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(54) ELECTRIC CONVECTION COOKING OVEN AND METHOD OF OPERATION OF SUCH AN OVEN

(57) An electric convection cooking oven includes a
cooking resistor and a fan mounted on the rear wall of
the cooking chamber, as well as a deflector (21) that pro-
tects a user from contact with the resistor and the fan
and is formed by a front wall and peripheral walls, in par-
ticular solid peripheral walls (9, 10) at its top and bottom
sides, with at least a central intake grille (1a) in said front

wall, the deflector (21) having a substantially octagonal
shape that also includes two pairs of oblique peripheral
walls (11, 12), which are respectively adjacent to said
top and bottom walls (9, 10) and have openings (11a,
12a) that extend over 30-90% of the area of said oblique
walls (11, 12), as well as two lateral peripheral walls (13)
that extend between the oblique walls (11, 12).
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Description

[0001] This invention concerns electric convection ov-
ens for cooking food or semifinished food products, and
in particular such an oven provided with a substantially
octagonal deflector and preferably also with a steam gen-
erator device, especially a professional oven. It is known
that there are mainly three types of electric cooking ov-
ens, namely static ovens, convection ovens and convec-
tion ovens with steam generators, with progressively in-
creasing performance and costs.
[0002] In static ovens the temperature is regulated only
by the operating time of an electric resistor, placed on
the rear wall of the cooking chamber behind a deflector,
which heats the air in the cooking chamber where the
circulation takes place by natural convection. The ther-
mal action is simple and rudimentary, since the food does
not come into direct contact with the electric resistor but
reaches the cooking temperature through the action of
the surrounding superheated air. The structural simplicity
of the static oven does not allow to act in the cooking
chamber with other parameters, such as ventilation and
steam, to achieve more sophisticated heat treatments of
food.
[0003] In convection ovens there is a fan, also placed
behind the deflector and preferably inside a circular elec-
tric resistor, which causes a forced convection motion of
the air inside the cooking chamber. The dynamically
forced air distributes the thermal energy better, causing
greater penetration into the food, thus obtaining signifi-
cant advantages compared to static cooking:

- greater efficiency and uniformity of the cooking ac-
tion, with lower cooking times and temperatures, and
consequently a lower weight loss of the food;

- the possibility of handling different foods at the same
time, since forced air convection prevents the mixing
of smells and flavours in the cooking chamber;

- energy saving associated with a qualitatively supe-
rior result.

[0004] In convection ovens with steam generator, es-
pecially in professional ovens, the user has the possibility
to activate the steam function to create an even wider
range of cooking, and the steam can also be used for
regeneration and maintenance cycles of already cooked
foods.
[0005] In this type of oven the steam can be generated
directly or indirectly: in the first case by nozzles that spray
water particles directly on the electric resistor and thanks
to the fan that distributes the steam evenly in the cooking
chamber, while in the second case by means of an au-
tonomous steam generator (boiler) located inside the
structure of the oven but outside the cooking chamber,
in which the steam is injected through pipes from the
boiler.
[0006] In the first case, the generation of steam is
linked to the functioning of the cooking resistor, whereby

these ovens cannot cook only with steam, and further-
more the result is a superheated steam that reaches tem-
peratures >100°C and is more aggressive than saturated
steam, so it can give rise to peripheral oxidation, espe-
cially of leafy vegetables. In the second case, the oven
can also cook only with steam and at a lower temperature,
since the functioning of the cooking resistor is not re-
quired to generate steam, and the boiler allows to operate
at steam saturation with a steam that remains at a con-
stant temperature of about 100°C and is less aggressive
for the food, thus avoiding oxidation phenomena.
[0007] In these prior art ovens the deflector has a
square or rectangular shape with a height almost equal
to the height of the cooking chamber and is mounted on
the rear wall of the latter at its top and bottom sides
through two solid walls that prevent the passage of air,
whereas the other two left and right sides have no walls
to allow the circulation of air so that the flow extends over
the whole height of the cooking chamber. With this simple
type of deflector, however, it was found that the air flow
exiting through the free sides is poorly uniform in terms
of both speed and temperature, which results in an un-
even distribution of heat within the cooking chamber and
therefore a scarce uniformity of the cooking action.
[0008] The purpose of this invention is therefore to pro-
vide an oven that is free from the above-described draw-
backs. This purpose is achieved with an oven equipped
with a deflector of substantially octagonal shape that, in
addition to the two solid walls along the top and bottom
sides, also includes two pairs of oblique peripheral walls
that are respectively adjacent to said top and bottom walls
and are provided with openings extending over 30-90%
of the area of said oblique walls, as well as two lateral
walls extending between the oblique walls. Further ad-
vantageous features are recited in the dependent claims.
[0009] In a preferred embodiment, the present oven
also includes a device that generates steam directly in-
side the cooking chamber but without using the cooking
resistor, generating saturated steam through a specific
resistor located in a tray arranged behind the deflector
and fed with water through a suitable diffuser.
[0010] A first important advantage of this oven is to
improve the cooking performance thanks to the greater
uniformity of the air flow exiting the deflector in terms of
both speed and temperature, which results in a more
even distribution of heat within the cooking chamber and
therefore a more uniform cooking.
[0011] A second significant advantage of this oven, in
its preferred embodiment, is that of improving the per-
formance of the steam generator in terms of speed and
energy efficiency, because the saturated steam is gen-
erated directly inside the cooking chamber instead of
coming from a device external to it as a traditional boiler,
whereby the steam does not pass through the supply
pipes where it cools down and disperses heat outside
the cooking chamber. In this case, there is the further
advantage of being able to use the steam generating
resistor also for cooking when the tray is empty, given
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the position in which it is located, so as to obtain a re-
duction in energy consumption thanks to the better effi-
ciency of the system. For example, a 6 KW cooking re-
sistor can be used to immediately bring the oven to tem-
perature and then a 2 KW steam resistor can be used to
maintain the temperature during cooking, thus obtaining
lower power jumps when the oven thermostat switches
the resistor on and off.
[0012] Still another important advantage of the above-
mentioned oven is the reduction in the number and com-
plexity of its components, since the steam generator in-
side the cooking chamber is much simpler than the ex-
ternal boiler and does not require connections with the
cooking chamber. In this way, with the same perform-
ance, a considerable economic saving is obtained both
in the production phase and in the maintenance of the
oven.
[0013] Further advantages and characteristics of the
oven according to the present invention will be evident
to those skilled in the art from the following detailed de-
scription of some embodiments thereof with reference to
the annexed drawings, in which:

Fig.1 is a front view of a prior art oven with a square
deflector;
Fig.2 is a frontal perspective view of a preferred em-
bodiment of the oven, provided with a steam gener-
ator, with some components removed for greater
clarity;
Fig.3 is a partial enlarged view of the oven of Fig.2
with the addition of a couple of components;
Fig.4 is a magnified perspective view of the water
diffuser;
Fig.5 is a rear perspective view of a first embodiment
of the deflector;
Fig.6 is a frontal perspective view of the oven with
the deflector of Fig.5;
Fig.7 is a frontal perspective view of a second em-
bodiment of the deflector;
Fig.8 is a rear perspective view of the deflector of
Fig.7;
Fig.9 is a rear view of the deflector of Fig.7; and
Fig.10 is a side view of the deflector of Fig.7.

[0014] Referring to Fig.1, there is seen that a prior art
oven with direct steam generator traditionally includes a
square deflector 1 mounted on the rear wall 2 of the cook-
ing chamber, deflector 1 being formed by a front wall and
peripheral walls at its top and bottom sides, that are close
respectively to the ceiling and floor of the cooking cham-
ber. The square deflector 1 protects the user from contact
with the elements (cooking resistor and fan) mounted on
the rear wall 2, and it is provided with holes for the pas-
sage of a duct 3 to supply the water used to generate the
steam. Duct 3 extends from the rear wall 2 and passes
in front of deflector 1, with a section parallel to the rear
wall 2, to end inside it with an end section preferably
coaxial to a centrally arranged circular intake grille 1a.

[0015] A preferred embodiment of an oven according
to the present invention, shown in figures 2 to 4, conven-
tionally includes a cooking resistor 4 mounted on the rear
wall 2 and having preferably a circular shape so as to
receive inside it a fan 5, preferably coaxial thereto, to
realize the forced convection of the air heated by resistor
4.
[0016] A first novel aspect of this oven lies in the pres-
ence inside the cooking chamber of a tray 6, arranged in
such a position as to receive the water fed through duct
3, and of a second resistor 7 that extends into said tray
6 so that most of resistor 7 is immersed in water when
tray 6 is filled. In this way, resistor 7 can be used to gen-
erate saturated steam directly inside the cooking cham-
ber, which steam is then distributed by fan 5, as men-
tioned above.
[0017] Note that since the water fed through duct 3 is
not used to generate superheated steam by spraying it
on the cooking resistor 4, duct 3 does not have a spray
nozzle on its outlet. However, it is preferable that the
water is not simply delivered from duct 3 directly into tray
6, whereby the present oven preferably includes a dif-
fuser 8 which is mounted so as to surround the outlet of
duct 3, being preferably mounted in the centre of fan 5.
[0018] This diffuser 8, as better illustrated in Fig.4, has
a cylindrical shape with a plurality of circumferential
grooves 8a formed internally, preferably with a constant
pitch, and a plurality of radial holes 8b made in corre-
spondence of said grooves 8a preferably along the entire
perimeter of diffuser 8. Thanks to this structure, diffuser
8 performs a controlled release of the water supplied by
duct 3 distributing it in tray 6 even while diffuser 8 rotates
with fan 5.
[0019] In the embodiment shown in Fig.2, tray 6 is a
separate component mounted on the rear wall 2 same
as the other components 4, 5 and 7, tray 6 being prefer-
ably in a centered position with respect to fan 5. However,
the tray could also be integrated into the deflector as
shown in the two embodiment illustrated in the following.
[0020] A second novel aspect of the present oven re-
sides in the octagonal or substantially octagonal shape
of the deflector, instead of a square shape like the prior
art deflector 1 shown in Fig.1, with a number of openings
formed in the peripheral walls. In particular, in the first
embodiment illustrated in figures 5 and 6, deflector 21
has the shape of a semi-regular octagon deriving from a
rectangle with bevelled corners, but it could obviously be
also a square with bevelled corners, in which the periph-
eral walls 9, 10 respectively arranged along the top and
bottom sides are solid walls, whereas the other peripheral
walls are provided with elongated openings (slots) ex-
tending over 30-90% of the area of said walls.
[0021] More specifically, the two pairs of oblique walls
11, 12 respectively adjacent to said top and bottom walls
9, 10 are provided with four slots 11a, 12a with the former
extending over about 80% of the relevant walls 11 and
the latter extending over about 40% of the relevant walls
12, while the lateral walls 13 have four slots 13a extend-
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ing over about 60% thereof. This different extension of
the slots in the oblique walls 11, 12 is due to the fact that
the lower portion of deflector 21 is taken up by tray 6 or
performs the function of tray 6 itself, by means of the
bottom wall 10 that has a raised rear edge 14 so that the
lower portion of the deflector can contain the water to be
turned into steam (resistor 7 being obviously housed in
this lower portion).
[0022] As shown in Fig.6, deflector 21 is preferably of
reduced height compared to the cooking chamber be-
cause its top wall 9 and bottom wall 10 are not near re-
spectively the ceiling and the floor of the cooking chamber
as in prior art deflector 1 illustrated in Fig.1. Moreover,
thanks to the presence of oblique walls 11, 12, all the
peripheral walls of the deflector are preferably located
close to the cooking resistor, which is typically circular,
and the applicant has found that this arrangement allows
the flow to be uniformed in an optimal manner both in
terms of speed profile and temperature profile. Such a
deflector geometry is also more compact, which facili-
tates both maintenance and cleaning in the cooking
chamber.
[0023] In the second embodiment shown in figures
7-10, deflector 22 has a substantially octagonal shape
similar to the previous deflector 21 of figures 5-6 but with
oblique walls 11’, 12’ connected without edges respec-
tively to the top and bottom walls 9’, 10’ and provided
with respective slots 11a’, 12a’ (three in the example
shown) which are preferably equal in size and position
in the walls. Furthermore, the lateral walls 13’are also
connected without edges both to the oblique walls 11’,
12’ and to the front wall where the intake grille 1a’ is
formed, and they extend towards the back of the deflector
only for about 40% of its depth. As a result, the lateral
walls 13’ have no openings since there is still a large free
passage for air between walls 13’ and the rear wall 2 of
the cooking chamber.
[0024] Obviously, also in this second embodiment the
lower portion of deflector 22 is taken up by tray 6 or per-
forms the function of tray 6 itself, by means of the lower
wall 10’ which has a raised rear edge 14’ so that the lower
portion of the deflector can contain the water to be turned
into steam.
[0025] A third innovative aspect of this invention, in a
preferred embodiment thereof, is given by the greater
extension in the vertical direction of the front intake grille
of the deflector. In fact, while in the first embodiment the
intake grille 1a of deflector 21 has a simple circular shape
as in prior art deflector 1 of Fig.1, in the second embod-
iment the intake grille 1a’ of deflector 22 has an elliptical
shape with the major axis arranged vertically (Fig.9).
[0026] This allows to improve the air suction and dis-
tribution along the height of deflector 22 and consequent-
ly to optimize the heat distribution on the different shelves
arranged at different heights in the cooking chamber.
Note that this can also be achieved with air intakes of
other shapes, e.g. rectangular, which extend vertically
more than horizontally, or by providing for additional in-

take grilles above and below the traditional circular intake
grille 1a.
[0027] It is clear that the embodiments of the oven ac-
cording to the invention described and illustrated above
are only examples susceptible to numerous variations.
In particular, both the cooking resistor 4 and the steam
resistor 7 can be composed of multiple units (e.g. 3 x 2
KW for resistor 4, 2 x 1 KW for resistor 7), the peripheral
slots of the deflector can have other shapes and/or dif-
ferent positions in the respective walls and the relative
arrangement of the components can vary depending on
specific construction requirements (e.g. duct 3 could fol-
low a different path to supply water to tray 6).

Claims

1. Electric convection cooking oven comprising a cook-
ing chamber, a cooking resistor (4) and a fan (5) both
mounted on the rear wall (2) of said cooking chamber
and a deflector (21; 22), formed by a front wall and
peripheral walls, mounted on said rear wall (2) so as
to protect a user from contact with said cooking re-
sistor (4) and said fan (5), said deflector (21; 22)
being provided with solid peripheral walls (9, 10; 9’,
10’) at its top and bottom sides and at least one cen-
tral intake grille (1a; 1a’) in said front wall, charac-
terized in that the deflector (21; 22) has a substan-
tially octagonal shape that also includes two pairs of
oblique peripheral walls (11, 12; 11’, 12’), which are
respectively adjacent to said top and bottom walls
(9, 10; 9’, 10’) and have openings (11a, 12a; 11a’,
12a’) that extend over 30-90% of the area of said
oblique walls (11, 12; 11’, 12’), as well as two lateral
peripheral walls (13; 13’) that extend between the
oblique walls (11, 12; 11’, 12’).

2. Oven according to claim 1, characterized in that
the deflector (21) has the shape of a semi-regular
octagon deriving from a rectangle or a square with
bevelled corners, and also the side walls (13) have
openings (13a).

3. Oven according to claim 2, characterized in that in
the two oblique walls (11) that are adjacent to the
top wall (9) there are formed openings (11a) that
extend over about 80% of said oblique walls (11).

4. Oven according to claim 2 or 3, characterized in
that in the two oblique walls (12) that are adjacent
to the bottom wall (10) there are formed openings
(12a) that extend over about 40% of said oblique
walls (12).

5. Oven according to any of claims 2 to 4, character-
ized in that in the two lateral walls (13) there are
formed openings (13a) that extend over about 60%
of said lateral walls (13).
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6. Oven according to claim 1, characterized in that
the deflector (22) has a substantially octagonal
shape with the oblique walls (11’, 12’) connected
without edges to the top and bottom walls (9’, 10’),
and with the side walls (13’) that are connected with-
out edges both to the oblique walls (11’, 12’) and to
the front wall, are without openings and extend to-
wards the back of the deflector (22) for about 40%
of its depth.

7. Oven according to the preceding claim, character-
ized in that the openings (11a’, 12a’) of the oblique
walls (11’, 12’) are equal in size and position in the
walls.

8. Oven according to any of the preceding claims, char-
acterized in that the deflector (21; 22) is of reduced
height compared to the cooking chamber so that its
top wall (9; 9’) and bottom wall (10; 10’) are not near
respectively to the ceiling and the floor of the cooking
chamber, and the peripheral walls of the deflector
(21; 22) are arranged close to the cooking resistor
(4).

9. Oven according to any of the preceding claims, char-
acterized in that the central intake grille (1a; 1a’)
extends more vertically than horizontally, preferably
with an elliptical shape, or additional intake grilles
are formed above and below said central intake grille
(1a; 1a’) .

10. Oven according to any of the preceding claims, char-
acterized in that it further includes a water supply
duct (3) extending from the rear wall (2) of the cook-
ing chamber, a tray (6), located inside the cooking
chamber in a position to receive the water supplied
through said duct (3), and a second resistor (7) that
extends into said tray (6) so that most of said second
resistor (7) is immersed in water when the tray (6) is
filled, the deflector (21; 22) protecting a user also
from contact with the second resistor (7).

11. Oven according to the preceding claim, character-
ized in that it further includes a diffuser (8) mounted
so as to surround the outlet of the water supply duct
(3), said diffuser (8) having a cylindrical shape with
a plurality of circumferential grooves (8a) formed in-
ternally, preferably with a constant pitch, and a plu-
rality of through radial holes (8b) made in corre-
spondence of said circumferential grooves (8a),
preferably along the entire perimeter of the diffuser
(8).

12. Oven according to claim 10 or 11, characterized in
that the tray (6) is integrated in the deflector (21; 22)
which has a solid bottom wall (10; 10’) and has a
raised rear edge (14; 14’) such that the lower portion
of the deflector (21; 22) can contain the water sup-

plied by the duct (3) and accommodate the second
resistor (7).

13. Oven according to any of the preceding claims, char-
acterized in that the cooking resistor (4) has a cir-
cular shape and the fan (5) is mounted within said
circular shape, preferably coaxial thereto.

14. Oven according to the preceding claim, character-
ized in that the water supply duct (3) passes in front
of the cooking resistor (4) and ends inside said cir-
cular shape, preferably with an end section coaxial
thereto.

15. Method of operation of an oven according to any of
claims 10 to 15, including a step of heating the oven
by activating the cooking resistor (4) up to a set cook-
ing temperature and then deactivating the cooking
resistor (4), characterized in that the maintenance
of said cooking temperature is obtained by activating
and deactivating the second resistor (7).

16. Method of operation of an oven according to any of
claims 10 to 15, including a step of washing of the
cooking chamber with a washing/rinse fluid, char-
acterized in that said washing step is performed
using vapours of washing/rinse fluid obtained by
loading the tray (6) with a mixture of water and de-
tergent or only water and activating the second re-
sistor (7).
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