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(54) Kitchen oven with air-cooled closing door

(57) An oven (1) with a cooking chamber (2), com-
prising an air cooled door (4), with a plurality of plates,
eg. window panes, wherein said door (4) comprises a
first (51) and second (52) gap located between the win-
dow panes, which are positioned on the outer and inner
side of door (4). Air moving means (5) draw a first air

flow, rising through said second gap (52) through a suc-
tion duct (6), and blow it to the outside through an expul-
sion duct (7). A second air flow rises through said first
gap (51), unable to pass through said suction duct (6),
and encounters said first air flow exiting from the expul-
sion duct (7), immediately after having left the first gap
(51).
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Description

[0001] The present invention refers to a kitchen oven
with an air cooled closing door.
[0002] Kitchen ovens are known to have closing doors
provided with parallel glass panes in order to form at least
one gap through which air flows, and the continuous re-
moval of said air during oven operation makes it possible
to avoid heating of the external glass pane, so that users
may not inadvertently get burned during oven operation
when coming into contact with the external glass pane.
[0003] For this purpose fans are used, which generate
an air flow which is tangential to the glass panes, in order
to remove the air flowing out at the upper side of the gap.
[0004] Generally, the fan is placed on the inside of the
oven and generates an air flow perpendicular to the plane
of the door, when the door is closed. Such an air flow
typically passes through a generally horizontal conduit
with an outlet section positioned at the top of the gap.
[0005] The air flow generated by the fan passes along
the upper end of said door in order to generate an a de-
pression which draws a certain flow of air to pass through
the same gap in a upwards direction.
[0006] Naturally, in this case, the gap communicates
with the outside through a lower air inlet opening.
[0007] However, such ovens of the prior art, even if
avoiding excessive heating of the outermost glass pane
of the door, do not always avoid reaching temperatures,
measured on the external glass pane of the door, suffi-
cient to cause a slight contact burn.
[0008] This drawback occurs primarily when the oven
operates at its maximum temperature for a long period
of time.
[0009] Therefore, there is a need for an oven with an
air cooled door which guarantees a more efficient and
faster air replacement in the door gap, where, at the same
time, the oven maintains a relatively low temperature, in
order to avoid any type of burning to the user who touches
the external face of the external pane of the door, during
normal oven operation, using a simple and rational con-
struction.
[0010] The object of the present invention consists in
providing an oven with an air cooled door, having struc-
tural and functional characteristics which meet the above
said need, at the same time avoiding the disadvantages
cited with reference to the prior art.
[0011] This object is achieved by an oven with an air
cooled door according to claim 1.
[0012] The dependent claims comprise preferred and
especially advantageous embodiments of the oven ac-
cording to the invention.
[0013] Further characteristics and advantages of the
invention will become apparent from the following de-
scription, which is intended to be only illustrative and non
limitative, in connection with the attached figures, in
which:

Fig. 1 shows a front view of an oven according to the

present invention,

Fig. 2 shows a view along line II-II of fig. 1,

Fig. 3 shows a view along line III-III of fig. 1,

Fig. 4 shows part of a view along line IV-IV of fig. 1,

Fig. 5 and 6 show a respective enlarged detail of fig.
2.

[0014] With reference to figs. 1-3, 1 generally indicates
an oven according to the present invention.
[0015] In the example shown, the oven 1 is a built-in
oven mounted inside a cupboard.
[0016] As can easily be seen in fig. 2, the oven 1 com-
prises, generally, a support structure which defines a
cooking chamber 2, known as a muffle, provided with an
opening on one side, for accessing a cooking cavity 3
inside, a door 4 for closing the chamber 2, means for
moving air, which will be described in greater detail later,
and means for heating the inside of the cavity 3.
[0017] In particular the closing door 4 is hinged by
means of two invisible struts to the chamber 2, so that it
can be rotated between a closed position, in which the
door 4 is disposed in a substantially vertical plane in order
to close the opening and avoid access to the cavity 3,
and an open position in which said door 4 is, for instance,
inclined with respect to the vertical plane, in order to allow
access to the cooking cavity 3 through said opening.
[0018] In the example shown, the means for heating
the inside of the cavity 3 comprise a pair of electric re-
sistors 10, one of which is placed inside the cavity 3 near
the upper wall and the other is positioned in a slot 11
adjacent to the lower wall of chamber 2.
[0019] The air moving means comprise a blower 5,
mounted above chamber 2, and positioned on the side
opposite to where the door 4 is mounted, in order to gen-
erate an air flow perpendicular to the plane of door 4
when in the closed position.
[0020] In particular, the blower 5 communicates with
a suction duct 6, through which a first air flow is drawn,
in a way which will be described later, and with an expul-
sion duct 7, through which said first air flow, drawn
through the suction duct 6, is expelled.
[0021] The suction duct 6 and the expulsion duct 7 are
overlapping and separated by a common separation wall
67 and are formed by a respective flared conduit, which
is substantially horizontal.
[0022] In particular, the conduit in the suction duct 6
has an inlet section 6a, positioned above the opening of
chamber 2 and which preferably spans the whole width
of door 4. The conduit of expulsion duct 7 has an outlet
section 7a positioned above the inlet section 6a of the
suction duct 6 and preferably spans the whole width of
door 4.
[0023] The cross-section of the suction duct 6 increas-
es starting from the inlet section 6a, towards the bottom
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where the blower 5 is positioned, whereas the cross-sec-
tion of expulsion duct 7, in the upper position, decreases
starting from blower 5 up to the outlet section 7a.
[0024] In the example shown, the cross-section meas-
ured at the inlet section 6a is smaller than the outlet cross-
section 7a.
[0025] According to the present invention, the door 4
comprises an external plate 41, an internal plate 42 and
two further plate-like elements, reference numeral 43, all
of which are opposed and parallel to each other in order
to form three gaps, wherein the outermost is indicated
by 51 and the other two internal gaps are indicated by 52.
[0026] The plates 41, 42 and the plate-like elements
43 are held together to form the door 4, by a support
frame comprising a pair of lateral struts 8 formed by a
hollow profile. On each strut 8 a shaped element is at-
tached, in order to form guiding channels 8a (fig. 4) in
which the plate-like elements 43 may slide.
[0027] In particular, the guiding channels 8a are
formed in a direction generally parallel to the longitudinal
extension of struts 8.
[0028] Plates 41 and 42 are mounted on two opposed
faces of the struts 8. In particular, the outermost plate 41
is supported on the lower side by a pair of small brackets
12 (fig. 6) which are fixed to the lower ends of the two
struts 8 by means of screws, whereas the innermost plate
42 is supported by a profile 9 (fig. 6), which is laterally
fixed to the two brackets 12 by means of screws.
[0029] The two brackets 12 isolate the outermost plate
41 from the two struts, avoiding direct heat transfer be-
tween the strut and the respective plate.
[0030] The profile 9 has three seats 9a at its ends for
holding the lower edges of the innermost plate 42 and
the edges of the two plate-like elements 43.
[0031] On the external face of the outermost plate 41
a gripping handle 50 is attached, which extends along
the whole width of door 4 near its upper edge.
[0032] According to the present invention, the support-
ing frame of the door 4 further comprises a terminal body
20 (fig. 5) associated to the two struts 8, and positioned
along the upper edge of door 4.
[0033] In particular, said body 20 has a first portion 21
which forms a deflector which, when the door is in its
closed position, forms an extension of the separating wall
67 of the two ducts 6 and 7, reducing the flow section for
the air flow blown to the outside through the expulsion
duct 7, and a second separating portion 22, which sep-
arates and seals off the two innermost gaps 52 from the
outermost gap 51.
[0034] More in particular, the deflector 21, when the
door 4 is in its closed position, forms a passageway 70
with a variable cross-section, which decreases towards
the direction of expulsion of the air flow; the deflector
forms a sort of terminal opening for the expulsion duct 7
with an overhanging horizontal portion 23 of the oven
supporting structure.
[0035] Effectively, the air flow through the expulsion
duct 7 is forced to pass through a further narrowing 70

before being completely expelled.
[0036] The second separating portion 22 is formed by
a flat profile integral with the deflector 21, which is insert-
ed into the central gap 52, directly contacting the outer-
most plate-like element 43 along its whole width, inhibit-
ing the flow of air from the innermost gaps 52 towards
the outermost one 51.
[0037] Obviously, said second portion 22 may be put
into contact with the outermost face, as long as it ensures
a seal which inhibits the air from flowing from the two
innermost gaps 52 towards the outermost gap 51 and
vice versa.
[0038] The fixing of the terminal body 20 to the struts
8 is obtained by interposing the two lateral blocking por-
tions 24, associated to the free ends of the body 20, which
are shaped in such a way as to cooperate with the ter-
minal body 20 and the two struts 8.
[0039] In particular, teeth 25 protrude from each lateral
blocking portion 24, which correspond to the gaps 51, 52.
[0040] According to the present invention, the two in-
nermost gaps 52 isolated from the outermost gap 51,
communicate with the suction duct 6, whose inlet section
6a is aligned to the upper edge of the innermost plate 42
and to the innermost plate-like element 43 when the door
4 is in its closed position.
[0041] In particular, the lower wall of the suction duct
6 is horizontally positioned at a height such that it is
aligned to the upper edge of the innermost plate 42, when
the door 4 is closed.
[0042] In this example, the edge of the innermost plate-
like element 43 reaches a level lower than that of the
innermost plate 42, whereas the rest of the outermost
plate-like element 43 reaches a height greater than the
one reached by the innermost plate 42.
[0043] The outermost gap 51, when the door 4 is in its
closed position, is connected to the expulsion duct 7 at
the narrowing 70.
[0044] In particular, the outermost gap 51 opens at the
top directly behind the deflector 21 of the terminal body
20, with respect to the flow direction.
[0045] Obviously, all gaps 51, 52 are connected to the
outside through an opening which preferably spans the
whole width of the door 4, which is left free at the lower
edge of the same door 4.
[0046] Regarding operation, when the oven 1 is
switched on, the blower 5, whose rotational axis is hori-
zontal and parallel to the plane of door 4, draws a first
air flow to rise through the two innermost gaps 52, via
the suction duct 6, which is connected only to the two
gaps 52.
[0047] Said first air flow is immediately expelled by the
same blower 5, through the expulsion duct 7, which is
positioned above the suction duct 6. Before leaving the
oven 1, said first air flow passes through the narrowing
70, which lies directly behind the expulsion duct 7.
[0048] The first horizontal air flow, due to a Venturi
effect, draws a second air flow upwards, which rises
through the outermost gap 51, at the narrowing 70 formed
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by the deflector 21, and finally leaves the oven, as shown
by the arrows in fig. 5.
[0049] In other words, at the narrowing 70 a sort of
suction effect is applied to the second air flow which,
therefore, is drawn together with the first air flow exiting
from the expulsion duct 7, immediately after the latter
has left the outermost gap 51 at its upper side.
[0050] In this way, the rate at which hot air is replaced
in the outermost gap 51, i.e. the one adjacent to the out-
ermost plate 41, is extremely high, so that excessive
heating of the outermost plate 41 is avoided.
[0051] According to a preferred embodiment of the
present invention, the oven 1 is provided with a chimney
80 for extracting exhaust gases from the cooking cham-
ber 2, which is connected to the expulsion duct 7.
[0052] Moreover, the blower 5 is connected to a shirt
90 adjacent to the back of the chamber 2, in which a
motor 91 for a common radial ventilator 92 is provided,
in order to generate a replacement of air inside the shirt
90 as well.
[0053] Further air inlets, communicating with the blow-
er 5, are provided underneath and on the sides of the
oven.
[0054] In the present description, all the definitions re-
garding spatial positions of elements forming the door 4
refer to the door 4 in its closed position, i.e. in a generally
vertical position.
[0055] Although reference has been explicitly made to
a door 4 having three gaps 51, 52, it is possible to provide
a door 4 with any number of gaps separated by plate-like
elements, as long as the innermost gaps are isolated
from the outermost gap and are connected to the suction
duct 6.
[0056] In its simplest form, not illustrated, the door 4
may comprise only two gaps, connected to the suction
duct 6 and narrowing 70, respectively.
[0057] As can be appreciated by the above description,
the oven with an air cooled door according to the present
invention meets the requirements and overcomes the
disadvantages referenced in the introduction of the
present invention, with reference to the prior art.
[0058] In fact, the oven according to the present inven-
tion allows a continuous replacement of the hot air which
is in direct contact with the outermost glass pane of door
4, maintaining a suitable temperature and ensuring the
thermal security requirements for users.
[0059] Obviously, those skilled in the art will readily
introduce various modifications and variants to the de-
scribed oven with air cooled door, in order to meet any
contingent and specific need, which by the way are all
comprised inside the protection scope of the invention,
as defined in the following claims.

Claims

1. An oven (1) comprising an air cooled door (4), mov-
able from a closed position, inhibiting access to the

oven cooking chamber (2), to an open position, al-
lowing access to the chamber (2), wherein said door
(4) comprises a first (51) and second (52) gap, which
are positioned on the outer and inner side of door
(4) respectively, when the door is in its closed posi-
tion, characterized in that when the oven is oper-
ating and the door (4) is in its closed position, air
moving means (5) draw a first air flow, rising through
said second gap (52), through a suction duct (6), and
blow it to the outside, through an expulsion duct (7),
wherein through said first gap (51) a second air flow
rises, not being able to pass through said suction
duct (6), and encounters said first air flow exiting
from the expulsion duct (7), immediately after having
left the first gap (51).

2. Oven according to claim 1, wherein said second air
flow encounters said first air flow exiting from the
expulsion duct (7), at a narrowing (70), which is
formed by a deflector (21) associated to the same
door (4), when the door is in its closed position.

3. Oven according to claim 2, wherein said deflector
(21) forms an extension of the expulsion duct (7),
and is located downstream with respect to the direc-
tion of flow.

4. Oven according to claims 2 or 3, wherein said de-
flector (21) is positioned above said second gap (52),
and is fixed to two lateral supporting struts (8) of the
door (4).

5. Oven according to any of the preceding claims,
wherein said door (4) comprises an outermost plate
(41), an innermost plate (42) and an intermediate
plate-like element (43), which are parallel and op-
posed to each other, in order to form said first (51)
and second (52) gaps.

6. Oven according to claim 5, wherein said door (4)
comprises a further plate-like element (43), in order
to form a further second gap (53), communicating
with said suction duct (6).

7. Oven according to any of the preceding claims,
wherein said suction duct (6) and said expulsion duct
(7) are generally horizontal and have an inlet section
(6a) and an outlet section (7a) positioned in the upper
area of said gaps (51, 52).

8. Oven according to any of the preceding claims, in
which said suction (6) and expulsion (7) ducts are
overlapping, wherein the expulsion duct is in the up-
per position, and both are separated by a common
separating wall (67), and are formed by a respective
flared conduit.

9. Oven according to any of the preceding claims, com-
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prising a separating portion (22) associated to the
door (4), which separates said second gap (52) from
said first gap (51), so that the second air flow cannot
be drawn through the suction duct.

10. Oven according to claim 9, wherein said separating
portion (22) is formed by a flat profile associated to
said deflector (21), forming a single terminal body
(20), which is positioned along the upper edge of the
door (4).

11. Oven according to any of the preceding claims,
wherein said air moving means comprise a blower
(5), which is mounted above the chamber (2) and is
positioned on the side opposed to the side where
the door (4) is mounted, in order to generate an air
flow which is perpendicular to the plane of the door
(4), in its closed position.
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