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Description

[0001] The present patent application for industrial in-
vention relates to a low-noise fume extractor hood.
[0002] Although specific reference will be made here-
inafter to an extractor hood for kitchen, the invention is
also extended to an industrial extractor hood.
[0003] As it is known, an extractor hood comprises a
fan disposed in an extractor conduit provided with inlet
filter. The fan is driven into rotation by an electric motor
in order to extract fumes through the extraction conduit.
[0004] Said types of hoods are impaired by the very
high noise level, both for the noise generated by motor,
fan, and other mechanical moving parts, for the noise
generated by the turbulent vortical air flow that is extract-
ed in the conduit of the hood, and for the noise of the air
passing through the inlet filter.
[0005] In order to solve such a drawback, at least par-
tially, solutions provided with active noise suppression
system are known.
[0006] Patent application EP 0 596 846 discloses a
kitchen extractor hood provided with active noise sup-
pression system. The hood is provided with microphones
to detect noise, a loudspeaker generating a sound adapt-
ed to suppress noise and a control unit that controls the
loudspeaker according to the noise detected by the mi-
crophones. The single loudspeaker is disposed with axis
of emission substantially horizontal to the axis of conduit
of hood, which is substantially vertical.
[0007] Patent applications US 2004/194776 and
WO2010094718 disclose a hood with noise suppression
system that provides for a loudspeaker disposed in cen-
tral position inside the conduit of the hood. Said position
of the loudspeaker results in a series of drawbacks, be-
cause of turbulence of the air flow extracted in the conduit
of the hood that meets with the central support of the
loudspeaker. Consequently, it is necessary to increase
the power of motor, so that the flow of extracted air passes
beyond the obstacle represented by the loudspeaker.
Moreover, the loudspeaker in central position tends to
get dirty because of direct contact with fumes extracted
by the hood.
[0008] In any case, the known active noise suppres-
sion systems provide for one loudspeaker only, and do
not allow for directivity of the sound signal beam, unless
very expensive loudspeakers are used. Instead, accord-
ing to the position of the hood, it is especially important
to direct the sound beam of loudspeakers in a preferential
direction with higher noise.
[0009] EP 0 671 720 discloses a hood with noise sup-
pression system that can comprise one or more loud-
speakers. However, EP 0 671 720 illustrates only one
loudspeaker with emission surface parallel to axis of con-
duit of hood.
[0010] WO01/6359 discloses a generic active noise re-
duction system not applied to an air extraction conduit.
WO01/6359 teaches that loudspeakers must be gener-
ally disposed on a plane, but such a condition is not es-

sential.
[0011] EP 0 961 087 discloses a fan provided with ac-
tive noise suppression system.
[0012] Moreover, active noise suppression systems
take into account only the noise generated by air extrac-
tion and do not consider the noise generated by vibration
of walls of conduit housing fan and motor of hood.
[0013] The purpose of the present invention is to elim-
inate the drawbacks of the prior art by devising a low-
noise fume extractor hood provided with active noise sup-
pression system that does not obstruct the air extraction
flow and at the same time allows for directivity of sound
beam.
[0014] Another purpose of the present invention is to
provide a low-noise extractor hood that is able to sup-
press also the vibration noise of the parts of the hood
conduit.
[0015] These purposes are achieved according to the
invention, with characteristics claimed in independent
claim 1.
[0016] Advantageous embodiments appear from the
dependent claims.
[0017] The fume extractor hood of the invention com-
prises:

- a box containing a motor-fan assembly comprising
a motor that actuates at least one fan, and

- a muffler module disposed under said box of motor-
fan assembly. The muffler module comprises:

- a bearing frame defining an air extractor conduit with
axis,

- an active noise suppression system comprising at
least one electro-acoustic transducer and two micro-
phones connected to a control unit, and

- a passive noise suppression system comprising
sound absorbent material disposed between said
microphones.

[0018] Said muffler module comprises at least two
electro-acoustic transducers connected to the walls of
said bearing frame, in opposite positions with respect the
axis of conduit, in such manner to leave the central part
of said conduit free.
[0019] Each electro-acoustic transducer has a sound
emission surface inclined by an angle comprised in the
range from 40° to 65° with respect to the axis of conduit
to generate a sound beam with axis inclined by an angle
lower than 90° with respect to axis of conduit.
[0020] In such a way, the sound beams coming from
said at least two electro-acoustic transducers can be
combined to obtain a resulting sound beam that can be
directed in a preferred direction by means of beam form-
ing algorithms.
[0021] Additional characteristics of the invention will
become clearer from the detailed description below,
which refers to merely illustrative, not limiting, embodi-
ments, illustrated in the attached drawings, wherein:
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Fig. 1 is a perspective view of the hood of the inven-
tion;
Fig. 2 is a perspective view as Fig. 1 without sound
absorbent material;
Fig. 2 is a top view of the muffler module of the hood
of Fig. 1;
Fig. 3 is a cross-sectional view of the hood of Fig. 1;
Fig. 3A is an enlarged view of the muffler module
Fig. 3;
Fig. 4 is a cross-sectional view along sectional plane
IV-IV of Fig. 3;
Fig. 5 is a cross-sectional view along sectional plane
V-V of Fig. 1 without sound absorbent material;
Fig. 6 is a bottom view of the hood of Fig. 1;
Fig. 7 is a diagrammatic view showing the operation
of the active noise suppression system of the hood
of the invention;
Fig. 8 is a block diagram showing the beam forming
system of the hood of the invention; and
Fig. 9 is a bottom view of a second embodiment of
a muffler module.

[0022] Referring to the aforementioned figures, a low-
noise fume extractor hood is disclosed, generally indi-
cated with numeral (1).
[0023] The hood (1) comprises a box (2) containing an
electric motor (20) that drives into rotation at least one
fan (21) to extract fumes ejected from a discharge conduit
(22).
[0024] For illustration purposes, the hood (1) compris-
es two fans (21) with horizontal axis of rotation that, by
means of centrifugal force, cause extraction of fumes
through lateral inlets (23) provided with grilles and dis-
charge of fumes through the discharge conduit (22).
[0025] The box (2) of the motor-fan assembly compris-
es two lateral walls (24) opposite to the inlets (23) of the
fans. The lateral walls (24) are made of rigid material,
such as plastics or wood, and act as bearing frame. An
aesthetic casing (25), generally of metal material, such
as galvanized sheet steel, is disposed on lateral walls
(24) in such manner to generate a substantially parallel-
epiped shape.
[0026] The parallelepiped structure of the aesthetic
casing (25) is provided with upper opening for the dis-
charge conduit (22) and lower opening closed by a par-
tition plate (29) in horizontal position. The partition plate
(29) is laterally provided with peripheral grilles (26) for
passage of air extracted by the fans.
[0027] A box (27) with the electronic components of
the hood (1) is disposed above the partition plate (29).
Instead, a wedge (28) made of sound absorbent material
is disposed under the partition plate (29), in such manner
to direct the flow of extracted air towards the peripheral
grilles (26) of the partition plate.
[0028] At least one inertial actuator/shaker (3) is dis-
posed on the aesthetic casing (25) of the box of the motor-
fan assembly. The inertial actuator/shaker (3) is known
from patent application WO2011/029768, and therefore

a detailed description is omitted. The base of the inertial
actuator/shaker (3) is fixed to the sheet metal of the aes-
thetic casing (25) in order to cause vibration.
[0029] Preferably two inertial actuators/shakers (3) are
used in diametrally opposite positions, respectively on
the front side and back side of the aesthetic casing, in
such manner that the axis joining the two shakers (3) is
orthogonal to the axis of rotation of motor (20). Preferably,
said inertial actuators/shakers (3) are disposed on the
external surface of the aesthetic casing (25). In fact, it is
to be considered that said inertial actuators/shakers have
very small thickness and therefore have no aesthetic im-
pact on the hood.
[0030] At least one accelerometer (9) is disposed on
the sheet metal (25) next to said inertial actuator / shaker
(3). The accelerometer (9) detects the vibrations of sheet
metal (25). Shakers similar to the aforementioned ones
can be used as accelerometers.
[0031] A muffler module (4) is fixed to the lower part
of the box (2) of the motor-fan assembly. The muffler
module (4) has a parallelepiped bearing frame, substan-
tially similar to the one of the box (2) of the motor-fan
assembly, in such manner to define an air extraction con-
duit (C) with vertical axis (A).
[0032] The bearing frame of the muffler module (4)
comprises two lateral walls (40), a front wall (41) adapted
to be faced towards the user and a back wall (42). Walls
(40, 41, 42) are made of rigid material, such as plastics,
sheet metal or wood and are externally covered with an
aesthetic casing (not shown in the drawings), similar to
the sheet casing (25) of the box of the motor-fan assem-
bly.
[0033] Referring to Fig. 3, two underframes (43) are
fixed to the lateral walls (40) of the bearing frame, pro-
truding inwards in such manner to define two opposite
chambers (44). Each underframe (43) comprises:

- a lower wall (45) inclined by approximately 45° with
respect to the lateral wall (40),

- an intermediate wall (46) parallel to the lateral wall
(40), and

- an upper wall (47) inclined by approximately 45° with
respect to the lateral wall (40),

[0034] When seen in axial sectional view, the under-
frame (43) is substantially shaped as a trapezium, and
defines a narrowing of the conduit (C) of the muffler mod-
ule. Referring to Fig. 3A, the conduit (C) has a tapered
inlet section (C1) with decreasing dimensions, an inter-
mediate section (C2) with constant dimensions and a ta-
pered outlet section (C3) with increasing dimensions.
This structure of the conduit (C) favors air extraction with-
out causing obstacles and turbulence to air flow. In par-
ticular, the tapered inlet section (C1) acts as invitation to
air inlet into conduit, and the tapered outlet section (C3)
acts as conveyor to convey air towards the grilles (26) of
the partition wall (29) of the box of the motor-fan assem-
bly.
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[0035] At least one electro-acoustic transducer (5) is
mounted on the lower wall (45) of each underframe, in
such manner that the magnetic assembly of the electro-
acoustic transducer (5) is contained inside the chamber
(44) of the underframe. The transducer (5) has a sound
emission surface (50) disposed on the lower wall (45)
facing the outside of the chamber (44).
[0036] Preferably, two electro-acoustic transducers (5)
are mounted in each lower wall of the underframes. In
view of the above, two opposite linear arrays are defined,
each array being formed of two electro-acoustic trans-
ducers.
[0037] The electro-acoustic transducer (5) is prefera-
bly a traditional loudspeaker provided with vibrating
membrane with sound emission. However, the electro-
acoustic transducer (5) can be a shaker that puts into
vibration the lower wall (45) of the underframe in order
to generate sound.
[0038] Referring to Fig. 3A, the loudspeaker (5) has a
sound emission surface (50) that generates a sound
beam with axis (S) orthogonal to the sound emission sur-
face (50). The speaker (5) is arranged in such way that
the sound emission surface (50) is inclined by an angle
(θ) with respect to the axis (A) of conduit of the muffler
module and axis (S) of sound beam is inclined by an
angle (α) with respect to axis (A) of conduit of the muffler
module.
[0039] Angle (θ) can vary from 40° to 65°.
[0040] By increasing the angle (θ), the possibility to
change the directivity of the sound beam emitted by the
loudspeakers (5) is improved, but a higher obstacle to
extracted air flow is generated. By decreasing the angle
(θ), the possibility to change the directivity of the sound
beam decreases until limit case of θ = 0°, wherein axis
(S) of the sound beam of all loudspeakers is orthogonal
to axis (A) of conduit. In such a case it is therefore im-
possible to generate a sound beam with directivity to-
wards the outside of the conduit.
It is to be considered that loudspeakers have a specific
directivity of the sound pressure level (SPL). The SPL is
higher along axis (S) of the loudspeaker with respect to
the one obtained when moving away from the axis (S) of
the loudspeaker. For this reason, after experimental
tests, the range of angle (θ) from 0 to 40° was excluded
because with such an inclination of the loudspeaker, the
sound pressure did not come out properly from the con-
duit of the hood and noise suppression did not effectively
cover the acoustic field of users.
Moreover, it must be considered that the sound emission
surface (50) of the loudspeaker is flush with the lower
wall (45) of the frame that generates the tapered section
(C1) for air inlet in the conduit of the hood. After some
experimental tests, the applicant discovered that in the
range of angle (θ) from 65° to 90° air impacted on the
lower part (45) and on the sound emission surface (50)
of loudspeakers, generating excessive capacity losses
and a turbulent flow of localized air that is a source of
additional noise. Consequently, also the range of angle

(θ) from 65° to 90° was excluded. According to the above
considerations, the sound emission surface (50) of loud-
speaker must be advantageously inclined with respect
to axis (A) of the conduit by an angle (θ) comprised in
the range from 40° to 65°.
[0041] An angle of approximately 45° (θ) was advan-
tageously chosen because it is the ideal compromise be-
tween changing the directivity of the sound beam emitted
by loudspeakers and avoiding obstacles for the extracted
air flow.
[0042] Although the attached figures illustrate an em-
bodiment of the present invention with two underframes
(43) fixed to the lateral walls (40) of the bearing frame of
the muffler module, two additional underframes can be
provided and fixed to the front wall (41) and back wall
(42) of the bearing frame of the muffler module, in such
manner to mount additional loudspeakers in the lower
walls of other underframes.
[0043] Moreover, although the attached figures illus-
trate a muffler module with a parallelepiped frame and
rectangular cross-section, the frame can have any
shape, such as for example, a pentagonal, hexagonal,
circular, elliptical, etc. cross-section.
[0044] In particular, if the bearing frame has a cylindri-
cal shape, one underframe (43) can be provided with
truncated-conical lower wall (45) with decreasing diam-
eter, cylindrical central wall (46) and truncated-conical
upper wall (47) with increasing diameter. In such a case,
as shown in Fig. 9, the lower wall (45) can be provided
with a plurality of loudspeakers (5) disposed in circular
arrangement with regular spacing angularly. Such a so-
lution is the ideal solution to direct the sound beam in the
desired direction.
[0045] Referring to Fig. 4, the back wall (42) is provided
with a box (48) facing inwards in order to contain the
electronic components of the active noise suppression
system. However, the box (48) can be omitted and the
electronic components of the active noise suppression
system can be integrated in the box (27) together with
the electronic components for operation of hood.
[0046] Referring to Fig. 3, at least one picking up mi-
crophone (6) is disposed in at least one underframe (43)
above the loudspeakers (5). The picking up microphone
(6) is adapted to detect the noise generated by the hood.
Preferably, two picking up microphones (6) are provided
in diametrally opposite positions, at the upper end of the
central wall (46) of the underframes.
[0047] At least one error microphone (7) is disposed
under the loudspeakers (5). The error microphone is
adapted to detect a noise cancellation error, in such man-
ner to send an error signal in retraction to correct the
noise cancellation made by the loudspeakers (5).
[0048] As shown in Figs. 3 - 5, four error microphones
(7) are preferably provided and disposed at the lower
ends of the four walls (40, 41, 42) of the bearing frame
of the muffler module, in diametrally opposite positions
and regularly spaced. However, only one error micro-
phone (7) can be provided and disposed in correspond-
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ence of the axis (A) of conduit of the noise suppression
module supported by thin brackets in order not to interfere
with the extracted air flow.
[0049] Sound absorbent material (49) is disposed on
the internal side of the walls (40, 41, 42) of the frame of
the muffler module, in such manner to cover the under-
frames (43) and eventually the electronics box (48). In
this way, the channel (C) is surrounded by sound absorb-
ent material (49). In particular, it is important that the
sound absorbent material (49) is situated between pick-
ing up microphones (6) and error microphones (7).
[0050] Figs. 7 and 8 show an operating diagram of the
low-noise extractor hood of the invention.
[0051] The picking up microphones (6) detect the noise
generated in the conduit (C) of the muffler module (4).
Such noise is caused by air extraction in conduit (C), by
noise of fan and motor and by vibrations of walls (25) of
box with motor-fan assembly. The picking up micro-
phones (6) send an indicative signal of the noise to a
control unit (8) composed of a DSP digital signal proces-
sor.
[0052] The DSP (8) provides for an algorithm for active
cancellation of the ANC noise (80) in order to control the
loudspeakers (5) that emit anti-noise sound that cancels
the noise generated in the hood. The DSP (8) also con-
trols shakers (3) in such manner to make the wall (25) of
the box of motor-fan assembly vibrate with vibration op-
posed to vibration imposed by the motor-fan assembly.
Shakers (3) do not emit a sound, but attenuate vibrations
on the wall (25) of the box of the motor-fan assembly.
[0053] Accelerometers (9) are connected to the DSP
(8), therefore the DSP (8) controls shakers (3) in such
manner to minimize acceleration of sheet metal (25) de-
tected by accelerometers (9).
[0054] Error microphones (7) detect the noise coming
out from the muffler module (4), that is the noise that was
not suppressed by loudspeakers (5). Therefore, error mi-
crophones (7) send an error signal to the DSP (8), which
is indicative of the noise that was not suppressed by loud-
speakers. According to the ANC algorithm (80), the DSP
uses said error signal to correct the anti-noise sound
emitted by the loudspeakers (5) and the attenuation of
vibration of sheet metal (25) generated by shakers (3).
If accelerometers (9) are provided, the ANC algorithm
(80) also processes the signal received from the accel-
erometers (9) to control the attenuation of vibrations by
shakers (3) more accurately.
[0055] The fact that the hood of the invention provides
at least for two loudspeakers (5) with noise emission sur-
face inclined by an angle (θ) lower than or equal to 65°
with respect to axis (A) of conduit of the muffler module,
allows for implementing a beam forming algorithm to di-
rect the sound beam of the loudspeakers (5) towards a
desired direction where noise must be suppressed. In
fact, it must be considered that two sound beams gen-
erated by two loudspeakers in opposite inclined position,
are combined together into a single sound beam that can
be directed towards the desired direction, according to

the different sound intensity of the two loudspeakers.
[0056] In such a case, as shown in Fig. 8, signals com-
ing from picking up microphones (6) and error micro-
phones (7) undergo beam forming algorithms (81, 82) to
detect the direction of the sound beam obtained from the
combination of beams coming out of the four loudspeak-
ers (5). Therefore, according to information obtained with
the beam forming algorithms (81, 82) of picking up mi-
crophones and error microphones, the ANC noise sup-
pression algorithm (80) generates a beam forming outlet
(83) to direct amplifiers of loudspeakers (5) that will emit
beams with different sound intensity, in such manner to
generate a resulting beam directed towards the desired
direction.
[0057] Fig. 8 shows the solution wherein the electron-
ics for active noise cancellation is integrated in the same
box (24) with electronics (100) for operation of the hood,
viz. for operation of fan, motor and control panel of hood.
[0058] Numerous variations and modifications can be
made to the present embodiments of the invention, within
the reach of an expert of the field, while still falling into
the scope of the invention described in the enclosed
claims.

Claims

1. A fume extractor hood (1) comprising:

- a box (2) containing a motor-fan assembly
comprising a motor (20) that actuates at least
one fan (21), and
- a muffler module (4) disposed under said box
(2) of the motor-fan assembly, said muffler mod-
ule (4) comprising:
- a bearing frame (40, 41, 42) defining an air
extractor conduit (C) with axis (A),
- an active noise suppression system compris-
ing at least two electro-acoustic transducers (5)
and at least two microphones (6, 7) connected
to a control unit (8),
- a passive noise suppression system compris-
ing sound absorbent material (49) disposed be-
tween said microphones (6, 7),

characterized in that
said two electro-acoustic transducers (5) are con-
nected to the walls (40) of said bearing frame, in
opposite positions with respect the axis (A) of the
conduit, in such manner to leave the central part of
said conduit (C) free;
each electro-acoustic transducer (5) having a sound
emission surface (50) inclined by an angle (θ) com-
prised in the range from 40° to 65° with respect to
the axis (A) of the conduit to generate a sound beam
with axis (S) inclined by an angle (α) lower than 90°
with respect to the axis (A) of the conduit, in such
manner that the sound beams coming from said two
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electro-acoustic transducers can be mutually com-
bined, obtaining a resulting sound beam that can be
directed in a preferred direction, by means of beam
forming algorithms.

2. The hood (1) according to claim 1, characterized
by the fact that it comprises at least one underframe
(43) connected to said bearing frame of the muffler
module in such manner to define at least one cham-
ber (44) where said electro-acoustic transducers (5)
are mounted.

3. The hood (1) according to claim 2, characterized
by the fact that said underframe (43) has a lower
wall (45) inclined by said angle (θ) higher than 0°
with respect of the axis (A) of the conduit and said
electro-acoustic transducers (5) are mounted with
the sound emission surface (50) disposed on said
lower wall (45) of the underframe.

4. The hood (1) according to claim 4 3, characterized
by the fact that said underframe (43) also comprises
a central wall (45) parallel to the axis (A) of the con-
duit and an upper wall (47) inclined with respect to
the axis of the conduit, in such manner to generate
a tapered inlet section (C1) with decreasing dimen-
sions, a central section (C2) with constant dimen-
sions and a tapered outlet section (C3) with increas-
ing dimensions.

5. The hood (1) according to claim 3 or 4, character-
ized by the fact that said electro-acoustic transduc-
ers (5) are shaker speakers and said lower wall (45)
of the underframe is a rigid plate put in vibration by
the shaker speaker to emit a noise suppression
sound.

6. The hood (1) according to any one of the preceding
claims, characterized by the fact that said electro-
acoustic transducers (5) are disposed according to
linear arrays.

7. The hood (1) according to any one of claims 1 to 5,
characterized by the fact that said electro-acoustic
transducers (5) are disposed according to a circular
route, equally spaced angularly.

8. The hood (1) according to any one of the preceding
claims, characterized in that it comprises:

- at last one inertial actuator/shaker (3) connect-
ed to said control unit (8) and arranged on one
lateral wall (25) of said box (2) of the motor-fan
assembly to attenuate the vibration of said lat-
eral wall caused by the operation of motor and
fan,
- at least one accelerometer (9) connected to
said control unit (8) and disposed on a lateral

wall (25) of said box (2) of the motor-fan assem-
bly next to said inertial/shaker (3) to detect the
acceleration of vibrations of said lateral wall (25)
of the box (2) of the motor-fan assembly and
control said inertial actuator/shaker (3) accord-
ing to the acceleration detected.

9. The hood (1) according to any one of claims 2 to 8,
characterized by the fact that it comprises at least
two picking up microphones (6) disposed in diame-
trally opposite positions on said underframes (43)
above said electro-acoustic transducers (5).

10. The hood (1) according to any one of the preceding
claims, characterized by the fact that it comprises
at least four error microphones (6) disposed on the
walls of said bearing frame of the muffler module,
under said electro-acoustic transducers (5), in diam-
etrally opposite regularly spaced positions.

11. The hood (1) according to any one of the preceding
claims, characterized by the fact that said sound
absorbent material (49) entirely covers the internal
surface of said conduit (C).

Patentansprüche

1. Dunstabzugshaube (1), umfassend:

- ein Gehäuse (2) enthaltend eine Motor-Geblä-
se-Gruppe umfassend einen Motor (20), der
mindestens ein Gebläse (21) betätigt, und
- ein Schalldämpfermodul (4), das unterhalb des
Gehäuses (2) der Motor-Gebläse-Gruppe ange-
ordnet ist, wobei das Schalldämpfermodul (4)
Folgendes umfasst:
- ein tragendes Gestell (40, 41, 42), das eine
Rohrleitung (C) zur Luftansaugung mit einer
Achse (A) bildet,
- ein aktives Geräuschunterdrückungssystem,
umfassend mindestens zwei elektroakustische
Wandler (5) und mindestens zwei Mikrofone (6,
7), die an eine Steuereinheit (8) angeschlossen
sind,
- ein passives Geräuschunterdrückungssystem,
umfassend ein schalldämpfendes Material (49),
das zwischen den Mikrofonen (6, 7) angeordnet
ist,

dadurch gekennzeichnet, dass
die zwei elektroakustischen Wandler (5) mit den
Wänden (40) des tragenden Gestells an gegenüber-
liegenden Stellungen in Bezug auf die Achse (A) der
Rohrleitung verbunden sind, derart, dass der mittlere
Teil der Rohrleitung (C) frei bleibt;
jeder elektroakustische Wandler (5) eine Schalle-
missionsfläche (50) aufweist, die in einem Winkel (θ)

9 10 
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im Bereich von 40° bis 65° in Bezug auf die Achse
(A) der Rohrleitung geneigt ist, um einen Schallstrahl
mit einer Achse (S) zu erzeugen, die in einem Winkel
(α) kleiner als 90° in Bezug auf die Achse (A) der
Rohrleitung geneigt ist, derart, dass die Schallstrah-
len, die aus den beiden elektroakustischen Wand-
lern austreten, miteinander kombiniert werden kön-
nen, wodurch ein resultierender Schallstrahl erhal-
ten wird, der mittels Strahlbildungsalgorithmen in ei-
ne bevorzugte Richtung geleitet werden kann.

2. Dunstabzugshaube (1) nach Anspruch 1, dadurch
gekennzeichnet, dass sie mindestens ein Unterge-
stell (43) umfasst, das mit dem tragenden Gestell
des Schalldämpfermoduls verbunden ist, derart,
dass mindestens eine Kammer (44) gebildet wird, in
der die elektroakustischen Wandler (5) eingebaut
sind.

3. Dunstabzugshaube (1) nach Anspruch 2, dadurch
gekennzeichnet, dass das Untergestell (43) eine
untere Wand (45) aufweist, die im Winkel (θ) größer
als 0° in Bezug auf die Achse (A) der Rohrleitung
geneigt ist, und die elektroakustischen Wandler (5)
mit der Schallemissionsfläche (50) auf der unteren
Wand (45) des Untergestells angeordnet eingebaut
sind.

4. Dunstabzugshaube (1) nach Anspruch 3, dadurch
gekennzeichnet, dass das Untergestell (43) ferner
eine mittlere Wand (45) parallel zur Achse (A) der
Rohrleitung und eine obere Wand (47) aufweist, die
in Bezug auf die Achse der Rohrleitung derart ge-
neigt ist, dass ein sich verjüngender Einlassbereich
(C1) mit abnehmenden Maßen, ein mittlerer Bereich
(C2) mit gleichbleibenden Maßen und ein sich ver-
jüngender Auslassbereich (C3) mit zunehmenden
Maßen entsteht.

5. Dunstabzugshaube (1) nach Anspruch 3 oder 4, da-
durch gekennzeichnet, dass die elektroakusti-
schen Wandler (5) Lautsprecher vom Shakertyp sind
und die untere Wand (45) des Untergestells eine
starre Platte ist, die vom Shaker-Lautsprecher in Vi-
bration versetzt wird, um einen Schall zur Geräusch-
unterdrückung zu abgeben.

6. Dunstabzugshaube (1) nach einem beliebigen der
vorstehenden Ansprüche, dadurch gekennzeich-
net, dass die elektroakustischen Wandler (5) in li-
nearen Reihen angeordnet sind.

7. Dunstabzugshaube (1) nach einem beliebigen der
Ansprüche 1 bis 5, dadurch gekennzeichnet, dass
die elektroakustischen Wandler (5) auf einer kreis-
förmigen Strecke, gleichwinklig voneinander beab-
standet angeordnet sind.

8. Dunstabzugshaube (1) nach einem beliebigen der
vorstehenden Ansprüche, dadurch gekennzeich-
net, dass sie Folgendes umfasst:

- mindestens einen Trägheitsantrieb / Shaker
(3), der mit der Steuereinheit (8) verbunden und
auf einer seitlichen Wand (25) des Gehäuses
(2) der Motor-Gebläse-Gruppe angeordnet ist,
um die durch den Betrieb des Motors und des
Gebläses verursachte Vibration der seitlichen
Wand zu dämpfen,
- mindestens einen Beschleunigungsmesser
(9), der mit Steuereinheit (8) verbunden und auf
einer seitlichen Wand (25) des Gehäuses (2)
der Motor-Gebläse-Gruppe neben dem Träg-
heitsantrieb / Shaker (3) angeordnet ist, um die
Beschleunigung der Vibrationen der seitlichen
Wand (25) des Gehäuses (2) der Motor-Geblä-
se-Gruppe zu messen und den Trägheitsantrieb
/ Shaker (3) entsprechend der gemessenen Be-
schleunigung zu steuern.

9. Dunstabzugshaube (1) nach einem beliebigen der
Ansprüche 2 bis 8, dadurch gekennzeichnet, dass
sie mindestens zwei Aufnahmemikrofone (6) um-
fasst, die an diametral gegenüberliegenden Stellun-
gen auf den Untergestellen (43) oberhalb der elek-
troakustischen Wandler (5) angeordnet sind.

10. Dunstabzugshaube (1) nach einem beliebigen der
vorstehenden Ansprüche, dadurch gekennzeich-
net, dass sie mindestens vier Fehlermikrofone (6)
umfasst, die auf den Wänden des tragenden Ge-
stells des Schalldämpfermoduls unterhalb der elek-
troakustischen Wandler (5) an diametral gegenüber-
liegenden Stellungen und gleichmäßig voneinander
beabstandet angeordnet sind.

11. Dunstabzugshaube (1) nach einem beliebigen der
vorstehenden Ansprüche, dadurch gekennzeich-
net, dass das schalldämpfende Material (49) die ge-
samte Innenfläche der Rohrleitung (C) bedeckt.

Revendications

1. Hotte d’aspiration des fumées (1) comprenant :

- un boîtier (2) contenant un groupe moteur-ven-
tilateur comprenant un moteur (20) qui actionne
au moins un ventilateur (21), et
- un module silencieux (4) disposé sous ledit boî-
tier (2) du groupe moteur-ventilateur, ledit mo-
dule silencieux (4) comprenant :
- un châssis porteur (40, 41, 42) qui définit un
conduit (C) d’aspiration de l’air ayant un axe (A),
- un système de suppression de bruit actif com-
prenant au moins deux transducteurs électro-
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acoustiques (5) et au moins deux micros (6, 7)
branchés à un module de contrôle (8),
- un système de suppression de bruit passif
comprenant un matériel phono-absorbant (49)
disposé entre lesdits micros (6, 7),

caractérisé en ce que
lesdits au moins deux transducteurs électro-acous-
tiques (5) sont raccordés aux parois (40) du dit châs-
sis porteur, en positions opposées par rapport à l’axe
(A) du conduit, de façon à ce que la partie centrale
du dit conduit (C) reste libre ;
chaque transducteur électro-acoustique (5) ayant
une surface d’émission sonore (50) inclinée d’un an-
gle (θ) compris dans la plage de 40° à 65° par rapport
à l’axe (A) du conduit pour générer un faisceau so-
nore ayant un axe (S) incliné d’un angle (α) mineur
de 90° par rapport à l’axe (A) du conduit, de sorte
que les faisceaux sonores venant des dits au moins
deux transducteurs électro-acoustiques puissent se
combiner entre eux en obtenant un faisceau sonore
résultant qui peut être dirigé dans une direction pré-
férée, moyennant des algorithmes de faisceau
acoustique ;

2. Hotte (1) selon la revendication 1, caractérisée en
ce qu’elle comprend au moins un sous-châssis (43)
raccordé au dit châssis porteur du module silencieux
de manière à définir au moins une chambre (44) dans
laquelle sont montés lesdits transducteurs électro-
acoustiques (5).

3. Hotte (1) selon la revendication 2, caractérisée en
ce que ledit sous-châssis (43) a une paroi inférieure
(45) inclinée du dit angle (θ) majeur de 0° par rapport
à l’axe (A) du conduit et lesdits transducteurs électro-
acoustiques (5) sont montés avec la surface d’émis-
sion sonore (50) disposée sur ladite paroi inférieure
(45) du sous-châssis.

4. Hotte (1) selon la revendication 3, caractérisée en
ce que ledit sous-châssis (43) comprend également
une paroi centrale (45) parallèle à l’axe (A) du conduit
et une paroi supérieure (47) inclinée par rapport à
l’axe du conduit, de manière à générer une section
d’entrée en entonnoir (C1) de dimensions décrois-
santes, une section centrale (C2) de dimensions
constantes et une section de sortie en entonnoir (C3)
de dimensions croissantes.

5. Hotte (1) selon la revendication 3 ou 4, caractérisée
en ce que lesdits transducteurs électro-acoustiques
(5) sont des haut-parleurs du type shaker et ladite
paroi inférieure (45) du sous-châssis est une plaque
rigide mise en vibration par le haut-parleur shaker
pour émettre un son de suppression du bruit.

6. Hotte (1) selon l’une quelconque des revendications

précédentes, caractérisée en ce que lesdits trans-
ducteurs électro-acoustiques (5) sont disposés se-
lon des rangs linéaires.

7. Hotte (1) selon l’une quelconque des revendications
de 1 à 5, caractérisée en ce que lesdits transduc-
teurs électro-acoustiques (5) sont disposés selon un
parcours circulaire, régulièrement distancés angu-
lairement entre eux.

8. Hotte (1) selon l’une quelconque des revendications
précédentes, caractérisée en ce qu’elle
comprend :

- au moins un actionneur inertiel / shaker (3)
raccordé au dit module de contrôle (8) et disposé
sur une paroi latérale (25) du dit boîtier (2) du
groupe moteur-ventilateur, pour étouffer la vi-
bration de ladite paroi latérale en conséquence
du fonctionnement du moteur et du ventilateur,
- au moins un accéléromètre (9) branché au dit
module de contrôle (8) et disposé sur une paroi
latérale (25) du dit boîtier (2) du groupe moteur-
ventilateur, à côté du dit actionneur inertiel / sha-
ker (3), pour relever l’accélération des vibrations
de ladite paroi latérale (25) du boîtier (2) du grou-
pe moteur-ventilateur et contrôler ledit action-
neur inertiel / shaker (3) en fonction de l’accé-
lération relevée.

9. Hotte (1) selon l’une quelconque des revendications
de 2 à 8, caractérisée en ce qu’elle comprend au
moins deux micros de captation (6) disposés en po-
sitions diamétralement opposées sur lesdits sous-
châssis (43) au-dessus des dits transducteurs
électro-acoustiques (5).

10. Hotte (1) selon l’une quelconque des revendications
précédentes, caractérisée en ce qu’elle comprend
au moins quatre micros d’erreur (6) disposés sur les
parois du dit châssis porteur du module silencieux,
en-dessous des dits transducteurs électro-acousti-
ques (5), en positions diamétralement opposées et
équidistantes entre eux.

11. Hotte (1) selon l’une quelconque des revendications
précédentes, caractérisée en ce que ledit matériel
phono-absorbant (49) revêt toute la surface interne
du dit conduit (C).
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