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(54) Ventilated oven

(57) The present invention relates to a ventilated ov-
en (1,10) comprising a chamber (2,20) where foods to
be cooked are placed, which is in fluidic communication
with an interspace (6,60) that houses an electric resistor
(8,80) and a fan (7,70) for generating a hot air flow (16)
which is conveyed from the interspace (6,60) to the cham-
ber (2,20) through apertures (11,12,13,14,110,120,130,

140) provided in a dividing bulkhead (5) arranged be-
tween the chamber and the interspace (6,60), wherein
the apertures (11,12,13,14,110,120,130,140) are distrib-
uted asymmetrically and discontinuously along the per-
imetric edge (5A) of the bulkhead (5), so that in the cham-
ber (2,20) a differentiated air flow is generated along the
perimeter of the rear bulkhead of the chamber itself.
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Description

�[0001] The present invention relates to a ventilated ov-
en according to the preamble of claim 1.
�[0002] As known, two main types of electric ovens are
currently available on the market: static ovens and ven-
tilated ovens.
�[0003] Both types are equipped with an insulated
chamber where foods are cooked and with electric resis-
tors for heating up the air. Compared to a static oven, a
ventilated oven additionally includes a fan that draws air
from the chamber and conveys it into an interspace be-
hind the chamber, where the air laps the electric resistor
and becomes hot. The hot air flow generated by the fan
is then directed back into the chamber through slots pro-
vided in the bulkhead that separates the chamber from
the interspace.
�[0004] Compared to static ovens, ventilated ovens of-
fer the advantage that the air circulation generated by
the fan provides a uniform hot air distribution within the
chamber.
�[0005] Although ventilated ovens actually improve the
distribution of the hot air flow, it has been observed in
practice that often said distribution is not uniform enough
to ensure proper cooking of foods arranged together at
different levels in the chamber: for example, if three drip-
ping pans are placed into the chamber at different
heights, it has been observed that the foods contained
therein cook differently; more in particular, experimental
tests have shown that the food placed in the highest drip-
ping pan cooks more quickly than the others, whereas
the food contained in the dripping pan which is closest
to the fan grid is the slowest to cook.
�[0006] A solution to such problems has been proposed
by LICENTIA GmbH in patent EP0641976, wherein the
rear bulkhead of the oven has hot air outlets which are
asymmetrical relative to the centre of the bulkhead (i.e.
the point at which the diagonals thereof intersect, or its
geometrical centre of gravity if it has an irregular shape).
�[0007] More specifically, the oven described in said
patent has a chamber that can be subdivided into two
parts by means of a dividing septum, and a rear bulkhead
with holes distributed asymmetrically on two adjacent
sides thereof (the top and left sides); the oven also fea-
tures additional outlets arranged immediately under the
bulkhead centre and used in the absence of the dividing
septum.
�[0008] However, this oven still suffers from a few draw-
backs: due to an excessively asymmetrical distribution
of the hot air flow and to the fact that when the septum
is in place the hot air hits the foods from two sides only
(from the top and from the left), the resulting hot air dis-
tribution in the chamber is not optimal.
�[0009] When the septum is not in place, the additional
slots located immediately under the bulkhead centre heat
the foods excessively in the adjacent area, while any food
being laid to cook on the chamber bottom is not heated
appropriately, resulting in improper cooking.

�[0010] The solution presented above and the generic
configurations according to the prior art seem to not take
properly into account the fluid dynamics in the chamber,
especially as concerns the effects thereon exerted by the
direction of rotation of the fan, which generates the air
flow in the chamber and in the interspace, so that the
state of the art still suffers from the aforementioned draw-
backs caused by an uneven hot air distribution within the
chamber.
�[0011] The present invention aims at solving these and
other problems suffered by the ventilated ovens known
in the art.
�[0012] The present invention is based on the idea of
generating a differentiated air flow in the oven chamber
along the whole perimeter of the rear bulkhead of the
chamber itself.
�[0013] It is a further object of the present invention to
provide an oven chamber dividing bulkhead and an inter-
space which can generate a differentiated air flow in the
oven chamber along the whole perimeter of the rear bulk-
head of the chamber itself.
�[0014] The features of the ventilated oven according
to the invention are set out in the appended claims.
�[0015] These features as well as further advantages
of the present invention will become apparent from the
following description of an embodiment thereof as shown
in the annexed drawings, which are supplied by way of
non-�limiting example, wherein: �

Fig. 1 is a cross-�sectional view of a ventilated oven;
Fig. 2 is a plan view of the rear wall of the chamber
of the oven of Fig. 1;
Fig. 3 is a sectional view of the wall of Fig. 2;
Fig. 4 is a sectional view perpendicular to that of Fig.
3;
Fig. 5 shows a variant of an oven according to the
present invention in a first operating condition;
Fig. 6 shows the oven of Fig. 5 in a second operating
condition;
Fig. 7 schematically illustrates the air circulation in
the interspace of the oven of Figs. 1 and 5;
Fig. 8 is a plan view of the rear wall of the oven cham-
ber according to an embodiment which is alternative
to the one of Fig. 2;
Fig. 9 is a sectional view of the oven of Fig. 1.

�[0016] Referring now to Fig. 1, there is shown a ven-
tilated oven 1 that comprises a chamber 2 closed by a
door 3, in which three dripping pans 4A, 4B and 4C have
been placed; the side of the chamber 2 opposite to the
door is closed by a bulkhead 5, a plan view of which is
shown in Fig. 2.
�[0017] On the side of the bulkhead 5 opposite to the
door 3 there is an interspace 6, which is closed at the
rear by a wall 15 and on which the fan 7 and the electric
resistor 8 are arranged.
�[0018] The interspace 6 communicates with the cham-
ber 2 by means of the grid 10 shown in Fig. 2, through
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which the fan 7 draws air from the chamber 2 and directs
an air flow against the resistor 8 (normally circular in
shape), which heats said air flow.
�[0019] The air flow moved by the fan 7 in the interspace
6 then reaches the apertures shown in Fig. 2 in the form
of sets of outlet holes 11, 12, 13 and 14, through which
it flows back into the chamber 2.
�[0020] Referring now to Fig. 7, it schematically shows
the direction of the air flow within the interspace 6: the
fan 7 generates an air flow 16 which is concordant with
the direction of rotation of the fan itself; as shown in the
illustrated example, both the fan 7 and the air flow 16
circulating within the interspace 5 rotate clockwise.
�[0021] De facto, the direction of rotation of the fan is
of little importance; as a matter of fact, the air flow 16
may be either concordant with or discordant from (wheth-
er clockwise or counterclockwise) the direction of rotation
of the fan depending on the type of blades fitted to the
fan; all the attention should be focused, as will be dis-
cussed hereafter, on the direction of rotation of the air
flow within the interspace 6.
�[0022] In Fig. 7, the dashed lines outline the sets of
outlet holes 11, 12, 13 and 14 as arranged on the bulk-
head 5.
�[0023] Referring also to Fig. 2, a first advantageous
feature can be found in the fact that said bulkhead 5 is
preferably a plate, in particular a metal plate, and that
the various sets of holes are distributed asymmetrically
and discontinuously along the perimetric edge 5A of the
bulkhead 5; the total areas of at least one pair of sets of
holes adjacent to opposite sides of the bulkhead are dif-
ferent.
�[0024] The term "total area" refers to the sum of all the
areas of the single holes adjacent to one side of the bulk-
head 5.
�[0025] In other words, the air passage area obtained
by summing up the areas of all the upper holes 11 is
different from that of the lower holes 12, and the air pas-
sage area obtained by summing up the areas of all the
left- �hand side holes 13 is different from that of the right-
hand side holes 14.
�[0026] By observing Figs. 2, 3 and 4 it is possible to
notice an important advantageous feature of the present
invention: the perimetric edge 5A where the apertures
are provided is inclined relative to the bottom plane 5B
of the bulkhead 5; it thus creates an inclined perimetric
annular band that extends around the bottom 5B of the
bulkhead 5, which includes the aperture 10 for letting the
air flow towards the fan. Of course, it is unimportant
whether said edge 5A is continuous or discontinuous,
provided that the outlet section of the apertures (or sets
of holes) is inclined relative to the plane of the bulkhead
5: in the latter case, in fact, it will suffice that the perimetric
edge 5A includes inclined portions where the holes are
provided.
�[0027] More specifically, as shown more clearly in Fig.
9, the perimetric edge 5A is inclined in a manner such
that the convex side of the bulkhead 5 faces the oven

chamber 2 and the concave side thereof faces the inter-
space 6: this causes the air flow exiting the holes to be
directed first towards the chamber walls, not directly onto
the foods, and more in particular it allows the fan and the
resistor to be installed within the interspace 6 without
requiring additional room.
�[0028] This feature improves the air flow circulation in
the chamber 2. In fact, in its first path within the chamber
2, the extremely hot air exiting through the sets of holes
11,12,13,14 is directed towards the side walls of the
chamber 2, and then it propagates towards the centre of
the chamber 2. After having lapped the foods, the air flow
is drawn back to the fan through the grid 10.
�[0029] The air flow exiting the holes is therefore direct-
ed first towards the walls of the chamber 2 and only in a
second time towards the foods.
�[0030] According to a particularly advantageous as-
pect, tests have shown that it is useful in terms of air
distribution to relate the total area of the upper set of
holes 11 with that of the lower set of holes 12 so that the
latter is about twice as large as the former. The reason
for this is that, since hot air tends to go up, it is better to
output a bigger flow from below, while however not elim-
inating the air flow from above, which will thus get mixed
with the upward flow to ensure a more uniform hot air
distribution in the chamber 5.
�[0031] It has also been observed at experimental level
that, if the air flow 16 within the interspace 6 rotates clock-
wise (watching the oven from the side of the door 3), the
air distribution can advantageously be made more uni-
form by providing that the total area of the left-�hand side
set of holes 13 is about half the total area of the right-
hand side set of holes 14.
�[0032] Tests have shown that the best results are ob-
tained when the sums of the total areas of the two pairs
of sets of holes (upper set 11 and lower set 12, left- �hand
side set 13 and right-�hand side set 14) are about the
same.
�[0033] Of course, if the air flow 16 within the interspace
6 rotates counterclockwise, it will be advantageous to
provide that the total area of the right- �hand side set of
holes 14 is about half the total area of the left- �hand side
set of holes 13.
�[0034] The disproportion among the different hot air
flows entering the chamber 2 through the holes 11, 12,
13 and 14, as well as the fact that theoretically the differ-
ent air flows exiting therethrough do not meet at the cen-
tre, where there is the grid 10 of the fan 7, determines a
better distribution of the hot air flow in the chamber 5,
resulting in an actual observed improvement of the cook-
ing of foods placed in different dripping pans 4A,�4B e 4C.
�[0035] A further advantageous feature, the effect of
which is to increase the turbulence (and therefore the
distribution) of the hot air in the chamber 2, consists in
the use of a combination of circular holes 11A, 12A, 13A
and 14A, long slotted holes 13B, 14B, and short slotted
holes 14C.
�[0036] More specifically, the four sets of holes 11, 12,
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13 and 14 are provided by adopting four different solu-
tions: the upper set of holes 11 consists of a first row of
four holes close together and a second row of four holes
close together located at a distance from the first row,
the holes 11A of both rows being all circular in shape.
�[0037] The opposite lower set of holes 12 also consists
of circular holes 12A arranged in one row.
�[0038] The two lateral sets of holes 13 and 14 consist
of two side-�by- �side rows comprising circular holes 13A,
14A as well as long slotted holes 13B, 14B. One of the
two sets of holes, in particular the right- �hand side one (if
the flow 16 rotates clockwise) additionally comprises four
short slotted holes 14C.
�[0039] Of course, as aforementioned, the sets of holes
may be replaced with single apertures, so long as the
above- �described area asymmetry is observed, as in the
example shown in Fig. 8, wherein by way of example the
holes 11,12,13,14 have been replaced with equivalent
rectangular apertures 110,120,130 and 140, to which the
above considerations still apply. In this case, the only
difference is that for the apertures 110 and 120 the total
area is simply the area of the single aperture, while for
the side apertures 130 and 140 the total area is the sum
of the areas of the two apertures.
�[0040] It should be pointed out that in this case as well
(as for the above- �described sets of holes), the apertures
110,120,130 and 140 are provided on the peripheral
edge 5A of the bulkhead 5, which is inclined relative to
the plane in which the bulkhead 5 lies, coinciding with
the plane 5B that represents the central portion of the
bulkhead.
�[0041] Although the bulkhead 5 has been described
above in combination with an oven 1 according to a basic
configuration, it may be installed into any type of venti-
lated oven for providing the aforementioned effects and
for obtaining the resulting advantages in multilevel cook-
ing, which is made possible by the uniform temperature
achieved in the chamber.
�[0042] A particular type of oven in which the bulkhead
5 exerts particularly advantageous effects is the one
shown in Figs. 5 and 6 in two different operating condi-
tions.
�[0043] With reference to Fig. 6, it can be observed that
this oven 10, just like the oven 1, comprises a fan 70, an
electric resistor 80 adapted to heat the air drawn by the
fan 70, and a bulkhead 5 like the one described above,
which separates a chamber 20 from an interspace 60
wherein the air drawn by the fan circulates before return-
ing into the chamber 20 through the holes provided in
the bulkhead 5, which is arranged behind the chamber
20 in the area opposite to the door 3.
�[0044] The oven 10 also comprises an upper electric
resistor 81 mounted to the ceiling of the chamber 20,
which is normally used for the so- �called "GRILL" cooking.
�[0045] As shown in Fig. 6, the chamber 20 can be sub-
divided into two chambers 20A (lower) and 20B (upper)
by means of a removable septum 40, which is inserted
into the chamber 20 at a predefined height; more in par-

ticular, it has been observed that the best effects on the
cooking of foods are obtained when the removable sep-
tum 40 is positioned at a height such that the volume of
the upper chamber 20B is one third of the total volume
of the chamber 20.
�[0046] The bulkhead 5 extends from the bottom of the
chamber 20 up to a point where it meets the removable
septum 40; therefore, in the illustrated preferred config-
uration the height thereof is equal to approximately two
thirds of the total height of the chamber 20.
�[0047] Figs. 5 and 6 show two different operating
modes of the oven 10: in Fig. 5 the septum 40 is absent
and the whole inner chamber 20 is affected by the circu-
lating air drawn by the fan 70, heated by the resistor 80
and circulated through the holes 11,12,13,14 in the bulk-
head 5.
�[0048] The resulting situation is thus essentially similar
to the one described previously, the only difference being
that in this case the fan 70 is not placed in the middle of
the chamber 20, but it has been moved downwards,
thereby further improving the distribution of the air flow,
thanks to greater turbulences, for the purpose of achiev-
ing a more uniform air distribution in the chamber 20; in
this regard, the upper electric resistor 81 may be turned
on or off as desired by the user.
�[0049] In the configuration of Fig. 6 the removable sep-
tum 40 has been placed into the chamber 20, thus divid-
ing the latter into a lower chamber 20A and an upper
chamber 20B: The condition of the chamber 20A is ex-
actly the same as that of the oven 1 described previously,
and therefore it will not be discussed any further; as re-
gards the upper chamber 20B, however, when the upper
resistor 81 is on it works as a GRILL chamber without
ventilation.
�[0050] Assuming that the removable septum 40 in use
is insulated (or anyway that it is quite thick, if made of
steel, so as to limit the thermal exchange between the
two chambers 20A and 20B), and that the upper resistor
81 is off, the operation of the oven will be limited to the
lower chamber 20A only, which is useful, for example,
when the foods to be cooked are just a few and therefore
it is not economically advisable to use the whole volume
of the chamber 20, thus saving some energy.
�[0051] The configuration of the oven 10 shown in Fig.
6 offers the big advantage that two chambers 20A and
20B are made available to the user, who can decide to
use them either simultaneously or separately, according
to the type of foods to be cooked. When the chambers
20A and 20B are used simultaneously, the removable
septum 40 allows to keep the chambers 20A and 20B at
different temperatures (the maximum temperature differ-
ence being approximately 100°C).
�[0052] Of course, many alternatives or variants of the
invention as described above are still possible, e.g. there
may be an additional electric resistor arranged on the
chamber bottom, or other additional resistors.
�[0053] Likewise, the fan grid 10 may be replaced with
any other suitable aperture, such as a simple hole or the
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like.
�[0054] It should be pointed out that it is also possible
to employ two or more fans, or even ducts for delivering
the air from the fan to the various sets of holes, thereby
limiting the circulation thereof to the interspace behind
the chamber or even making it unnecessary.
�[0055] The present invention is advantageously appli-
cable to ovens having a capacity of over 60 litres, pref-
erably of approximately 70 litres, which can be embedded
into a recess having a width of 60 cm and a height of 60
cm: when applied to such ovens, the present invention
in fact allows to obtain a temperature distribution within
the chamber 20 such as to ensure the simultaneous cook-
ing of foods arranged at four levels (i.e. in four dripping
pans). It is apparent from the above that the present in-
vention also offers a considerable advantage in terms of
energy consumption, since it allows a larger number of
foods to be cooked simultaneously in a single cooking
cycle.

Claims

1. Ventilated oven (1,10), comprising a chamber (2,20)
where foods to be cooked are placed, which is in
fluidic communication with an interspace (6,60) that
houses an electric resistor (8,80) and a fan (7,70)
for generating a hot air flow (16) which is conveyed
from the interspace (6,60) to the chamber (2,20)
through apertures (11,12,13,14,110,120,130,140)
provided in a dividing bulkhead (5) arranged be-
tween the chamber and the interspace (6,60), �
characterized in that the apertures (11,12,13,14,1
10,120,130,140) are distributed asymmetrically and
discontinuously along the perimetric edge (5A) of the
bulkhead (5), so that in the chamber (2,20) a differ-
entiated air flow is generated along the perimeter of
the rear bulkhead of the chamber itself.

2. Oven (1,10) according to claim 1, wherein the bulk-
head comprises a bottom (5B), and wherein the por-
tions of the perimetric edge (5A) of the bulkhead (5)
where apertures (11,12,13,14,110,120,130,140) are
provided are inclined relative to the bottom (5B) of
the bulkhead (5), thus directing the air flow against
the walls of the chamber (2,20).

3. Oven (1,10) according to claim 1 or 2, wherein the
bulkhead has four sides along which there are upper
apertures (11,110), lower apertures (12,120) and
side apertures (13,14,130,140), the total areas of the
upper (11,110) and lower (12,120) apertures being
different from each other, and the total areas of the
side apertures (13,14,130,140) being different from
each other, in particular the sum of the total areas
of the upper and lower apertures (11,12,110,120)
being approximately equal to the sum of the total
areas of the side apertures (13,14,130,140).

4. Oven (1,10) according to any of the preceding
claims, wherein the total area of the upper aperture
(11,110) is approximately twice as large as the total
area of the lower aperture (12,120).

5. Oven (1,10) according to any of the preceding
claims, wherein the total area of one side aperture
(13,130) is approximately twice as large as the total
area of the other aperture (14,140), the total area of
the aperture immediately downstream of the upper
aperture (11) in the direction of rotation of the air flow
(16) within the interspace (6,60) being preferably ap-
proximately twice as large as the total area of the
aperture immediately upstream of the upper aper-
ture (11) in the direction of rotation of the air flow (16)
within the interspace (6,60).

6. Oven (1,10) according to any of the preceding
claims, wherein the apertures comprise sets of holes
(11,12,13,14).

7. Oven (1,10) according to claim 6, wherein the sets
of holes (13,14) comprise differently sized holes.

8. Oven (1,10) according to claim 7, wherein the holes
have a circular (11A,�12A,�13A, �14A) or slotted (13B,
14B, �14C) shape, and wherein preferably: �

i) the upper set of holes (11) and the lower one
comprise circular holes (11A) aligned with one
another, or
ii) the two lateral sets of holes (13,14) comprise
two side-�by- �side rows of holes consisting of cir-
cular holes (13A, 14A) and slotted holes (13B,
14B, 14C) arranged in parallel rows.

9. Oven (1,10) according to any of the preceding
claims, wherein the bulkhead comprises a grid (10),
a hole or the like for letting the air flow into the inter-
space (6) from the chamber (2), which grid is ar-
ranged on the bottom of the bulkhead (5B), and
wherein the perimetric edge (5A) is a perimetric an-
nular band inclined relative to the bottom (5B) and
extending around the latter, so that the convex face
of the bulkhead faces the chamber (2,20).

10. Oven (10) according to any of the preceding claims,
further comprising an upper electric resistor (81)
mounted to the ceiling of the chamber (20).

11. Oven (1,10) according to claim 10, wherein the
chamber (20) can be subdivided into two chambers
(20A, �20B) by means of a removable septum (40)
which can be inserted into the chamber (20), said
two chambers (20A, �20B) being usable either simul-
taneously or separately by the user according to the
type of foods to be cooked.
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12. Oven (1,10) according to claim 11, wherein said re-
movable septum (40) is arranged at a height such
that the volume of the upper chamber (20B) is one
third of the total volume of the chamber (20), the
bulkhead (5) preferably extending from the bottom
of the chamber (20) up to the point where the remov-
able septum (40) is inserted.

13. Oven (1,10) according to claim 11 or 12, wherein the
removable septum (40) is insulated, so as to limit the
thermal exchange between the two chambers (20A,
20B).

14. Oven (1,10) according to any of the preceding
claims, which has a capacity of over 60 litres, pref-
erably of approximately 70 litres, and which can be
embedded into a recess having a width of 60 cm and
a height of 60 cm.

15. Bulkhead (5) for an oven according to any of the
preceding claims, characterized by comprising a
plate (5) on which apertures (11,12,13,14,110,120,
130,140) are distributed asymmetrically and discon-
tinuously along the perimetric edge (5A) of said bulk-
head (5), wherein the total areas of at least one pair
of apertures (11,12,13,14,110,120,130,140) adja-
cent to opposite sides of the bulkhead (5) are differ-
ent.
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