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(54) CONTROL UNIT AND METHOD FOR AN AIR-SUCTION SYSTEM AND AIR SUCTION SYSTEM 
COMPRISING SUCH CONTROL UNIT

(57) Control unit (20) for an air-suction system (1) of
the type comprising an air-suction device (8) and a duct
(15) provided with a first end (15a) connected to the
air-suction device (8) and a mouth (15b) at the opposite
end communicating with a compartment (9) of a building,
the control unit (20) comprising a microphone (21) that
can be associated with the duct (15) to detect a sound

propagating through the duct (15), and a transducer de-
vice (22) to emit control signals in response to recognized
predefined sound sequences detected by the micro-
phone (21). A first predefined sound sequences compris-
es a first sound generated in correspondence of the
mouth (15b) of the duct (15), in response to which a first
control signals is emitted by the transducer device (22).
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Description

FIELD OF APPLICATION

[0001] The present invention is generally applicable to
the technical field of centralized air-suction systems. In
particular, an object of the invention is a control unit for
a centralized air-suction system, in particular for indus-
trial application.

STATE OF THE ART

[0002] Centralized air-suction systems are known to
suck the dust and other residues from domestic or indus-
trial environments. The above mentioned suction sys-
tems comprise a plurality of ducts, each one of which has
an end in communication with an air-suction device and,
at the opposite end, a mouth in communication with a
corresponding one of the above environments.
[0003] The system generally comprises one or more
flexible tubes, each one of which can be connected to
the mouth of a corresponding duct when necessary, to
allow a user to suck the dust from the corresponding en-
vironment. After the use, the flexible tube can be discon-
nected from the duct and stored.
[0004] According to a known variant, the flexible tubes
are provided rolled up on respective hose roll devices,
and, when needed, are connected to the respective ducts
and unrolled by the length that is needed by the user.
[0005] According to a further known variant, one or
more flexible tubes are slidingly housed inside the cor-
responding ducts, so that a portion of them can be ex-
tracted by the needed length. After the use, they are with-
drew inside the corresponding ducts by exploiting the
sucking effect generated by the air aspirator of the suction
system.
[0006] Regardless of the configuration of the flexible
tubes, it is known to provide an electric switch arranged
close to the mouth of each duct in order to control the
start and stop of the air-suction device. The switching of
the above switch can be done manually by the user, or
automatically, based on the movement of a mobile ele-
ment associated to the corresponding mouth of the duct,
for example a door to hermetically close the mouth, op-
erable by the user at the end of use.
[0007] All the switches are connected to a central unit
arranged close to the air-suction device, which controls
the start and stop of the latter based on the position of
the switches.
[0008] Clearly, the above switches require to be elec-
trically wired to the above mentioned central unit, with
the drawback of increasing the installation and mainte-
nance costs of the system.
[0009] In the attempt to overcome the aforementioned
drawback, a variant of the system is known, providing a
centralized microphone arranged close to the air-suction
device, that controls the start of the device on detecting
a predefined sound corresponding to the shaking of the

flexible tube.
[0010] The variant embodiment just disclosed has the
drawback that the need of shaking the flexible tube to
achieve the start of the system brings some discomfort
for the user.
[0011] The above variant has the further drawback that
the shaking of the flexible tube does not generate a well
defined sound, hence the microphone could fail to rec-
ognize it, and the start would be uncertain.
[0012] In some cases, for example when relatively long
tubes are present, the sound wave generated by the
shaking of the flexible tube could not be sufficiently strong
to be detected by the microphone, and/or to be correctly
recognized by it.
[0013] Moreover, the shaking of the flexible tube pro-
duces a sound that varies according to the kind of flexible
tube used, in particular its length and its material, hence
increasing the just mentioned drawback.
[0014] If, in order to overcome the aforementioned
drawback, the range of sounds that are recognized by
the microphone as suited to start the system is widened,
a further drawback rises, i.e. the start could occur even
with sounds that do not correspond to the shaking of the
flexible tube, hence obtaining fake starts.

PRESENTATION OF THE INVENTION

[0015] The present invention aims at overcoming at
least in part the above mentioned drawback of the prior
art.
[0016] In particular, it is an aim of the invention to make
a control unit for starting and/ or stopping an air-suction
system, that does not require the presence of electric
switches arranged at the end of each duct.
[0017] In particular, it is an aim of the invention that the
aforementioned control unit allows to control the start
and/or stop of the system in a more precise way as com-
pared to the above mentioned control systems of known
kind.
[0018] It is a further aim of the invention that the afore-
mentioned control unit allows to control the start and/or
stop of the system regardless of what kind of flexible tube
is used, in particular of its material, length and configu-
ration, that is to say, irrespective of the tube being con-
nected to a fixed portion of a duct, or extracted by the
latter, or unrolled from a hose reel device.
[0019] The above aims are achieved by a control unit
according to the main claim, by an air-suction systems
comprising such control unit according to claim 9, and
by a method for controlling the aforementioned system
according to claim 15.
[0020] Further detail features of the invention are spec-
ified in the corresponding dependent claims.
[0021] Advantageously, because the control unit of the
invention does not need switches at the mouth of each
duct, the need of the corresponding wiring to the central
unit is avoided.
[0022] Still advantageously, the greater operating pre-
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cision of the control unit of the invention allows its bigger
versatility, thus allowing its use with air-suction systems
of different kinds, provided with flexible tubes of different
configurations.
[0023] Still advantageously, the control unit of the in-
vention does not require using batteries, remote controls,
or other similar auxiliary devices.
[0024] The above aims and advantages, together with
others that will be mentioned hereinafter, will be clearer
from the following disclosure of some preferred embod-
iments of the invention, that are illustrated for indicative,
exemplary and nonlimiting purpose with the aim of the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 shows the air-suction system comprising the
control unit of the invention, in schematic view.
Fig. 2 shows a detail of the air-suction system of the
invention, in lateral view.
Fig. 3 shows the detail of Fig. 2, sectioned according
to the median plane.
Fig. 4 shows a detail of Fig. 2 in a different operating
configuration, in sectioned view.
Fig. 5 shows the detail of Fig. 2 in a further operating
configuration, in sectioned view.

DETAILED DESCRIPTION OF SOME PREFERRED 
EXEMPLARY EMBODIMENTS

[0026] The control unit 20 of the invention is particularly
suited to a centralized air-suction systems of the kind
indicated in the overall in Fig. 1 by 1, and comprising an
air-suction device 8 configured to generate a depression
at a suction mouth 8a. Preferably, the above depression
is generated by an impeller 26 operated by an electric
motor 23.
[0027] The system 1 further comprises a network made
of one or more ducts 15, each one of which has a first
end 15a connected to the aforementioned suction mouth
8a, for example through a single manifold 15c to which
all ducts 15 merge, and a mouth 15b at the opposite end,
that leads to a corresponding compartment 9 of a build-
ing, for example a room, a laboratory, an industrial com-
partment, or another similar space.
[0028] Preferably, the network comprises a filter 19 in-
terposed between the manifold 15c and the air-suction
device 8, suited to stop the solid material sucked through
the ducts 15.
[0029] Each one of the ducts 15 comprises a first por-
tion 24 that is permanently connected to the air-suction
device 8 and that is provided with a corresponding mouth
24a at the opposite end, which leads in the corresponding
compartment 9. Preferably, the first portion 24 is rigid.
[0030] The air-suction systems 1 further comprises a
flexible tube 2, one of which is shown in Fig. 1. An end

of the flexible tube 2 is constrained to the aforementioned
mouth 24a. The opposite free end of the flexible tube 2
can be gripped by a user, and is provided with a mouth
2a to suck dust or other similar materials from the corre-
sponding compartment. The flexible tube 2 can be pro-
vided with a suction member 10 of a known kind, such
as, for example, a brush, a shaped nozzle, etcetera, in
which case the aforementioned mouth 2a belongs to the
suction member 10.
[0031] It is understood that, when the flexible tube 2 is
constrained to the mouth 24a of a corresponding first
portion 24, it becomes an integral part of the duct 15. As
a consequence, the mouth 15b of the duct 15 may cor-
respond either to the mouth 2a of the flexible tube 2,
when this is constrained to the first portion 24, or to the
mouth 24a of the first portion 24, when the flexible tube
2 is not constrained to it, for example when the tube is
not present or when it it inserted into the first portion 24.
[0032] Preferably, the mouth 24a of each first portion
24 is defined by a corresponding stop unit 3 that allows
to constrain the flexible tube 2 to the first portion 24 itself.
The stop unit 3 is unremovably associated to a bearing
element 7 arranged in the compartment 9 through con-
nection means 6, for example a bracket 16, that may be
welded to the stop unit 3, and screws for fixing the bracket
to the wall 7, not shown in the drawings but in themselves
known. In the figures, the aforementioned bearing ele-
ment 7 is shown in the form of a wall delimiting the com-
partment 9. Nevertheless, in variant embodiments of the
invention, the bearing element 7 may be any bearing el-
ement such as, for example, a pillar, a pole, a beam,
etcetera.
[0033] Still preferably, the stop unit 3 is arranged out-
side to the aforementioned wall 7 in order to be located
inside the compartment 9 of the building. Advantageous-
ly, thanks to the configuration just disclosed, it is easier
for the user to constrain the tube 2 to the first portion 24.
[0034] Still advantageously, the arrangement of the
stop unit 3 outside the wall 7 simplifies the maintenance
of the stop unit 3 itself, especially when it comprises mov-
able parts.
[0035] Preferably, the flexible tube 2 is slidably housed
in the corresponding first portion 24 in such a way that it
can be partially extracted from the latter through its mouth
24a for such a portion of length as the user needs.
[0036] Fig. 2 shows, for exemplary and non limiting
purpose, a stop unit 3 of a system 1 according to the
configuration just disclosed.
[0037] Preferably, the aforementioned stop unit 3 is
configured so that it can be moved between a rest posi-
tion, shown in Fig. 3, where it allows the flexible tube 2
to slide in the first portion 24 for extraction and insertion,
and an operating position, shown in Fig. 5, where it hin-
ders or prevents the aforementioned sliding of the tube
2 once extracted, preferably through friction, in order to
constrain the tube 2 to the first portion 24 to keep the
length of the aforementioned extracted portion fixed, and,
in particular, to avoid that it is accidentally sucked inside
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of the first portion 24 during use.
[0038] The movement of the stop unit 3 between the
two aforementioned positions can be achieved by mutu-
ally rotating two annular elements 4, 5 belonging to the
stop unit 3 itself, arranged coaxially and that receive the
flexible tube 2. The two annular elements 4, 5 are con-
figured in such a way that, as a consequence of their
mutual rotation around a common axis according to two
alternate directions, one of the said annular elements 4,
5, or a further annular element 17 interposed between
them, which can be seen in the sections of Figs. 3 and
5, be elastically deformed in such a direction as to be-
come compressed or, respectively, widened in radial di-
rection, so as to be pushed against the tube 2 or, respec-
tively, released.
[0039] Still preferably, one of the two annular elements
5 comprises a handle 14 that can be gripped by the user
to facilitate the aforementioned rotation relative to the
other annular element 4, that instead is fixed relative to
the bearing element 7.
[0040] Still preferably, the stop unit 3 is configured in
such a way that, when arranged in operating position, it
closes the gap between the first portion 24 and the flexible
tube 2 in order to prevent air from passing through the
gap.
[0041] According to a variant embodiment, not shown
in the drawings, the stop unit 3 comprises one o more
wings movable according to a radial direction, that are
pushed against the tube 2 and, respectively, released,
as a consequence of the rotation of one of the two annular
elements 4, 5 in two opposite respective directions, so
as to define the two operating positions.
[0042] Preferably, the air-suction systems 1 envisages
that one of the flexible tubes 2, instead of being housed
in the first portion 24 as above disclosed, is being con-
nected to the mouth 24a of the corresponding first portion
24 when needed by means of a variant of the stop unit,
that is indicated in Fig. 1 with 3’. The stop unit 3’ according
to the aforementioned variant is configured in such a way
as to allow connecting the flexible tube 2 to the first portion
24 of the duct 15 as above explained, as well as its sub-
sequent disconnection from it.
[0043] Still preferably, one of the flexible tubes 2 be-
longs to a corresponding reel device 28, which comprises
a central body on which the tube 2 is rolled up and from
which the latter can be unrolled to the length that is need-
ed. The reel device 28 is further provided with a mouth
in communication with the tube 2 and connected to the
mouth 24a of the corresponding first portion 24, similarly
to the previous variant embodiment.
[0044] Clearly, the air-suction systems 1 may comprise
any one of the variants just disclosed, or also more of
them in combination.
[0045] Regardless of the specific embodiment of the
air-suction systems 1, the system comprises a control
unit 20 meant to control the starting and stopping of the
system itself.
[0046] The aforementioned control unit 20 comprises

a microphone 21 associated to the ducts 15 in such a
way as to be capable to detect the sounds propagating
through the ducts 15. The microphone 21 can be ar-
ranged either inside to, or outside of, the ducts 15.
[0047] The aforementioned microphone 21 is associ-
ated to a transducer device 22, configured to react to one
or more predefined and mutually different sound se-
quences detected by the microphone 21 by emitting cor-
responding control signals that can be used to control
the air-suction systems 1, as it will become apparent in
the following. Clearly, the microphone 21 is configured
to detect at least the sounds belonging to the aforemen-
tioned predefined sound sequences.
[0048] It is hereby specified that each predefined
sound sequence may comprise a single isolated sound,
or a sequence of sounds temporally spaced from one
another.
[0049] It is as clear that the transducer device 22 is
configured to emit mutually different control signals in
response to different predefined sound sequences that
it can recognize.
[0050] Since all ducts 15 merge towards the suction
mouth 8a of the air-suction device 8, so that they are in
mutual communication, a single microphone 21 is gen-
erally sufficient to detect the sounds propagating through
any duct 15 of the duct network.
[0051] Preferably, the microphone 21 is arranged
close to the air-suction device 8, bringing the advantage
to limit the electric wiring between the microphone 21,
the transducer device 22, and the air-suction device 8.
To that aim, the microphone 21 may be associated, for
example, to the aforementioned manifold 15c, or to the
duct that connects the manifold 15c with the suction
mouth 8a of the air-suction device 8.
[0052] Nevertheless, it is clear that variant embodi-
ments of the invention may envisage a plurality of micro-
phones 21, arranged in several locations of the duct net-
work. For example, the latter configuration may be ad-
vantageous in particularly complex air-suction systems
1, having many and/or lengthy ducts 15. It is hereby spec-
ified that, in the remaining of the present description, ref-
erence will be made to a single microphone 21, being
clear, though, that what will be disclosed is also applica-
ble in a similar way to control units 20 comprising a plu-
rality of microphones 21.
[0053] As regards the transducer device 22, preferably
it can be configured to react to different sound sequenc-
es. Advantageously, the aforementioned configuration
allows to adapt the transducer device 22 to each partic-
ular air-suction systems 1. As an example, the aforemen-
tioned configuration may concern the frequency range,
the duration, the number of repetition of a given sound
or sequence of sounds, the time interval between two
successive repetitions and/or the time interval within
which the aforementioned repetitions are executed.
[0054] Still preferably, the transducer device 22 is an
electronic device suited to process the signals coming
from the microphone 21. Still preferably, the electronic
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device can be programmed. Still preferably, the electron-
ic device comprises a microprocessor and a memory unit
operatively interconnected.
[0055] According to the invention, the transducer de-
vice 22 is configured to recognize a first predefined sound
generated in correspondence of the mouth 15b of one
of the ducts 15, emitting a corresponding first control sig-
nal as a response. Thus, the aforementioned first prede-
fined sound corresponds to a first one of the aforemen-
tioned predefined sound sequences. Hereinafter, for sim-
plification purpose, reference to the first predefined
sound will be made to indicate also the first predefined
sound sequence.
[0056] The applicant of the present invention has ob-
served that the first sound produced as above disclosed
is well distinguishable from other sounds that may be
generated accidentally in other locations of the ducts 15
and be transmitted along the same. Moreover, since the
aforementioned sound is generated directly at the mouth
15b of the duct 15, it propagates very effectively along
the duct itself, reaching directly the microphone 21.
[0057] Therefore, the aforementioned first predefined
sound is particularly suited to be used for controlling the
air-suction systems 1, in particular for controlling its start
and/or stop, at the same time limiting accidental starts
and/or stops of the system due to sounds of different
nature.
[0058] In particular, the control unit 20 is configured to
start the air-suction device 8 when the transducer device
22 emits the first control signal in response to the recog-
nition of the aforementioned first predefined sound.
[0059] According to a variant embodiment, the first pre-
defined sound sequence comprises other sounds be-
yond the first predefined sound. Clearly, what has been
disclosed for the previous variant is applicable to this
variant as well.
[0060] Preferably, the aforementioned first predefined
sound results from a percussion of the mouth 15b.
[0061] Advantageously, the percussive sound just dis-
closed is a sharp sound, hence it is particularly precise,
repeatable and distinguishable, both for the frequency
and for the duration. In particular, the applicant of the
present invention could observe that such a sound com-
prises frequencies higher than 100 Hz, that can reach up
to 1.000 - 10.000 Hz. Due to the relatively high frequency
of the aforementioned percussion, the latter is particularly
distinguishable from other sounds of lower frequency that
may occur during the normal use of the air-suction sys-
tems 1.
[0062] The aforementioned percussion may be gener-
ated directly by the user, by hitting the mouth 15b with
his hand.
[0063] Nevertheless, preferably, the aforementioned
percussion is made by means of a percussion body 11,
movably constrained to the mouth 15b of each duct 15
in such a way as to being able to be arranged in a contact
position in contact with the mouth 15b, as in Figs. 2 and
3, and a distal position distanced from the mouth 15b,

as in Fig. 4.
[0064] Advantageously, the hitting of the aforemen-
tioned percussion body 11 against the mouth 15b occurs
always through the same movement, thus allowing to
obtain a particularly clear and repeatable percussion.
[0065] Preferably, the percussion body 11 is associat-
ed to the mouth 15b by means of a pivot 11a, that defines
for the percussion body 11 a rotary movement with re-
spect to the mouth 15b.
[0066] Preferably, elastic means 12 are present, for
example a spring 12a, configured to force the movement
of the percussion body 11 towards the aforementioned
contact position. Advantageously, the movement on the
percussion body 11 from the distal position to the contact
position induced by the elastic recall of the aforemen-
tioned elastic means 12 allows to achieve the percussion
in a simple and repeatable way. Thus, it is sufficient that
the user displaces the body 11 from the mouth 15b and
than releases it to obtain its automatic returning to the
contact position.
[0067] Preferably, the percussion body 11 is associat-
ed to the mouth 24a of the first portion 24, for example
to the stop units 3 and 3’.
[0068] According to a variant embodiment non shown
in the drawings, the percussion body 11 is associated to
the mouth 2a of the flexible tube 2.
[0069] Still preferably, the percussion body 11 is con-
figured to close the mouth 15b of the duct 15 at least
temporarily during percussion. The applicant of the
present invention could observe that the sound generat-
ed by such a percussion is particularly crisp and well
distinguishable from other sounds.
[0070] Preferably, the percussion body 11 is a door 25
configured to close the mouth 15b when in contact posi-
tion, as shown in Figs. 2 and 3, and to free it when in
distal position, as shown in Fig. 4.
[0071] Advantageously, the aforementioned door 25
avoids that the suction device 8 sucks air from the mouth
15b when the duct 15 is not used.
[0072] Still advantageously, the presence of the elastic
means 12 facilitates the closing of the door 11 and, more-
over, avoids its accidental opening when the duct 15 is
not used.
[0073] Still preferably, the elastic means 12 are con-
figured in such a way that, for a first portion of the stroke
of the door 25 comprising the aforementioned distal po-
sition, the elastic means 12 force the movement of the
door 25 itself towards the distal position, as shown in Fig.
5. Advantageously, the configuration just disclosed al-
lows to keep the door 25 open during the operation of
constraining the flexible tube 2 to the first portion 24 of
the duct 15, thus facilitating the corresponding operation.
[0074] Still preferably, an annular gasket 13 is inter-
posed between the door 25 and the mouth 15b of the
duct 15, the gasket being configured to prevent air from
passing between the two elements when the door 25 is
in closed position. Advantageously, the aforementioned
gasket 13 avoids dispersions when the air-suction device
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8 is active but the door 25 is closed, as it might happen
when the door corresponding to a different duct 15 of the
system 1 is open.
[0075] Clearly, the aforementioned gasket 13 can be
equally associated to the door 25 or to the mouth 15b.
[0076] According to a variant embodiment of the inven-
tion, the first predefined sound can correspond to a per-
cussion of the mouth 15b with a body suited to close the
mouth 15b. Such a percussion may also be done man-
ually by the operator, which may hit the mouth 15b with
the palm of his hand so as to close it. As anticipated, the
mouth 15b can coincide, alternatively, with the mouth 2a
of the flexible tube 2 or with the mouth 24a of the first
portion 24 of the duct 15, depending on the flexible tube
2 being constrained to the first portion 24 or not.
[0077] According to a further variant embodiment, the
first predefined sound may correspond to a particular
sound emitted by the user with his voice close to the
mouth 15b of the duct 15.
[0078] It is understood that the control unit 20 may be
configured to react to the first predefined sound obtained
through any one of the above mentioned ways, for ex-
ample through the percussion of any one of the afore-
mentioned mouths 2a or 24a and/or with the voice of the
user.
[0079] Preferably, the control unit 20 also comprises
one or more sensors configured to detect corresponding
parameters representing the operating state of the air-
suction system 1. The value of each parameter varies as
the operative state varies between a first operating con-
dition, in which the mouth 15b of at least one of the ducts
15 is open, and a second operating condition, in which
the mouths 15b of all corresponding ducts 15 are closed,
for example due to the closing of the doors 25 above
disclosed.
[0080] In particular, the transducer device 22 is con-
figured to recognize the second operating condition
based on the signals of the aforementioned sensors.
[0081] Preferably, the control unit 20 is configured to
stop the air-suction device 8 when the transducer device
22 detects the aforementioned second operating condi-
tion.
[0082] Advantageously, thanks to the configuration of
the control unit 20 just disclosed, the stop of the air-suc-
tion device 8 occurs automatically, with no need for an
intervention by the user.
[0083] Preferably, the control unit 20 is configured to
stop the air-suction device 8 if the second operating con-
dition lasts for a predefined time interval. Advantageous-
ly, this prevents accidental stops of the air-suction device
8 due to the event that the above operating parameters
of the system 1 take values that correspond to the second
operating condition only temporarily. Such an event may
happen, for example, when only one of the ducts 15 of
the system 1 is used and it is accidentally closed for a
limited time.
[0084] Preferably, the above parameters that repre-
sent the operating condition comprise the pressure in the

duct network. In fact, when the system 1 is in operation,
the aforementioned network is in depression due to the
suction effect generated by the air-suction device 8.
Therefore, the increase of the aforementioned depres-
sion and the consequent reduction of the absolute pres-
sure in the network below a threshold, induced e.g. by
the closing of all doors 25, may indicate the occurrence
of the second operating condition. The detection of the
aforementioned pressure may occur for example by
means of one or more pressure sensors in communica-
tion with one or more components of the network.
[0085] Preferably, only one of the aforementioned
pressure sensors is present, arranged in communication
with the manifold 15c, with the advantage of limiting the
wiring. Nevertheless, in variant embodiments of the in-
vention, the aforementioned pressure sensor may be ar-
ranged in any location of the system 1, as long as it is in
communication with the network. Further variant embod-
iments of the invention may envisage a plurality of the
aforementioned pressure sensors, that are in communi-
cation, for example, with corresponding ducts 15.
[0086] The aforementioned parameters may further
comprise the overall air flow conveyed through the ducts
15 by the action of the air-suction device 8. In fact, the
said air flow is substantially proportional to the number
of ducts 15 that are open and in use. On the contrary,
when all ducts 15 are closed, the aforementioned air flow
goes to zero, except for possible leaks through the seal-
ing members. In this case, the second operating condi-
tion is represented by a reduction of the aforementioned
parameter below a threshold which is lower than the val-
ue corresponding to the air flow occurring when a single
duct 15 is open.
[0087] The overall air flow can be measured, for ex-
ample, by means of one or more flow sensors, arranged
in a similar way as that disclosed for the pressure sen-
sors. The aforementioned sensors may be arranged in
any location of the system 1 but, preferably, they are
arranged downstream of the filter 19 or of the suction
device 8, with the advantage of not being in contact with
the sucked material that is blocked by the filter 19.
[0088] The overall air flow may as well be estimated
by detecting the noise generated by the same air flow in
the system 1. In fact, it is clear that the aforementioned
noise increases as the overall air flow increases. In this
case, the sensor may coincide with the microphone 21
used for detecting the predefined sound sequences, with
the advantage of limiting the complexity of the control
unit 20.
[0089] According to a variant embodiment of the inven-
tion, the parameters may further comprise the noise of
the electric motor 23 that operates the air-suction device
8, that is correlated as well with the operating state of the
system 1.
[0090] The aforementioned parameters may further
comprise the speed (rpm) of the air-suction device 8. This
latter parameter may be used when the air-suction device
8 is controlled by an inverter 27 configured to supply the
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electric motor 23 of the air-suction device 8 with a variable
power frequency. More specifically, the variation of the
power frequency corresponds to a variation on the rpm
of the electric motor 23, in order to keep the value of the
pressure inside the ducts 15 within a preset interval. In
other words, when the air flow through the ducts 15 de-
creases as a result of the closing of one or more of them,
the absolute pressure in the ducts 15 tends to reduce,
and the inverter 27 reduces the rpm of the electric motor
23, hence of the impeller 26. This allows to identify the
second operating condition of the system 1 when the
aforementioned rpm reduces below a predefined mini-
mum value.
[0091] The aforementioned rpm may be indirectly de-
termined, by detecting the power frequency supplied by
the inverter 27 to the motor 23, that in turn can be detected
through an electric or electronic device. Preferably, the
aforementioned device comprises a specific output from
the inverter 27 where a signal representing the afore-
mentioned power frequency is made available.
[0092] As an alternative, the rpm may be measured
directly at the shaft through a mechanical, optical or mag-
netic device of known kind.
[0093] It is clear that the control unit 20 may be con-
figured to detect one or more of the aforementioned pa-
rameters, and to determine the occurrence of the second
operating condition based on a combined analysis of the
parameter values.
[0094] According to a variant embodiment of the inven-
tion, the control unit 20 may be configured to stop the air-
suction device 8 when the microphone 21 detects a sec-
ond predefined sound sequence that, for example, may
comprise the repetition of a predefined number of per-
cussions of the mouth 15b of one of the ducts 15, pref-
erably occurring within a preset time interval, or with a
frequency of repetition comprised within a predefined
range of values.
[0095] In this latter variant embodiment, the stop of the
air-suction device 8 may be subjected to the occurrence
of the second operating condition for the system 1.
[0096] The variant embodiment just disclosed brings
the advantage to avoid accidental stops of the system 1.
In fact, for stopping the system the occurrence of the
second operating condition is not enough, being it also
required a deliberate intervention of the user, which must
execute the aforementioned repetition of percussions on
the mouth 15b. Clearly, it is still possible that the control
unit 20 be configured in such a way as to stop the system
1 when the second operating condition lasts for a prede-
fined time interval, in order to avoid that, due to inattention
by the user, the system 1 remains active even though it
is not used.
[0097] It is understood that the control unit 20 disclosed
so far brings the further advantage of being easily appli-
cable to a pre-existing air-suction systems 1, since it does
not require substantial changes to the system itself.
[0098] Operatively, the air-suction systems 1 provided
with the aforementioned control unit 20 may be activated

as follows.
[0099] The following description concerns a system 1
provided with a plurality of ducts 15, each one of which
corresponds to a flexible tube 2 that is arranged in a cor-
responding compartment 9 of a building and that can be
connected to a corresponding stop unit 3, 3’, or rolled up
on a hose reel device 28. However, it is clear that the
same considerations are valid as well, with the due and
obvious changes, for a system provided with a single
duct 15.
[0100] In a first rest configuration of the system 1, the
air-suction device 8 is inactivated.
[0101] When it is needed to suck dust or other materials
from one of the compartments 9, the user hits the mouth
15b of the corresponding duct 15.
[0102] For example, if the mouth 15b is provided with
a door 25 of the kind above disclosed, the user can open
the door 25 and then release it immediately afterwards,
to let it hitting against the mouth 15b under the action of
the corresponding elastic means 12.
[0103] The control unit 20 may be configured to detect
the aforementioned percussion and, in response, to start
the air-suction device 8.
[0104] Meanwhile, the user may constrain the flexible
tube 2 to the duct 15, either connecting to it an outer
flexible tube 2, or extracting the tube 2 from the first por-
tion 24 if the system 1 is of that kind. Before this operation,
the user will have opened the door 25 in such a way that
it is kept opened by the elastic means 12, thanks to their
particular configuration as previously disclosed.
[0105] At the end of use, the user may close the mouth
15b, for example by means of the corresponding door
25, after having released the flexible tube 2 from the first
portion 24. At this point, the control unit 20 can detect
the occurrence of the second operating condition and,
after a given time, control the stop of the air-suction de-
vice 8.
[0106] As an alternative, the control unit 20 can wait
for the repetition of the percussions on the mouth 15b
before controlling the aforementioned stop.
[0107] The present invention also comprises a method
for controlling an air-suction systems 1, comprising one
or more of the operations previously disclosed. In partic-
ular, the aforementioned method comprises starting
and/or stopping the air-suction device 8 as a conse-
quence of the generation of the aforementioned prede-
fined sound sequences and of its recognition by means
of the transducer device 22. In particular, the predefined
sound sequences comprise corresponding sounds that
are generated in correspondence of the mouth 15b of
one of the ducts 15. The aforementioned sounds are gen-
erated in any one of the ways that were previously dis-
closed.
[0108] From the above, it is understood that the control
unit disclosed so far, the control method executed by the
control unit and the air-suction systems comprising the
control unit achieve the preset aims.
[0109] The invention is susceptible of changes and var-
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iants all comprised in the inventive concept expressed in
the attached claims. In particular, the elements of the
invention might be replaced by other technically equiva-
lent elements.
[0110] Moreover, the materials might be chosen ac-
cording to the needs, yet without departing from the
scope of the invention.
[0111] Moreover, one or more elements of a specific
embodiment of the invention, technically compatible with
another specific embodiment of the invention, might be
introduced in the latter in addition to, or in replacement
of, elements of the latter.
[0112] Where technical features specified in the claims
are followed by reference signs, those reference signs
are included for the sole purpose of improving the under-
standing of the invention, hence they do not imply any
limitation to the scope of protection claimed.

Claims

1. Control unit (20) for an air-suction system (1) of the
type comprising an air-suction device (8) and a net-
work comprising one or more ducts (15), each duct
(15) being provided with a first end (15a) connected
to said air-suction device (8), and a mouth (15b) at
the opposite end communicating with a correspond-
ing compartment (9) of a building, said control unit
(20) comprising:

- a microphone (21) that can be associated with
said network in such a way as to detect a sound
propagating through said ducts (15);
- a transducer device (22) configured to recog-
nize one or more predefined sound sequences
detected by said microphone (21) and to emit
corresponding control signals in response there-
of;

characterized in that a first one of said predefined
sound sequences comprises a first sound generated
in correspondence of said mouth (15b) of one of said
ducts (15), said transducer device (22) being config-
ured to emit a first one of said control signals in re-
sponse to the recognition of said first predefined
sound sequence.

2. Control unit (20) according to claim 1, characterized
in that said first sound is a sound resulting from a
percussion of said mouth (15b) of one of said ducts
(15).

3. Control unit (20) according to claim 2, characterized
in that said percussion occurs through a body suited
to plug said mouth (15b) at least during said percus-
sion.

4. Control unit (20) according to any claims from 1 to

3, characterized in that it comprises one or more
sensors (18) configured to detect corresponding pa-
rameters indicative of the operating state of said air-
suction system (1), and whose values change as
said operating state changes between a first oper-
ating condition, in which the mouth (15b) of at least
one of said ducts (15) is open, and a second oper-
ating condition, in which all mouths (15b) of said
ducts (15) are closed, said transducer device (22)
being configured to recognize said second operating
condition based on the signals from said sensors
(18).

5. Control unit (20) according to claim 4, characterized
in that said parameters comprise the pressure in
said network.

6. Control unit (20) according to any claims 4 or 5, char-
acterized in that said parameters comprise the total
air flow rate conveyed from said ducts (15).

7. Control unit (20) according to any claims from 4 to
6, characterized in that said parameters comprise
the rotational speed of said air-suction device (8).

8. Control unit (20) according to any claims from 4 to
7, characterized in that said parameters comprise
the noise caused by the air flow rate in said ducts
(15).

9. Air-suction system (1), comprising:

- an air-suction device (8);
- a network comprising one or more ducts (15),
each duct (15) being provided with a first end
(15a) connected to said air-suction device (8),
and a mouth (15b) at the opposite end commu-
nicating with a corresponding compartment (9)
of a building;
- a control unit (20) according to any preceding
claim, said microphone (21) being associated
with said network in such a way as to detect a
sound propagating through said ducts (15);

characterized in that said control unit (20) is con-
figured to start said air-suction device (8) in response
to said first control signal emitted by said transducer
device (22).

10. Air-suction system (1) according to claim 9, charac-
terized in that it comprises a percussion body (11)
movably constrained to said mouth (15b) of at least
one of said ducts (15) in such a way that said per-
cussion body (11) can be moved between a distal
position distanced from said mouth (15b) and a con-
tact position in contact with said mouth (15b), said
percussion of said mouth (15b) being generated by
said percussion body (11) hitting said mouth (15b)
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as a consequence of the movement of said percus-
sion body (11) from said distal position to said contact
position.

11. Air-suction system (1) according to any claims 9 or
10, characterized in that it comprises elastic means
(12) to force the movement of said percussion body
(11) towards said contact position.

12. Air-suction system (1) according to any claims from
9 to 11, characterized in that said percussion body
(11) is a door (25) configured to close said mouth
(15b) when in said contact position and to leave said
mouth (15b) open when in said distal position

13. Air-suction system (1) according to any claim from
9 to 12, characterized in that said control unit (20)
is according to any claims from 4 to 8 and is config-
ured to stop said air-suction device (8) when said
transducer device (22) detects said second operat-
ing condition.

14. Air-suction system (1) according to claim 13, char-
acterized in that said air-suction device (8) com-
prises an impeller (26) operated by an electric motor
(23), and an inverter (27) to power said electric motor
(23) with a variable input frequency for consequently
changing the rotational speed of said electric motor
(23) in such a way as to maintain the value of the
pressure in said network within a predefined interval,
said control unit (20) being according to claim 4, said
parameters comprising said input frequency.

15. Method for controlling an air-suction system (1) of
the type comprising an air-suction device (8) and a
network comprising one or more ducts (15), each of
said ducts (15) being provided with a first end (15a)
connected to said air-suction device (8), and a mouth
(15b) at the opposite end communicating with a cor-
responding compartment (9) of a building, said meth-
od of control comprising the following operations:

- detecting sounds propagating through said
ducts (15);
- in response to the recognizing of one or more
predefined sound sequences in said sounds,
emitting corresponding control signals;
- controlling said air-suction device (8) based on
said control signals;

characterized in that a first one of said predefined
sound sequences comprises a first sound generated
in correspondence of said mouth (15b) of one of said
ducts (15), said operation of emitting said control sig-
nals comprising emitting a first one of said control
signals in response to the recognition of said first
predefined sound sequence, said operation of con-
trolling said air-suction device (8) comprising the op-

eration of starting said air-suction device (8) in re-
sponse to the emission of said first control signal.
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