanical components of
the cooking oven according to a second em-
bodiment of the present invention, and

FIG 3 illustrates a schematic circuit diagram of the
electric and electromechanical components of
the cooking oven according to a third embodi-
ment of the present invention.

[0020] FIG 1 illustrates a schematic circuit diagram of
electric and electromechanical components of a cooking
oven according to a first embodiment of the present in-
vention.
[0021] The cooking oven according to the first embod-
iment comprises a top heating element 10, a ring heating
element 12, a cooling fan 14, a thermostat 16, a cooking
fan 20, a lamp 22 and a light switch 24. The top heating
element 10 and the cooling fan 18 are connected in par-
allel. Said parallel top heating element 10 and the cooling
fan 14 are connected in series with the ring heating ele-
ment 12 and the thermostat 16. In other words, the top
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heating element 10 and the ring heating element 12 form
a voltage divider for the cooling fan 14. The cooking fan
20 is connected in parallel to the top heating element 10,
the cooling fan 14, the ring heating element 12 and the
thermostat 16. The lamp 22 and the light switch 24 are
connected in series, wherein said series is connected
parallel to the cooking fan 20.
[0022] The top heating element 10 and the ring heating
element 12 are provided for heating up an oven cavity of
the cooking oven. The cooling fan 14 is provided for cool-
ing down the oven cavity of the cooking oven. The ther-
mostat 16 is provided for activating and deactivating the
top heating element 10, the ring heating element 12 and
the cooling fan 14. The lamp 22 is provided for illuminat-
ing the oven cavity of the cooking oven. The light switch
24 is provided for activating and deactivating the lamp
22. The cooking fan 20 is provided for distributing hot air
within the oven cavity of the cooking oven.
[0023] The voltage divider formed by the top heating
element 10 and the ring heating element 12 causes that
the voltage at the cooling fan 14 is reduced. The reduced
voltage at the cooling fan 14 results in a reduced fan
speed of said cooling fan 14 and a reduced cooling of
the oven cavity. In turn, the reduced cooling down of the
oven cavity results in a reduced loss of energy.
[0024] For example, the rated power of the top heating
element 10 is about 1000 W, while the rated power of
the ring heating element 12 is about 2400 W. Since the
top heating element 10 and the ring heating element 12
are connected in series, the total power of the top heating
element 10 and the ring heating element 12 is about 706
W. The voltage divider causes, that the voltage at the top
heating element 10 is about 162 V, while the voltage at
the ring heating element 12 is about 68 V. The voltage
at the cooling fan 14 is also about 162 V and results in a
fan speed of about 600 rpm. The deactivation of the lamp
22 by the light switch 24 results in a further energy re-
duction of about 40 W.
[0025] FIG 2 illustrates a schematic circuit diagram of
the electric and electromechanical components of the
cooking oven according to a second embodiment of the
present invention.
[0026] The cooking oven according to the second em-
bodiment comprises the top heating element 10, the ring
heating element 12, the cooling fan 14, the thermostat
16, a grill heating element 18, the cooking fan 20, the
lamp 22 and the light switch 24. The top heating element
10 and the ring heating element 12 are connected in se-
ries. Said series of the top heating element 10 and the
ring heating element 14 are connected in parallel to the
cooling fan 14. In turn, said parallel group is connected
in series with the grill heating element 18 and the ther-
mostat 16. In other words, the top heating element 10,
the ring heating element 12 and the grill heating element
18 form a voltage divider for the cooling fan 14. The cook-
ing fan 20 is connected in parallel to the top heating el-
ement 10, the ring heating element 12, the cooling fan
14, the grill heating element 18 and the thermostat 16.

The lamp 22 and the light switch 24 are connected in
series, wherein said series is connected parallel to the
cooking fan 20.
[0027] The top heating element 10, the ring heating
element 12 and the grill heating element 18 are provided
for heating up the oven cavity of the cooking oven. The
cooling fan 14 cools down the oven cavity of the cooking
oven. The thermostat 16 activates and deactivates the
top heating element 10, the ring heating element 12, the
grill heating element 18 and the cooling fan 14. The lamp
22 illuminates the oven cavity of the cooking oven. The
light switch 24 activates and deactivates the lamp 22.
The cooking fan 20 distributes hot air within the oven
cavity of the cooking oven.
[0028] The voltage divider formed by the top heating
element 10, the ring heating element 12 and the grill heat-
ing element 18 causes that the voltage at the cooling fan
14 is reduced. The reduced voltage at the cooling fan 14
reduces also the fan speed of said cooling fan 14 and
the cooling down of the oven cavity. In turn, the reduced
cooling down of the oven cavity results in the reduced
loss of energy.
[0029] In this example, the rated power of the top heat-
ing element 10 is about 1000 W, the rated power of the
ring heating element 12 is about 2400 W and the rated
power of the grill heating element 18 is about 1900 W.
Since the top heating element 10, the ring heating ele-
ment 12 and the grill heating element 18 are connected
in series, the total power of the top heating element 10,
the ring heating element 12 and the grill heating element
18 is about 515 W. The voltage divider causes, that the
voltage at the top heating element 10 is about 118 V, the
voltage at the ring heating element 12 is about 49 V and
the voltage at the grill heating element 18 is about 63 V.
The voltage at the cooling fan 14 is also about 167 V and
result in a fan speed of about 700 rpm. The deactivation
of the lamp 22 by the light switch 24 results in a further
energy reduction of about 40 W.
[0030] FIG 3 illustrates a schematic circuit diagram of
the electric and electromechanical components of the
cooking oven according to a third embodiment of the
present invention.
[0031] The cooking oven according to the third embod-
iment comprises the grill heating element 18, the top
heating element 10, the cooling fan 14, the thermostat
16, the cooking fan 20, the lamp 22 and the light switch
24. The grill heating element 18, the top heating element
10 and thermostat 16 are connected in series. The cool-
ing fan 14 is connected in parallel to the series of the top
heating element 10 and the thermostat 16. In other words,
the top heating element 10 and the grill heating element
18 form a voltage divider for the cooling fan 14, if the
thermostat 16 is activated. The cooking fan 20 is con-
nected in parallel to the top heating element 10, the ring
heating element 12, the cooling fan 14, the grill heating
element 18 and the thermostat 16. The lamp 22 and the
light switch 24 are connected in series, wherein said se-
ries is connected parallel to the cooking fan 20.
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[0032] The top heating element 10 and the grill heating
element 18 are provided for heating up the oven cavity
of the cooking oven. The cooling fan 14 cools down the
oven cavity of the cooking oven.
[0033] The thermostat 16 activates and deactivates
the top heating element 10, while the powers of the grill
heating element 18 and the cooling fan 14 are variable
by the thermostat 16. The lamp 22 illuminates the oven
cavity of the cooking oven. The light switch 24 activates
and deactivates the lamp 22. The cooking fan 20 distrib-
utes hot air within the oven cavity of the cooking oven.
[0034] The voltage divider formed by the top heating
element 10 and the grill heating element 18 causes that
the voltage at the cooling fan 14 is reduced. The reduced
voltage at the cooling fan 14 reduces also the fan speed
of said cooling fan 14 and the cooling down of the oven
cavity. In turn, the reduced cooling down of the oven cav-
ity results in the reduced loss of energy.
[0035] In this example, the rated power of the top heat-
ing element 10 is about 1000 W, while the rated power
of the grill heating element 18 is about 1700 W. Since
the top heating element 10 and the grill heating element
18 are connected in series, the total power of the top
heating element 10 and the grill heating element 18 is
about 630 W. The voltage divider causes, that the voltage
at the top heating element 10 is about 145 V, while the
voltage at the grill heating element 18 is about 85 V. The
voltage at the cooling fan 14 is also about 145 V. The
deactivation of the lamp 22 by the light switch 24 results
in a further energy reduction of about 40 W. If the ther-
mostat 16 is deactivated, then the grill heating element
18 and the cooling fan 14 remain in series, wherein a
high voltage of almost 230 V is applied to the cooling fan
14, while a low voltage of about 3 V to 4 V is applied to
the grill heating element 18. Thus, the cooling fan 14
provides a proper cooling, while the power of the grill
heating element 18 is less than 1 W.
[0036] The three embodiments mentioned above may
relate to three different cooking ovens. Moreover, two or
three of said embodiments may relate to one cooking
oven, wherein the connections between the heating el-
ements 10, 12 and/or 18 and the cooling fan 14 may be
changed by one or more changeover switches. In the
latter case, the connections between the heating ele-
ments 10, 12 and/or 18 and the cooling fan 14 may relate
to different operation modes.
[0037] The cooking oven according to the present in-
vention allows a reduction of the complexity and produc-
tion costs, since the voltage divider is formed by those
heating elements 10, 12 and/or 18, which are already
present in the cooking oven.
[0038] Although illustrative embodiments of the
present invention have been described herein with ref-
erence to the accompanying drawings, it is to be under-
stood that the present invention is not limited to those
precise embodiments, and that various other changes
and modifications may be affected therein by one skilled
in the art without departing from the scope or spirit of the

invention. All such changes and modifications are intend-
ed to be included within the scope of the invention as
defined by the appended claims.

List of reference numerals

[0039]

10 top heating element
12 ring heating element
14 cooling fan
16 thermostat
18 grill heating element
20 cooking fan
22 lamp
24 light switch

Claims

1. A cooking oven, in particular a domestic cooking ov-
en, wherein:

- the cooking oven comprises at least one oven
cavity,
- the cooking oven comprises at least two resis-
tive heating elements (10, 12, 18) for heating up
the oven cavity,
- at least two of the resistive heating elements
(10, 12, 18) are connected in series,
- the cooking oven comprises at least one cool-
ing fan (14) for cooling down the oven cavity, and
- the cooling fan (14) is connected in parallel to
at least one of the resistive heating elements
(10, 12, 18) connected in series, so that
- the resistive heating elements (10, 12, 18) con-
nected in series form a voltage divider for the
cooling fan (14).

2. The cooking oven according to claim 1,
characterised in that
the cooking oven comprises at least one top heating
element (10), ring heating element (12), grill heating
element (18) and/or bottom heating element.

3. The cooking oven according to claim 1 or 2,
characterised in that
the cooking oven comprises at least one cooking fan
(20) for distributing hot air within the oven cavity,
wherein said cooking fan (20) is connected in parallel
to the series of the resistive heating elements (10,
12, 18).

4. The cooking oven according to any one of the pre-
ceding claims,
characterised in that
the cooking oven comprises at least one illumination
unit (22), for illuminating the oven cavity, wherein
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said lamp (22) is connected in parallel to the series
of the resistive heating elements (10, 12, 18).

5. The cooking oven according to claim 4,
characterised in that
a light switch (24) is connected in series with the
illumination unit (22), wherein said light switch (24)
and illumination unit (22) are connected in parallel
to the series of the resistive heating elements (10,
12, 18).

6. The cooking oven according to claim 4 or 5,
characterised in that
the illumination unit (22) includes at least one lamp
(22).

7. The cooking oven according to any one of the pre-
ceding claims,
characterised in that
the cooking oven comprises at least one thermostat
(16) connected in series with the resistive heating
elements (10, 12, 18).

8. The cooking oven according to claim 7,
characterised in that
the cooling fan (14) is connected in series with the
thermostat (16) and at least one resistive heating
element (10, 12, 18).

9. The cooking oven according to claim 7,
characterised in that
the cooling fan (14) is connected in parallel to the
thermostat (16) and at least one resistive heating
element (10), so that the powers of the cooling fan
(14) and said resistive heating element (10) are var-
iable by the thermostat (16).

10. The cooking oven according to claim 7 or 8,
characterised in that
the top heating element (10), the ring heating ele-
ment (12) and the thermostat (16) are connected in
series, wherein the cooling fan (14) is connected in
parallel to the top heating element (10).

11. The cooking oven according to claim 7 or 8,
characterised in that
the top heating element (10), the ring heating ele-
ment (12), the grill heating element (18) and the ther-
mostat (16) are connected in series, wherein the
cooling fan (14) is connected in parallel to the top
heating element (10) and the ring heating element
(12).

12. The cooking oven according to claim 9,
characterised in that
the grill heating element (18), the top heating ele-
ment (10) and the thermostat (16) are connected in
series, wherein the cooling fan (14) is connected in

parallel to the top heating element (10) and the ther-
mostat (16).
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