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(54) Cooker of the freestanding type with a integrated fume extraction and filtration system

(57) Cooker (1) of the freestanding type comprising:
an oven compartment (2); a top cooking hob (3); a fume
extraction path (4) intercepted by one or more filters (9),
fully incorporated in the body of said cooker (1), said path
(4) comprising a vertical inverted flue (6) with a substan-
tially flat form positioned along a rear section of said cook-
er (1) and connecting an inlet opening (5) positioned on
the level of the cooking hob (3) to a vacuum chamber (7)
situated underneath said oven compartment (2).
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Description

Field of application

[0001] The present invention relates to the sector of
large electric household appliances for the kitchen, in
particular kitchen units of the type comprising a top cook-
ing hob and an oven compartment housed underneath
said cooking hob.

Prior art

[0002] It is known there exists the need, in the sector
of household and/or industrial cookers, to extract the
fumes resulting from the cooking or the heating of food
on top of the hotplates or burners of the cooking hob.
These fumes may be then conveyed outside of the build-
ing, by means of a special connection to a flue, or intro-
duced back into the internal environment after suitable
filtration designed to remove the particles of grease and
eliminate the cooking odours.
[0003] Conventionally, extraction of the fumes is per-
formed by means of a hood arranged above the cooking
hob. Recently, however, an alternative solution has been
introduced, this solution consisting in extracting said
fumes downwards through an opening formed in the said
cooking hob or at a short distance from it. This solution
gives rise to certain advantages, first and foremost that
of concealing the top hood which is often difficult to in-
corporate in an aesthetically neutral manner into the
kitchen furnishings.
[0004] Hitherto different technical solutions have been
proposed for realizing the aforementioned systems for
downwards extraction of the fumes. The most common
solutions use a rear telescopic panel which extends up-
wards so as to define the fume extraction openings, or
an extraction system which is directly incorporated below
the cooking hob and connected by means of special ducts
to a conveying path formed in the kitchen unit.
[0005] All the embodiments proposed hitherto have in
any case relatively large dimensions or at least a high
constructional complexity. In most cases these dimen-
sions exclude the possibility of incorporating an oven in
the said furniture unit which supports the cooking hob
and requires a built-in design in order to hide part of the
fume conveying path.
[0006] The technical problem underlying the present
invention is therefore that of providing a cooker of the
freestanding type which houses an oven compartment
and incorporates inside it the entire fume extraction and
filtration system and also has the characteristics of being
constructionally simple and faultless during operation.

Summary of the invention

[0007] The aforementioned technical problem is
solved by a freestanding cooker comprising: an oven
compartment; a top cooking hob; a fume extraction path

which is fully incorporated inside the body of said cooker
and extends between an inlet opening on the level of the
cooking hob and an outlet portion, said path being inter-
cepted by an extraction fan intended to move the fumes
along the path and by one or more filters for said fumes;
said extraction fan being housed inside a vacuum cham-
ber positioned underneath said oven compartment; said
path further comprising a vertical inverted flue with a sub-
stantially flat form positioned along a rear section of said
cooker, behind said oven compartment, said inverted flue
connecting the inlet opening to the vacuum chamber.
[0008] The structure of the fume extraction system de-
scribed above, in particular owing to the innovative flat
element of the inverted flue and the specific spatial ar-
rangement of the various components, is unusually com-
pact and may be advantageously housed inside the body
of a freestanding cooker with conventional dimensions.
[0009] Preferably, the inlet opening may be a longitu-
dinal slit which extends at the rear of the cooking hob,
namely along a rear edge of the kitchen unit, behind the
plurality of hotplates or burners of the cooking hob. Owing
to this configuration, the longitudinal slit is perfectly
aligned with the inverted flue underneath it, avoiding de-
viations in the flow and the presence of crevices which
are difficult to clean.
[0010] Preferably, the inverted flue has a thickness the
same as or smaller than that of the inlet opening situated
above it so as to define an effective constriction which
increases the speed of the flow along the downward sec-
tion.
[0011] Significantly, the flat inverted flue has a relative-
ly small thickness, preferably less than 10 cm, even more
preferably less than 5 cm.
[0012] The inverted flue may advantageously have a
form tapered toward its base, whereat said inverted flue
is connected to the vacuum chamber.
[0013] Preferably, said inverted flue is an insert, sep-
arate from a muffle which defines internally the oven com-
partment. The inverted flue, owing to its particularly thin
form, is therefore situated inside the narrow gap - defined
by the extension of the side covering panels and the top
skirting - separating the oven muffle from the wall next
to which the cooker is arranged.
[0014] Preferably, the outlet portion of the fume path
connects the vacuum chamber to one or more outlet
openings emerging in the surrounding environment,
namely there is no connection between the fume con-
veying path and a flue pipe. The outlet openings may be
advantageously positioned at the front of the cooker, un-
derneath the opening of the oven compartment.
[0015] The outlet openings may take the form of a plu-
rality of slits which are aligned on one or more levels or
a grille or may take some other form suitable for the func-
tion of expelling the fumes which have been conveniently
filtered and cooled.
[0016] The outlet portion may also comprise, prefera-
bly in a position immediately upstream of the outlet open-
ings, at least one filter for the fumes.
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[0017] This filter takes the form of an active-carbon or
self-cleaning plasma filter unit.
[0018] Preferably, the active-carbon filter and the plas-
ma filter are defined by modules which may be easily
interchanged, at least during the stage of initial assembly
of the cooker, without modifying the other components
of the appliance.
[0019] For this purpose the filter unit is preferably a
box-shaped element which is accessible at the bottom
of the cooker body and is designed to be passed through
by the stream of fumes flowing out from the vacuum
chamber and conveniently directed downwards by a de-
viating element.
[0020] A further filter, having the main function of cap-
turing the particles of grease present in the fumes, is
preferably mounted along the inverted flue, i.e. upstream
of the extraction fan.
[0021] The cooker according to the present invention
preferably comprises a closing lid for the inlet opening.
Said lid can be pivoted between a closed position, where
it closes off the inlet opening, and an open position, where
it does not close off the inlet opening, allowing extraction
of the fumes.
[0022] Preferably, the lid can also be arranged in a
third maintenance position, which allows the user to ac-
cess the grease capture filter mounted inside the inverted
flue.
[0023] In particular, in the closed position, the plate
which defines the lid is positioned horizontally, flush with
the contour of the inlet opening; in the open position, said
plate is positioned inclined; in the maintenance position,
if present, the plate is positioned with an inclination great-
er than that of the open position.
[0024] Advantageously, the lid may have, associated
with it, a linear actuator which, when operated, is subject
to a displacement from a retracted position into an ex-
tended position. This displacement accompanies the
movement of the lid from the closed position into the open
position.
[0025] The linear actuator comprises preferably a
heat-expandable material, for example: a wax, which
causes extension of the stem of said actuator. The ther-
mal expansion and contraction of the heat-expandable
material therefore define the displacement from the re-
tracted position into the extended position and vice versa.
The heat-expandable material is heated locally by an
electrical resistance which is passed through by current
only in the event of operation of the linear actuator.
[0026] Heating of the heat-expandable wax requires a
considerable amount of time, roughly between 5 seconds
and one minute. Thus, the displacement of the linear ac-
tuator - and the respective opening of the lid - is delayed
with respect to operation which is conveniently performed
at the moment of activation of the extraction fan.
[0027] There is therefore a substantial time delay be-
tween opening of the lid of the extraction system and
activation of the fan. This delay results in a vacuum peak
at the moment of opening, which allows advantageously

correct and immediate redirection of the stream of cook-
ing fumes downwards.
[0028] It should be noted that such a time delay may
be achieved using systems different from the heat-ex-
pandable actuator described above, for example by
means of electronic timing of the delay.
[0029] Preferably, the connection between linear ac-
tuator and lid consists of a simple bearing contact be-
tween the stem of the actuator and a pushing surface of
the lid, defined for example by an inclined lug of the main
surface. Moreover, the lid reaches a gravitational equi-
librium in the closed position.
[0030] Thus, if in the event of displacement towards
the extended position it is the linear actuator which push-
es the lid into the open position, when the actuator itself
assumes again the rest position, or retracted position,
the lid returns into the closed position simply by means
of gravity.
[0031] Operation of the linear actuator ceases prefer-
ably at the moment of deactivation of the extraction fan,
following which - with a time delay similar to that de-
scribed for displacement into the extended position - the
actuator recovers the retracted position, allowing gradual
and non-immediate closure of the fume inlet opening.
[0032] Further characteristic features and advantages
will emerge more clearly from the detailed description
provided hereinbelow of a preferred, but not exclusive
embodiment of the present invention, with reference to
the attached figures, provided by way of a non-limiting
example.

Brief description of the drawings

[0033]

Figure 1 shows a perspective view of a cooker ac-
cording to the present invention;

Figure 2 shows a perspective view of the cooker ac-
cording to Figure 1 from a rear view point;

Figure 3 shows a front view of the cooker according
to Figure 1;

Figure 4 shows a side view of the cooker, cross-
sectioned along the plane A-A of Figure 3;

Figure 5 shows a cross-sectioned view of a detail of
the system for opening the fume inlet lid of the cooker
of Figure 1, with said lid in the closed position;

Figure 6 shows a cross-sectioned view of the detail
of Figure 5 with the fume inlet lid in the open position.

Detailed description

[0034] With reference to the attached Figure 1, a free-
standing cooker according to the present invention is
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generally denoted by 1.
[0035] Said cooker 1 is shown in the attached drawings
in its normal working configuration. The relative and ab-
solute positions and the orientations of the various ele-
ments which form the unit - defined by means of terms
such as "upper" and "lower", "above" and "below", "hor-
izontal" and "vertical" or other equivalent terms, must al-
ways be interpreted with reference to this configuration.
[0036] Other terms, such as "front" and "rear", "in front
of" or "behind" and equivalent terms, are to be interpreted
from the viewpoint of a user facing frontally the command
interface of the cooker 1 in the operating position, the
parts closest to the user being regarded as being at the
front.
[0037] The cooker 1 comprises an oven compartment
2 defined by a muffle 11 surrounded by side panels 20
and having an upper module 30 arranged above it. The
oven compartment 2 is closed at the front by a conven-
tional hatch-door 21 which can be opened.
[0038] The upper module 30 comprises at the top a
cooking hob 3 with a plurality of hotplates or burners 31
which in this case are five in number. Obviously, in the
context of the present invention, the cooking hob may
have any number and/or type of hotplate or burner (for
example: of the gas or induction type).
[0039] The cooking hob 3 is surrounded by a raised
frame defined laterally by two panels aligned with the
aforementioned side panels 20; at the front by a straight
profiled part 34 which is situated above the control inter-
face 33; at the rear by a skirting 32 preferably made of
metal and with a rectangular cross-section.
[0040] The top profile of the skirting 32 has, formed
therein, an inlet opening 5 with an elongated shape which
defines the entrance to a path 4 for extraction of the cook-
ing fumes generated at the front by the heating of food
on the cooking hob 3.
[0041] The aforementioned path continues with an in-
verted flue 4, which has a substantially flat shape or small
thickness and is associated underneath the skirting 32
and behind the muffle 11, inside a gap which is left be-
tween the latter and the ideal plane of contact with a rear
wall.
[0042] The inverted flue 4, which is preferably made
of metal (for example: stainless steel), extends vertically
with a downward tapering trapezoidal profile. Its thick-
ness, which is substantially constant, is substantially
smaller than the thickness of the inlet opening 5 situated
above it.
[0043] A grease catching filter, with a preferably me-
chanical action, not shown in the attached figures, is pref-
erably arranged inside the inverted flue 4.
[0044] At the bottom the inverted flue 6 is connected
to a closed vacuum chamber 7 containing an extraction
fan inside it.
[0045] An outlet portion 8 of the fume extraction path
4 extends downstream of the vacuum chamber 7. This
outlet portion 8 has, at the extraction fan delivery, an
inclined baffle 15 for deviating the flow of the fumes down-

wards in the direction of a filter unit 9.
[0046] The filter unit 9 may be alternatively an active-
carbon filter or a plasma filter of the self-cleaning type.
A hatch 16 is provided underneath the cooker 1 for ac-
cess to said filter unit 9.
[0047] Downstream of the filter unit 9, the fume extrac-
tion path 4 continues at the front towards a series of front
outlet openings 12 which in the example described here
are defined by slits aligned on two different levels. The
outlet openings 12 extend in an area underneath the
hatch-door 21 for closing the oven compartment 2.
[0048] During use, the extraction fan generates a major
vacuum which is discharged inside the inverted flue 6
until it reaches, via the inlet opening 5, the area of the
cooking hob 3. The vacuum generated on the level of the
hob and forced by the constriction of the inverted flue 4
attracts the vapour and the fumes generated by the cook-
ing of food, at a speed much faster than the natural move-
ment of the fumes upwards.
[0049] It should be noted that the fume extraction path
4 has a particularly compact structure and passes around
the oven compartment 2; in fact the inverted flue 6 is
situated behind the oven compartment 2; the vacuum
chamber 7 and the subsequent outlet portion are situated
underneath the oven compartment 2.
[0050] The inlet opening 5 may be selectively closed
by means of a lid 10.
[0051] The lid 10 is defined by a plate 18 pivoting about
a hinging axis 17 and provided at the bottom with an
inclined lug defining a pushing surface 14.
[0052] The lid 10 may be arranged in three different
positions, identified below:

a closed position - shown in Figure 5 - in which the
plate 18 is situated flush with the top surface of the
skirting 32, completely closing off the inlet opening 5;

an open position - shown in Figure 6 - in which the
plate 18 is slightly inclined with respect to the top
surface of the skirting 32, allowing the fumes access
to the underlying inverted flue 6;

a maintenance position - not shown in the present
figures - in which the plate 18 is fully rotated or in
contact with the outer profile of the inlet opening 5,
which allows the user to access the underlying
grease capture filter for replacement operations.

[0053] It should be noted how the lid 10 is hinged at
the rear of the profile of the plate 18, such that, during
rotation, the latter is raised with respect to the plane of
the skirting 32 with the opening directed towards the
cooking hob 3.
[0054] The closed and maintenance positions of the
lid 10 are both gravitational equilibrium positions, where
the weight of the plate 18 is displaced respectively to one
side or the other of the hinging axis 17. The open position
is instead not an equilibrium position.
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[0055] In order to achieve and maintain temporarily
said open position a linear actuator 13 with a stem 19 is
provided so as to exert a pressure on the pushing surface
14 indicated above.
[0056] The linear actuator 13 is conveniently arranged
at the interface between the skirting 32 and the inverted
flue 6 and is completely concealed from the user’s view.
[0057] The linear actuator 13 comprises internally a
heat-expandable wax which determines the extended or
retracted position of the stem 19. In the rest configuration
- with the wax cold - the stem 19 is in a retracted position;
in the actuating position - where the wax is locally heated
by means of an electrical resistance - the stem 19 is in
an extended position. Heating and cooling of the wax
require a considerable amount of time, roughly about 30
seconds, such that the displacement of the stem 19 is
delayed with respect to operation of the linear actuator
13.
[0058] The linear actuator 13 is conveniently operated
upon activation of the extraction fan. Thus, after a delay
due to heating of the wax inside the device, the lid 10 is
brought into the open position. The delay advantageously
defines a transitory vacuum peak which is useful for re-
directing the cooking fumes during the start of extraction.
[0059] Operation of the linear actuator 13 ceases with
switching off of the extraction fan. Thus, after a delay due
to cooling of the wax inside the device, the stem 19 is
retracted into the rest position and the lid 10 assumes
again the closed position by means of gravity.
[0060] It should be noted that the maintenance position
of the lid 10 cannot be reached by means of the linear
actuator 13, but only by means of manual operation on
the part of the user.
[0061] Obviously a person skilled in the art, in order to
satisfy any specific requirements which might arise, may
make numerous modifications and variations to the cook-
er described above, all of which are contained moreover
within the scope of protection of the invention, as defined
by the following claims.

Claims

1. Cooker (1) comprising: an oven compartment (2); a
top cooking hob (3); a fume extraction path (4) ex-
tending between an inlet opening (5) on the level of
the cooking hob (3) and an outlet portion (8), said
path (4) being intercepted by an extraction fan in-
tended to move the fumes along the path (4) and by
one or more filters (9) for said fumes; characterized
in that said cooker (1) is of the freestanding type,
said path (4) being fully incorporated in the body of
said cooker (1); said extraction fan being housed in-
side a vacuum chamber (7) positioned underneath
said oven compartment (2); said path (4) further
comprising a vertical inverted flue (6) with a substan-
tially flat form positioned along a rear section of said
cooker (1), behind said oven compartment (2), said

inverted flue (6) connecting the inlet opening (5) to
the vacuum chamber (7).

2. Cooker (1) according to claim 1, wherein said inlet
opening (5) is a longitudinal slit which extends at the
rear of the cooking hob (3).

3. Cooker (1) according to claim 2, wherein said invert-
ed flue (6) has a thickness equal to or smaller than
that of the inlet opening (5) situated above it.

4. Cooker (1) according to claim 3, wherein said invert-
ed flue (6) has a form tapering toward its base,
whereat said inverted flue (6) is connected to the
vacuum chamber (7).

5. Cooker (1) according to claim 3 or 4, wherein said
inverted flue (6) is an insert that is separate from a
muffle (11) which defines internally the oven com-
partment (2).

6. Cooker (1) according to claim 5, wherein said outlet
portion (8) connects the vacuum chamber (7) to one
or more outlet openings (12) emerging in the sur-
rounding environment.

7. Cooker (1) according to claim 6, wherein said outlet
portion (8) comprises at least one filter (9) for the
fumes, said filter (9) taking the form of an active-
carbon filter unit.

8. Cooker (1) according to claim 6, wherein said outlet
portion (8) comprises at least one filter (9) for the
fumes, said filter (9) taking the form of a plasma filter
unit.

9. Cooker (1) according to claim 6, wherein said outlet
portion (8) comprises at least one filter (9) for the
fumes, said filter (9) taking the form of an inter-
changeable active-carbon or plasma filter unit.

10. Cooker (1) according to one of claims 2 to 9, com-
prising a lid (10) pivotable between a closed position,
where it closes off the inlet opening (5), and an open
position, where it does not close off the inlet opening
(5), allowing extraction of the fumes.

11. Cooker (1) according to claim 10, wherein an anti-
grease filter is arranged inside said inverted flue (6),
said lid (10) being able to be arranged in a mainte-
nance position designed to allow access to said anti-
grease filter by a user.

12. Cooker (1) according to one of claims 10 or 11,
wherein said lid (10) is associated with a linear ac-
tuator (13) which, when operated, is subject to a dis-
placement from a retracted position into an extended
position which accompanies the movement of the lid
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(10) from the closed position into the open position.

13. Cooker (1) according to claim 12, wherein said linear
actuator (13) is operated upon activation of the ex-
traction fan, said displacement from the retracted po-
sition into the extended position being completed
with a substantial time delay relative to the start of
operation.

14. Cooker (1) according to claim 13, wherein said linear
actuator (13) comprises a heat-expandable material,
thermal expansion and retraction of which determine
the displacement from the retracted position into the
extended position and vice versa, said heat-expand-
able material being selectively heated by an electric
resistance passed through by current in the event of
operation of the linear actuator (13).

15. Cooker (1) according to one of claims 13 or 14,
wherein said linear actuator (13) is connected by
means of simple bearing contact on a pushing sur-
face (14) of the lid (10), interruption of operation of
said linear actuator (13) at the moment of deactiva-
tion of the extraction fan causing, with a substantial
time delay, the return of said linear actuator (13) from
the extended position into the retracted position and
allowing the movement by means of gravity of the
lid (10) from the open position into the closed posi-
tion.
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