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(54) Food cooking appliance

(57)  Afood cooking appliance has a cooking cham-
ber (8) delimited by a plurality of walls (4-7) of a structure
(2-3) of the appliance (1), among which a thermally con-
ductive lower wall (7) defining a bottom surface (7a) of
the cooking chamber (8), formed from nontoxic material,
adapted to receive food to be cooked directly thereon. A
first heating element (11) is arranged within the cooking
chamber (8) and a second heating element (12) arranged
under the cooking chamber (8) in thermal contact with
the lower wall (7). The appliance (1) has a control system
(9), comprising a first temperature sensor (10) for detect-
ing the air temperature in the cooking chamber (8) and
a second temperature sensor (13) to detect the temper-
ature of the lower wall (7). The control system (9) is con-
figured to control the contemporaneous operation of the
first and second heating elements (11, 12) based on de-
tections carried out through the first and second temper-
ature sensor elements (10, 13), so to obtain heating of
the food both by convection and by conduction, through
heating of the air in the cooking chamber (8) by the first
heating element (11) and through heating of the lower
wall (7) by the second heating element (12), respectively.
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Description

Field of the invention

[0001] The present invention refers to a food cooking
appliance, having a cooking chamber delimited by a plu-
rality of walls of a structure of the appliance, among which
a thermally conductive lower wall defining a bottom sur-
face of the cooking chamber, the appliance having

a control system, comprising at least one temperature
sensor for detecting the air temperature in the cooking
chamber,

at least one first heating element arranged within the
cooking chamber and operable by the control system,
at least one second heating element arranged below the
cooking chamber and operable by the control system,
wherein the control system is configured for controlling
operation of the first and second heating elements, the
first heating element being controllable for adjusting the
air temperature in the cooking chamber based on detec-
tions carried out through the first temperature sensor el-
ement.

Background of the invention

[0002] The appliances of the indicated type are known
and typically represented by baking ovens. The structure
of such ovens comprises an enamelled metallic muffle,
delimiting a cooking chamber. The structure further com-
prises a door with a window, hinged to the muffle in a
fore part thereof, to close the cooking chamber at the
front.

[0003] Ovens of the indicated type are provided with
means for heating food, typically represented by metallic
electric resistances or by gas burners, mounted outside
or inside the cooking chamber defined by the muffle. In-
side the cooking chamber an electric resistance called a
"grill" may be mounted, located in proximity of the upper
wall of the muffle. In so-called ventilated ovens, an elec-
tric resistance may be arranged also behind the rear wall
of the muffle, or behind a shell fixed to the inner side of
the rear wall of the muffle: such resistance, usually cir-
cular, is mounted substantially at the delivery section of
a fan, and for such purpose an array of slots is provided
in the rear wall of the muffle and/or the shell thereof, for
passage of the air forced by the fan. An electric resist-
ance, or a gas burner, may also be provided below the
lower wall of the muffle, spaced apart therefrom, to heat
it and thus to indirectly obtain heating of the air inside the
cooking chamber.

[0004] Inside the cooking chamber lateral sliding
guides are generally provided for removable shelves,
such as grills and drip pans, suitable to support the re-
cipients containing the food being cooked at an interme-
diate position between the lower and the upper wall of
the muffle. The air in the cooking chamber is heated by
one or more of the heating elements which are provided
for and may be moved by means of the above-said fan
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to favour heat distribution. The air temperature is meas-
ured by means of the above-said sensor element and,
based on such information, the control system controls
the heating element(s) so that the air inside the cooking
chamber maintains a substantially constant temperature,
for example a temperature set by a user by means of a
control panel. The food is thus cooked mainly by means
of heating of the air present, and optionally by irradiation,
if the grill resistance is activated with a power sufficient
for such purpose.

[0005] This known manner of cooking has essentially
three inconveniences. First of all, from a thermal point of
view, air is insulating by nature, and thus heating is dif-
ficult and slow. Second, the fact that complete cooking
of the food is obtained practically exclusively through
heating of the air does not allow the process to be man-
aged precisely. Third, the metallic muffle represents as
a whole a "thermal brake", that is, a mass that must be
heated, which slows the increase in cooking chamber
temperature.

Summary of the invention

[0006] The general aim of the present invention is to
solve one or more of the previously reported drawbacks
of the traditional domestic baking ovens.

[0007] Such general aim is achieved, according to the
present invention, by a baking oven having the charac-
teristics indicated by the annexed claims, which consti-
tute an integral part of the technical teaching provided
herein in relation to the invention.

[0008] Briefly, according to the invention, a cooking
appliance of the type indicated above is characterized in
that the bottom surface of the cooking chamber is made
of a non-toxic material, adapted to receive directly ther-
eon a food to be baked, in that the second heating ele-
ment is in thermal contact with the lower wall and that
the control system further comprises at least one second
temperature sensor element for detecting the tempera-
ture of the lower wall, the control system being prear-
ranged for controlling the operation of at least one second
heating element, and thus regulating the temperature of
the lower wall based on detections carried out through
the second temperature sensor element, the control sys-
tem being also prearranged for controlling contempora-
neous operation of the first and the second heating ele-
ments, to provide heating of the food both by convection
and by conduction, through heating of the air in the cook-
ing chamber caused by the first heating element and
through heating of the lower wall caused by the second
heating element, respectively.

[0009] Thanks to the above-said characteristics, the
appliance according to the invention is provided with two
different heating systems:

- heating by direct contact or conduction from the bot-
tom: the food to be prepared can be placed, even
directly, on the bottom surface of the baking cham-
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ber, whose temperature can be controlled by the
control system through the corresponding tempera-
ture sensor;

- heating from above: the air in the cooking chamber
is heated by means of the first heating element, sub-
stantially as in a traditional oven, also in a way con-
trollable through the corresponding temperature
sensor.

[0010] Because the two above-said heating systems
each have independent regulating systems and can eas-
ily operate at different temperatures, the control system
of the appliance can be programmed to manage - during
the various steps of a cooking process - the temperature
of the bottom surface, and thus directly of the food or
container thereof, as well as the temperature of the air
in the cooking chamber, and thus the temperature above
the food.

[0011] For example, in this way it becomes possible
to bake a cake placing it directly on the bottom surface
of the chamber, heating it very rapidly up to the desired
contact temperature to bake the dough of the cake, and
then regulating the air temperature to finalize the cooking
process and brown the top part thereof.

[0012] Additional advantages of the invention with re-
spect to the known technique are:

a) reduced preheating time, given that one part of
the cooking process is obtained by conduction, with
no need to wait until the air inside the chamber is hot
and/or with no need to heat the entire muffle;

b) reduced overall cooking time, due to the improved
energy efficiency of the appliance;

c) reduced energy required for cooking, for the same
reasons given in points a) and b);

d) possibility to separately adjust the temperature of
the container or directly of the food from below, which
allows more precise management of cooking and to
optimize the two temperatures, as cooking of the
food proceeds;

e) possibility of Teppanyaki cooking style inthe oven.

[0013] In a preferred embodiment the first heating el-
ement is positioned in an upper region of the cooking
chamber. In this way the first heating element may be
controlled both for the purpose of heating the air to the
desired temperature, and for the purpose of fulfilling the
grilling function, when required; also the first temperature
sensor is preferably positioned in an upper region of the
cooking chamber, to effectively detect the air tempera-
ture.

[0014] In one embodiment, the lower wall has a ther-
mal conductivity higher than a plurality of other walls de-
limiting the cooking chamber. To achieve this, the lower
wall preferably comprises at least one thermally conduct-
ing material and the walls of the above-said plurality com-
prise at least one thermally insulating material.

[0015] In this way the energy efficiency of the appli-
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ance is further increased, since the heat generated by
the heating elements is not dissipated by the walls of the
cooking chamber, such as the side, bottom and upper
walls, as in the oven provided with a metallic muffle. In
this way, the preheating time and the overall cooking
time, as well as energy consumption, may be further re-
duced.

[0016] Preferably, the conducting material or materials
of the first wall are metallic materials, while the insulating
material or materials of the other walls are chosen from
among glass materials, ceramic materials and refractory
materials.

[0017] In one embodiment the first wall is formed by
several superimposed parts, including at least one first
wall part defining the bottom surface and a second wall
part arranged between, and in contact with, the first wall
partand the second heating element. Preferably, the sec-
ond sensor is operatively in contact with the above-said
first part of the wall; however, in one possible variant, the
second sensor may detect the temperature of the second
part of the wall and the control system be arranged to
indirectly infer, from this detected temperature and in a
known way, the temperature of the first part. In one pre-
ferred embodiment, the above-said firstand second parts
are made of steel and aluminium, respectively.

[0018] In one embodiment, a layer of thermally insu-
lating material is associated to the lower wall, in a region
thereof opposite with respect to the bottom surface of the
cooking chamber. This characteristic is useful to avoid
the dispersion of heat from the lower wall, for example
when the lower wall forms a divider vertically dividing the
cavity of a muffle, or to avoid excessive heating of the
part of the structure of the appliance underlying the lower
wall.

[0019] In one embodiment the structure of the appli-
ance comprises a muffle defining a cavity, to which a
plurality of the walls of the cooking chamber different from
the lower wall belong, and the lower wall, with a corre-
sponding second heating element and a second temper-
ature sensor is part of a partition shelf that divides the
cavity into an upper cavity and a lower cavity. In this way
the upper cavity forms the above-said cooking chamber,
while the lower cavity can be used for other purposes,
for example for traditional cooking, and be provided for
these purposes with respective heating means and tem-
perature sensor means.

[0020] In one variant of this embodiment the above-
said partition shelf is removable from the cavity and in-
cludes electric interconnection means which, when the
shelf is inserted in a respective operating position within
the cavity, are coupled to homologous electric intercon-
nection means associated to one wall of the muffle. In
this way, the appliance may be employed in at least two
different modes: in the absence of the partition shelf, the
entire cavity defined by the muffle can be employed for
traditional cooking, being in any case provided with the
first heating element and the first temperature sensor, as
well as being optionally provided with a lower resistance
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and/or a rear resistance with a corresponding fan; vice
versa, when the partition shelf is installed inside the muf-
fle, the chamber allowing the cooking functions according
to the invention is provided, with the lower cavity that may
optionally be employed for the purpose of a different
cooking process.

[0021] In another embodiment the appliance compris-
es two first heating elements, two first temperature sen-
sor elements, two second heating elements and two sec-
ond temperature sensor elements. Furthermore, in this
embodiment, the cooking chamber is arranged to be di-
vided in two horizontally flanked sub-chambers by a re-
movable partition wall, each sucb-chamber including one
first heating element, one first temperature sensor ele-
ment and a corresponding portion of the lower wall with
the corresponding second heating element and second
temperature sensor element. In this way, when the re-
movable dividing wall is not present, the cooking func-
tions provided according to the invention can be obtained
in the entire cooking chamber. Vice versa, in the pres-
ence of the above-said dividing wall, two sub-chambers
are available, both allowing the functions provided ac-
cording to the invention to be obtained and managed
independently by the control system.

Brief description of the drawings

[0022] Additional characteristics and advantages of
the present invention will be clear from the following de-
scription, made with reference to the annexed drawings,
provided by way of non limiting example only, wherein:

- figure 1 is a partial cross section view of a cooking
appliance made according to a first embodiment of
the present invention;

- figure 2 is a partial cross section view of a cooking
appliance made according to a second embodiment
of the present invention;

- figure 3 is a partial cross section view of a cooking
appliance made according to a third embodiment of
the present invention;

- figure 4 is a partial cross section view of a cooking
appliance made according to a fourth embodiment
of the present invention.

Description of preferred embodiments of the invention

[0023] Reference throughout this specification to "one
embodiment" means that a particular feature, structure,
or characteristic described in connection with the embod-
iment is included in at least one embodiment. Thus, the
appearances of the terms "in one embodiment" and the
like, in various places throughout this specification are
not necessarily all referring to the same embodiment.
Furthermore, the particular features, structures, or char-
acteristics may be combined in any suitable manner in
one or more embodiments. Reference numerals used
herein are meant only for convenience and do not define
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the scope of the embodiments.

[0024] Itis also specified that only the elements useful
for understanding the invention will be described below
in the present description, taking for granted that the ap-
pliance of the invention comprises all the other elements,
themselves known, for the normal operation of a domes-
tic baking oven.

[0025] Figure 1 represents, in partial cross section, a
domestic cooking appliance according to the present in-
vention. In the example represented, the appliance is
constituted by an oven, indicated with 1 as whole, having
a structure including a casing or enclosure 2. A door is
hinged to the fore part of the casing, in particular to a
corresponding lower edge, which door is not represented
being in itself known: the door may for example comprise
a metallic frame provided with a front handle and a win-
dow made up of two or more parallel glass panes. The
structure of the oven 1 further includes a muffle, indicated
with 3 as a whole.

[0026] The muffle 3 has a rigid body comprising two
side walls, a rear wall, an upper wall and a lower wall. In
the example depicted, the muffle 3 is made of several
assembled parts, including an upper body, embodying
the side wallls 4, the rear wall 5 and the upper wall 6, and
a lower body embodying the lower wall, indicated with 7
as whole. Clearly, different structures of the muffle 3 are
possible, for example with each wall 4-7 formed by a
corresponding body (such as in successive embodi-
ments illustrated herein), or also with a single body de-
fining all walls of the muffle.

[0027] The walls 4-7 have respective inner surfaces
4a, 5a, 6a, 7a, delimiting - together with an inner surface
of the above-said door - a cooking chamber indicated
with 8 as a whole. By way of example, the chamber 8
may have a height comprised between about 20 and
about 30 cm (for example about 25 cm), a width of about
40 cm and a depth of about 40 cm.

[0028] An oven control system is indicated with 9 as a
whole, preferably of the type comprising a microproces-
sor control unit, including atleast one temperature sensor
element 10, of aknown type, mountedinside the chamber
8 and adapted to detect the temperature of air inside the
chamber.

[0029] Inside the cooking chamber atleast one heating
element is also arranged, which in the represented ex-
ample is constituted by an electric resistance indicated
with 11. The electrical supply to the resistance 11 can be
controlled, in a known way, by the control system 9 to
heat the air inside the chamber 8, as well as to function
as agrill. For this purpose, the resistance 11 is preferably
installed in an upper region of the chamber 8. Also the
sensor element 10 is preferably found in the upper region
ofthe chamber 8, at a certain distance from the resistance
11. In particular, the control system 9 is configured to
control operation of the resistance 11 for the purpose of
regulating the air temperature in the chamber 8, based
on detections made by the sensor element 10.

[0030] Under the cooking chamber 8, and more in par-
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ticular under the lower wall 7, at least one second heating
element is arranged. Also said second heating element
is preferably represented by an electric resistance, indi-
cated with 12, operable and controllable by the control
system.

[0031] At least the lower wall 7, defining the bottom
surface 7a of the cooking chamber 8, has a thermally
conductive body. As previously indicated, in an embod-
iment of the invention currently considered preferential,
the lower wall 7 has a higher thermal conductivity relative
to the plurality of other walls 4-6 which, together with the
door, delimit the cooking chamber 8. For this purpose,
the lower wall 7 comprises at least one thermally con-
ductive material, such as a metallic material or a metallic
alloy, while two or more of the walls 4-6 comprise at least
one thermally insulating material. Such thermally insu-
lating material may be selected from among, for example
glass materials, ceramic materials and refractory mate-
rials, such as a glass ceramic material, atempered glass,
a tempered crystal, a glass crystal, a foam glass. Let us
suppose, in the following, that the walls 4-6 are made of
glass ceramic with reduced thermal conductivity. Natu-
rally, in principle, all walls of the muffle 3 can be realised
with the same material or with thermally conductive ma-
terials, although this reduces the advantages of the in-
vention.

[0032] According to the invention, the bottom surface
7a defined by the lower wall 7 is made with a nontoxic
material, so to be able to receive directly thereon, when
needed, the food to be cooked, without the need for this
to be necessarily contained in a respective cooking re-
cipient. Inthe example considered herein, the above-said
nontoxic material is stainless steel, butitis obviously pos-
sible to use other nontoxic thermal conducting material.
According to a further characteristic of the invention the
resistance 12 is in thermal contact with the lower wall 7;
as shown in figure 1, in fact, the resistance 12 is in direct
contact with the lower wall 7.

[0033] Always according to the invention, the control
system 9 comprises a second temperature sensor ele-
ment, indicated with 13, adapted to detect the tempera-
ture of the lower wall 7, and the system 9 is prearranged
to control operation of the resistance 12, and therefore
to adjust the temperature of the lower wall 7 or of its
surface 7a, based on detections made by the sensor el-
ement 13.

[0034] The sensorelement 13 is preferably positioned
so to directly detect the temperature of the wall substan-
tially at the bottom surface 7a; in possible variants, how-
ever, the sensor element 13 can detect the temperature
ofthe wall 7 even in an area relatively far from the surface
7a and the control system 9 can be programmed to infer
the surface temperature, based on the physical charac-
teristics of the material or materials constituting the wall
7 and based on the detected temperature.

[0035] Inthe embodiment exemplified in the figure, the
lower wall 7 is formed by several substantially plate-like,
overlapping parts in direct contact with each other, in-

10

15

20

25

30

35

40

45

50

55

cluding at least one first wall part 14, defining the bottom
surface 7a, and a second wall part 15. Such second part
15 is arranged between the first part 14 and the resist-
ance 12, in direct contact with both. In the example, the
sensor element 13 is operatively in contact with the first
wall part 14, so to obtain substantially direct detection of
the bottom surface 7a of the cooking chamber. The first
wall part 14 is of stainless steel, while the second part
15 is of aluminium, but obviously other thermal conduct-
ing materials may be used. Furthermore, the lower wall
7 can also be formed by a single body of nontoxic heat
conducting material, with which the resistance 12 is in
thermal contact.

[0036] Also according to the present invention, the
control system 9 is arranged to control, within the same
cooking process started by a user, the contemporary ac-
tivation of the resistances 11 and 12. As can be seen, in
this way it is possible to heat the food positioned on the
bottom surface 7a to be cooked both by convection and
by conduction, through heating of the air in chamber 8
by the resistance 11 and through heating of the lower
wall 7 by the resistance 12, respectively. Given that the
bottom surface 7a is formed with nontoxic material, the
food may be positioned directly on the wall 7, without
need of an appropriate cooking container; thus it is also
possible to perform Teppanyaki type cooking. For that
purpose, preferably, the wall 7 can be configured so as
to allow collection and/or recovery of liquids possibly re-
leased by the food during cooking, for example by pro-
viding a peripheral collecting basin on the upper profile
of the wall 7.

[0037] Obviously, nothing prevents food from being
cooked in an appropriate container placed on the wall 7.
In every case, for the purpose of obtaining the cooking
functions provided according to the invention, the food
or an appropriate container therefor are positioned on
the wall 7, such that the muffle 3 or the chamber 8 do not
necessarily need to be provided with lateral guides for
grills or dripping pans.

[0038] As previously indicated, the two heating sys-
tems constituted by the resistance 11 with the corre-
sponding sensor 10, on one side, and the resistance 12
with the corresponding sensor 13, on the other side, can
be independently controlled, and therefore operate at dif-
ferent temperatures.

[0039] In this way, for example, the user can be in the
condition of being able to choose the heating temperature
of the two systems, for the purpose of performing indi-
vidualized cooking processes. For such purpose, the
control system 9 includes a control panel, provided with
input means allowing the user to set and/or to vary the
working temperature of each of the two systems. Obvi-
ously the control system may also include predefined pro-
grams, to autonomously manage an entire cooking proc-
ess, and therefore to autonomously set and/or vary, dur-
ing the process, the temperature of the bottom surface,
and therefore directly of the food or recipient thereof t,
as well as the air temperature in the cooking chamber,
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and therefore the temperature above the food.

[0040] The combined cooking functions "convection +
conduction" obtainable with the appliance according to
the invention are for example particularly indicated for
the preparation of food such as pizza, bread, tarts, sweets
in general, meat, fish, barbecue. Furthermore, as already
mentioned, the apparatus according to the invention al-
lows Teppanyakitype cooking directly on the lowerwall 7.
[0041] Naturally the control system 9, with the corre-
sponding control panel, can be advantageously config-
ured also to allow the independent use of the two above-
said heating systems.

[0042] In figure 2 a second embodiment of the inven-
tion is schematically represented; in such figure the same
reference numbers of figure 1 are used to indicate ele-
ments technically equivalent to those previously de-
scribed.

[0043] In this embodiment the structure of the oven,
herein indicated with 1’ as a whole, comprises the muffle
3’ having corresponding walls 4-6 and 16 defining an
overall cavity, indicated with 20 as a whole, one part of
which makes up the cooking chamber 8. The cavity 20
may have, for example, an overall height of about 45 cm
and the chamber 8 a height comprised between about
10 and about 20 cm (for example about 15 cm); the cavity
may have a width of about 40 cm and a depth of about
40 cm.

[0044] In this embodiment, the lower part of the cook-
ing chamber 8, with the corresponding resistance 12 and
the corresponding sensor element 13, are essentially
configured as a dividing shelf, indicated with 7°: therefore,
as can be seen, the dividing shelf subdivides the cavity
20 into an upper cavity and a lower cavity, the upper
cavity constituting the cooking chamber 8.

[0045] Therefore, in this embodiment, the chamber 8
is delimited, in addition to the corresponding lower wall
constituted by the shelf 7°, also by portions of the walls
4-5 and by the wall 6 belonging to the muffle 3'.

[0046] In the example represented, the dividing shelf
7’ also includes a layer of thermally insulating material,
indicated with 21, in the opposite part with respect to the
bottom surface 7a. Note that such an insulating layer 21
may be provided for also in the other embodiments of
the invention described herein.

[0047] The operation of the oven 1’, regarding the
cooking functions made possible according to the inven-
tion, is analogous to what was previously described. The
lower part of the cavity 20 may be employed for traditional
cooking, and be provided for the purpose with corre-
sponding heating means and temperature sensor means
of known type, not represented in the figure, for example
of the type indicated in the introduction of the present
description; the functioning of such additional heating
means and sensor means can be managed by the control
system 9 in a known way.

[0048] In one variant of the embodiment in figure 2,
the dividing shelf 7’ can be configured as a shelf remov-
able from the cavity 20. In order to allow such possibility,
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the shelf 7’ is provided with first electric interconnection
means, for example substantially configured as a male
multipolar connector positioned at an edge of the shelf,
such as the rear edge. On the other side, within the muffle
second homologous interconnection means are provid-
ed, for example substantially configured as a female
multipolar connector, connected to the control system 9.
Clearly, inside the muffle 3" known means are provided
to support the dividing shelf 7’ in the operative position
(for example guides fixed to the lateral walls 4, or formed
therein). In this way, when the removable shelf 7’ is in-
serted in a corresponding operative position in the cavity
20, the above-said first and second interconnection
means are coupled, providing electrical connection of the
resistance 12 and the sensor 13 with the control system 9.
[0049] In this embodiment the appliance 1’ may thus
be employed in at least two different modes. In the ab-
sence of the dividing shelf 7°, the entire cavity 20 may be
employed for traditional cooking, being provided with re-
sistance 11 and sensor element 10; furthermore, as al-
ready mentioned, also a resistance below the wall 16
and/or a rear resistance with a corresponding fan may
optionally be associated to the muffle 3'. Vice versa, when
the dividing shelf 7’ is installed inside the muffle, the
chamber 8 is defined, allowing the cooking functions ac-
cording to the invention, with the lower part of the cavity
20 may optionally be simultaneously employed for the a
different cooking process.

[0050] Figure 3 schematically represents a third em-
bodiment of the invention; also in such figure the same
reference numbers of figures 1 and 2 are employed to
indicate elements technically equivalent to those previ-
ously described.

[0051] Also in this embodiment the oven has corre-
sponding walls 4-6 and a lower wall, indicated herein with
7" that define the cooking chamber 8. In this case the
chamber 8 may have, for example, a height comprised
between about 20 and about 30 cm (for example about
25 cm), a width comprised between about 80 and about
90 cm and a depth of about 40 cm.

[0052] In this embodiment the oven 1" comprises two
sensor elements 10, two resistances 11, two resistances
12 and two sensor elements 13. As can be noted, the
resistances 11 are arranged side by side in the same
substantially horizontal plane in the upper region of the
chamber 8, in proximity to the upper wall 6; also the sen-
sors 12 are positioned in the above-said upper region, in
opposite areas of the chamber 8, preferably opposite side
areas. Thetworesistances 12 are associated to the lower
wall 7", in thermal contact with it, arranged side by side
in the same substantially horizontal plane. Furthermore,
to the wall 7" the two sensor elements 13 are associated,
in opposite zones of the wall, preferably opposite lateral
zones.

[0053] In the example depicted the lower wall
7" includes one part 14, extending for the entire length
of the chamber 8, and two parts 15, extending for a cor-
responding portion of the part 14, wherein to each part
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15 a corresponding sensor 13 is associated and the cor-
responding resistance 12 arranged below the part 15 and
in contact with it. However it will be appreciated that dif-
ferent embodiments are possible. For example, in one
embodiment, the wall 7" may include one part 14 and
one part 15 both extending for the entire length of the
chamber 8, or also the bottom wall 7" may be formed by
flanking two walls of the type indicated with 7 in figure 1.
[0054] Furthermore, in this embodiment, the muffle 3",
or the cooking chamber 8, is prearranged to be subdivid-
ed, by means of a removable dividing wall, indicated with
22, into two sub-chambers arranged side by side, indi-
cated with 8 and 8". As can be seen, in this way, each
sub-chamber 8’ and 8" includes corresponding sensor
elements 10 and 13, as well as corresponding resistanc-
es 11 and 12. In this embodiment the structure of the
oven is preferably provided with a double door, for ex-
ample a double wing door, that can be opened sideways
(that is, each wing being hinged to rotate around a vertical
axis, at a corresponding side of the structure 2).

[0055] When the removable dividing wall 22 is not
present, the cooking functions provided according to the
invention can be obtained in the entire cooking chamber
8. Vice versa, in the presence of the above-said dividing
wall 22, the two sub-chambers 8’ and 8" are available,
each providing the functions envisaged according to the
invention. Naturally, in this embodiment, the control sys-
tem 9 is prearranged to allow management both of the
joint functioning of all resistances 11 and 13, and of the
separate functioning of the resistances 11 and 13 of the
sub-chamber 8’, on one side, and of the resistances 11
and 13 of the sub-chamber 8" on the other side.

[0056] Figure 4 represents a further possible embod-
iment of the invention. Also in such figure the same ref-
erence numbers of figures 1-3 are employed, to indicate
elements technically equivalent to those previously de-
scribed.

[0057] In this embodiment the structure of the cooking
appliance according to the invention is essentially made
up of a cooking surface, indicated with 30 as a whole,
and of a hood, indicated with 40 as a whole, defining
therebetween the cooking chamber 8. The cooking sur-
face 30 may be integrated in a freestanding household
appliance or, as in the case depicted, be arranged to be
mounted or recessed in an opening A defined in a work
surface B of a kitchen. Instead, the hood 40 is mounted
movably, so thatitis possible to shift it between a lowered
position, as visible in the figure, and a raised position,
not represented.

[0058] Inthis embodiment the lower wall of the cooking
chamber 8, indicated with 70, is substantially constituted
of a plate of nontoxic, heat conducing material, belonging
to the cooking surface 30. Thus the above-said plate de-
fines the bottom surface 7a, on which, when needed, the
food to be cooked may be positioned directly, forexample
for Teppanyaki type cooking. For this purpose, in the ex-
ample depicted, the structure 31 of the cooking surface
30 defines a lateral collecting basin 32, surrounding the
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above-said plate, for the purpose of easily collecting
and/or recovering the liquids possibly released by food
during cooking. Note that the wall 70 could be made in
a way similar to the lower walls previously indicated with
7,7 and 7", that is, be formed in several parts 14 and 15.
[0059] The resistance 12 is envisioned below the wall
70, in contact with it; the corresponding sensor element
13, belonging to the control system indicated with 9, is
also associated to the wall 70.

[0060] The hood 40 has a structure 41 comprising the
remaining walls 4-6 delimiting the cooking chamber 8,
and it is opened below. In this embodiment the structure
41 of the hood 40 also has a front wall, not visible, which
closes the front of the cooking chamber 8; preferably,
such front wall is provided with an inspection window, for
example formed by two or more parallel panes of glass.
[0061] As can be noted, at least one resistance 11 and
at least one temperature sensor element 10 belonging
to a control system 9’ of the hood 40, are installed in the
upper region of the cavity of the hood 40. The control
system 9, in addition to managing the functions associ-
ated with the sensor 10 and with the resistance 11, con-
trols also the aspiration functions of the hood 40.
[0062] The part of the cooking chamber 8 defined by
the hood is in fluid communication with the inlet of a tube
42 for discharging the cooking fumes. For such purpose,
a corresponding aspiration group may be arranged in the
hood 40, not represented, as well as corresponding
fume-filtering means, for example upstream from the inlet
of the tube 42; in another possible embodiment, instead,
the above-said aspiration and/or filtering means are
mounted in a fixed position in the room wherein the ap-
paratus 30, 40 are installed, that is, at the outlet end of
the tube 42.

[0063] Corresponding support means are associated
with the hood 40, not represented since they can be re-
alized in any known way, arranged such that the hood
itself is adapted to be moved - manually or in a motorized
way - between the lowered position of figure 4 and a
raised position. As can be inferred, in the lowered position
the lower opening of the hood 40 is substantially closed
by means of the wall 70 as well as, for a limited part, by
the casing 41 of the surface 40.

[0064] The tube 42, for example a bellows type tube,
is susceptible of varying configuration when the hood is
moved between the lowered position and the raised po-
sition, that is, assuming an elongated configuration or a
shortened configuration.

[0065] In the example depicted, the appliance formed
by the cooking surface 30 and by the hood 40 has an
overall control system constituted by two sub control sys-
tems indicated with 9 and 9’ that interact with each other
in order to allow - when the hood 40 is in the position in
figure 4 - to obtain the cooking functions provided for
according to the invention. Such control system 9, 9’ is
thus prearranged to control, within the same cooking
process started by a user, the simultaneous activation of
the resistances 11 and 12, with heating of the food posi-
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tioned on the bottom surface 7a both through convection
and through conduction, by heating the airin the chamber
8 through the resistance 11 and by heating the lower wall
70 through the resistance 12, respectively.

[0066] For this purpose the two sub-control systems 9
and 9’ are connected together in signal communication,
which can be obtained in a wired or a wireless manner.
In this embodiment each sub-system 9 and 9’ includes
a corresponding control panel, but the functions allowed
by the invention can preferably be set by only one of
them, for example the control panel which is part of the
sub-system 9.

[0067] The entire control system of the appliance can
also be physically located in the cooking surface 30 or in
the hood 40 (obviously with the exception of at least the
temperature sensor 10 or 13, which will be mounted in
the hood or in the cooking surface, respectively), and
manage both the cooking function specifically provided
according to the invention, and the aspiration functions
of the hood 40. In this case a single control panel may
optionally be provided for.

[0068] Preferably, irrespective of the approach chosen
to obtain the control system (single or constituted by two
sub-systems), such system will be prearranged to allow
the independent functioning of the cooking surface 30
with respect to the hood 40, that is, to carry out traditional
cooking processes when the hood is in the corresponding
raised position.

[0069] Naturally, without prejudice to the principle of
the invention, the details and the embodiments may vary
appreciably with reference to what has been described
by way of example only, without departing from the scope
of the invention as defined by the annexed claims.

Claims

1. Afood cooking appliance, having a cooking chamber
(8) delimited by a plurality of walls (4-7; 4-7’; 4-7";
4-6, 70) of a structure (2-3; 2-3’; 2-3"; 31, 41) of the
appliance (1; 1’; 1", 30, 40), among which a thermally
conductive lower wall (7; 7’; 7"; 70) defining a bottom
wall (7a) of the cooking chamber (8), the appliance
(1; 1’; 1", 30, 40) having
a control system (9; 9-9’), comprising at least one
first temperature sensor (10) for detecting the air
temperature in the cooking chamber (8),
atleastonefirstheating element(11) arranged within
the cooking chamber (8) and activable by the control
system (9; 9-9"),
at least one second heating element (12) arranged
under the cooking chamber (8) and activable by the
control system (9; 9-9),
wherein the control system (9; 9-9') is configured for
controlling operation of the at least one first and at
least one second heating element (11, 12), the at
least onefirstheating element (11) being controllable
for adjusting the air temperature in the cooking
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chamber (8) based on detections carried out through
the at least one first temperature sensor element
(10), characterized in that the bottom surface (7a)
is made of a non-toxic material, adapted to receive
directly thereon a food to be baked, in that the at
least one second heating element (12) is in thermal
contact with the lower wall (7; 7’; 7"; 70) and in that
the control system (9; 9-9’) further comprises at least
one second temperature sensor element (13) for de-
tecting the temperature of the lower wall (7; 7°; 7";
70), the control system (9; 9-9’) being prearranged
for controlling operation of the at least one second
heating element (12), and thus adjusting the temper-
ature of the lower wall (7; 7’; 7"; 70), based on de-
tections carried out through the at least one second
temperature sensor element (13), the control system
(9; 9-9’) being also prearranged for controlling con-
temporaneous operation of the at least one first and
the at least one second heating element (11, 13), to
obtain a heating of the food by convection and by
conduction, through heating of the air in the cooking
chamber (8) caused by the at least one first heating
element (11) and through heating of the lower wall
(7;7; 7", 70) caused by the at least one second heat-
ing element (12), respectively.

The appliance according to claim 1, wherein the at
least one first heating element (11), and preferably
alsothe atleast onefirsttemperature sensor element
(10), is arranged in an upper region of the cooking
chamber (8).

The appliance according to claim 1 or 2, wherein the
lower wall (7; 7°; 7"; 70) has a thermal conductivity
greater than that of a plurality of other walls (4-6)
delimiting the cooking chamber (8).

The appliance according to claim 3, wherein the low-
erwall (7; 7’; 7"; 70) comprises at least one thermally
conductive material, particularly a metal material or
a metal alloy, and the walls of said plurality (4-6)
comprise at least one thermally insulating material.

The appliance according to claim 4, wherein the at
least one thermally insulating material is a material
selected from glass materials, ceramic materials and
refractory materials, such as a glass ceramic mate-
rial, a tempered glass, a tempered crystal, a glass
crystal, a foam glass.

The appliance according to any of the preceding
claims, wherein the lower wall (7; 7°; 7") is formed
by a plurality of superimposed parts (14, 15), includ-
ing one first wall part (14), defining the bottom sur-
face (7a), and at least one second wall part (15)
which is arranged between the first wall part (14) and
the at least one second heating element (12) in con-
tact thereto.
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The appliance according to claim 6, wherein the at
least one second temperature sensor element (13)
is operatively in contact with the first wall part (14).

The appliance according to claim 6 or 7, wherein the
first wall part (14) is made of stainless steel and the
second wall part (15) is made of aluminum.

The appliance according to any of the preceding
claims, wherein a layer of thermally insulating mate-
rial (21) is associated to the lower wall (7°), inaregion
thereof that is opposed relative to the bottom surface
(7a) and below the at least one second heating ele-
ment (12).

The appliance according to any of the preceding
claims, wherein

the structure (2-3’) of the appliance (1°) comprises a
muffle (3’) defining a cavity (20), a plurality of said
walls (4-6) other than the said lower wall (7’) belong-
ing to the muffle (3’),

said lower wall (7’), with at least one corresponding
second heating element (12) and at least one corre-
sponding second temperature sensor element (13),
belongs to a partition shelf (7°) that divides the cavity
(20) into an upper cavity part and a lower cavity part,
the upper cavity part constituting the said cooking
chamber (8).

The appliance according claim 10, wherein the par-
tition shelf (7’) is removable from the cavity (20) and
includes first electric interconnection means which,
when the partition shelf (7’) isinserted in a respective
operating position within the cavity (20), are coupled
to second electric interconnection means associated
to the muffle (3’).

The appliance according to any of claims 1to 9, com-
prising at least two said first heating elements (11),
at least two said first temperature sensor elements
(10), at least two said second heating elements (12)
and at least two said second temperature sensor el-
ements (13), wherein the cooking chamber (8) is pre-
arranged to be divided, by means of a removable
partition wall (22), into two sub-chambers (8’, 8")
which are arranged side by side horizontally, each
sub-chamber including at least one first heating el-
ement (11), at least one first temperature sensor el-
ement (10) and a respective portion of the lower wall
(7") with corresponding at least one second heating
element (12) and at least one second temperature
sensor element (13).
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