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(54) INDUSTRIAL VACUUM CLEANER FOR LIQUID SUBSTANCES WITH DETECTION DEVICE OF 
THE LEVEL OF FILLING OF ITS TANK

(57) Industrial vacuum cleaner (1) for liquid sub-
stances with detection device (2) of the level of filling of
its collection tank.

Said vacuum cleaner provided with a vacuum turbine
(3) comprises:
- a collection tank (4) of the vacuumed liquid products (L);
- an electrical control unit (5) for controlling the various
functions;
- a detection device (2) of the level of liquid reached in
said tank (4), comprising a housing (6) obtained in said
tank (4), a float (7) and a micro switch (8), wherein said
float (7), rising as a result of the increase in the level of
liquid (L), cooperates with said micro switch (8) to change
its status and generate a control signal, manageable by
said electrical control unit (5), to stop said vacuum turbine
(3) upon reaching a predefined maximum level of filling;
- transmission means of said control signal from said de-
tection device (2) to said electrical control unit (5).

Said detection device (2) comprises a circuit board
comprising an emitter (9) of an electromagnetic wave
control signal, said control signal being generated as a
result of the change in status of said micro switch (8).
Said electrical control unit (5) comprises a receiver (10)
adapted to receive said electromagnetic wave control
signal, and said transmission means of said control signal
are of wireless type.
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Description

[0001] The invention relates to the industrial vacuum
cleaner sector. In particular, the invention concerns an
industrial vacuum cleaner, for liquid substances, with de-
tection device of the level of filling of its collection tank.
[0002] Industrial vacuum cleaners, in mobile or fixed
version, are machines able to vacuum material, either
powders or liquids, in large quantities. They are machines
designed to operate for long periods of time in extreme
conditions and with the possibility of rapidly discharging
the vacuumed material.
[0003] Conventional vacuum cleaners for liquids es-
sentially comprise at least one vacuum turbine, contain-
ment means of the liquid substances vacuumed (gener-
ally a cylindrical tank to which a vacuum brush is con-
nected with a flexible hose) and an electrical control unit
of the various functions generally positioned on the lid of
the tank, which also acts as supporting base for the vac-
uum turbine.
[0004] The turbine draws in air, creating a vacuum
pressure in the collection tank: the vacuumed air draws
with it the liquids, which fill said tank.
[0005] It is important to be able to know how full the
liquid collection tank is, both for the purpose of checking
normal operation of the vacuum cleaner, and for safety
purposes, to prevent the vacuumed liquids in excess from
escaping from the collection tank and reaching the tur-
bine and the electrical components, causing inevitable
damages.
[0006] Detection devices of the level reached by liquids
in the collection tank of vacuum cleaners are known.
[0007] A prior art detection device of the level reached
by liquids in the tank comprises:

- a housing obtained in said tank, for example project-
ing from the cylindrical wall;

- a float, provided inside said housing, and movable
vertically as a result of the hydrostatic thrust exerted
on it by the liquid increasing in the tank;

- a micro switch, also provided in said housing, gen-
erally of reed type, on the cylindrical body of which
said float is movable, adapted to cooperate with said
float, which comprises a magnet adapted to cause
the change of status of said micro switch;

- a wired connection that joins said micro switch to the
electrical control unit of the various functions of the
vacuum cleaner.

[0008] When the liquid in the tank has reached a pre-
defined maximum safety level, the float is raised by the
same liquid, so as to operate said micro switch, causing
closing of the electrical circuit connected to said electrical
control unit.
[0009] When the status of the micro switch changes,
the electrical control unit stops the turbine of the vacuum
cleaner to prevent further liquids from being introduced
into the tank.

[0010] The change of state signal is transmitted from
the micro switch to the electrical control unit by means
of said wired connection that joins the housing positioned
in the tank to the control unit associated with the lid.
[0011] Unfortunately, a wired connection can be sub-
ject to undesirable malfunctions. A wired connection,
without protection, can in fact be accidentally tampered
with, for example with detachment, even partial, of the
cable, without faults and problems being indicated.
Therefore, there is the risk of the device failing to correctly
detect that the maximum filling level has been reached,
and of excess liquids being vacuumed, with the draw-
backs described above.
[0012] The operator, in vacuum cleaners of small size,
after having disconnected the cable from the control unit
to remove the lid and empty the tank, may reconnect the
cable incorrectly, or even forget to connect it, making the
maximum level indicator device useless.
[0013] Even more disadvantageously, the vacuumed
liquid inside the collection tank often reaches conditions
of turbulent motion, thereby creating vortices, The waves
created by the liquid in its swirling movement can acci-
dentally raise and lower the float several times, causing
a succession of changes of status of the micro switch,
even before the maximum filling level is reached in the
tank. Continuous contacts and releases of the micro
switch cause continuous pulses to generate a control sig-
nal to stop the turbine. In this way, the device is activated
and deactivated continuously, without carrying out its cor-
rect function, causing the operator to disconnect the sig-
nal cable to deactivate the device.
[0014] The object of the invention is to eliminate these
problems, producing an industrial vacuum cleaner with
detection device of the level of filling with improved tech-
nical and functional performances with respect to prior
art devices, with particular attention to management of
consumptions.
[0015] The aim is achieved with an industrial vacuum
cleaner for liquid substances with detection device of the
level of filling of its collection tank, wherein said vacuum
cleaner comprises:

- at least one vacuum turbine;
- a collection tank of the vacuumed liquid products;
- an electrical control unit for controlling the various

functions;
- a detection device of the level of liquid reached in

said tank, comprising a housing obtained in said
tank, a float, provided inside said housing, and a mi-
cro switch, wherein said float, rising as a result of
the increase in the level of liquid, cooperates with
said micro switch to change its status and generate
a control signal, manageable by said electrical con-
trol unit, to stop said at least one vacuum turbine
upon reaching a predefined maximum level of filling;

- transmission means of said control signal from said
detection device to said electrical control unit,
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characterized in that:

- said detection device comprises a circuit board com-
prising an emitter of an electromagnetic wave control
signal, said control signal being generated as a result
of the change in status of said micro switch;

- said electrical control unit comprises a receiver
adapted to receive said electromagnetic wave con-
trol signal,

wherein said transmission means of said control signal
are of wireless type.
[0016] In a preferred variant of the invention, said wire-
less technology is of radio wave type.
[0017] According to a first aspect of the invention, said
emitter comprises battery power supply means, and said
receiver comprises connection means to an electrical
power supply network with interposition of a transformer.
[0018] Advantageously, said emitter comprises means
for setting the duration of said control signal generated.
[0019] In a particularly preferred variant of the inven-
tion, said electrical control unit comprises resettable
blocking means of said at least one turbine, activated by
the first pulse generated by said control signal.
[0020] Moreover, said resettable blocking means com-
prise a selector switch of manually controlled type.
[0021] In particular, said resettable blocking means
comprise a lever adapted to operate said selector switch
from the outside of the lid of the vacuum cleaner where
said electrical control unit is housed.
[0022] According to a further aspect of the invention,
said resettable blocking means comprise visual signal-
ling means of the blocked condition of said at least one
turbine.
[0023] The advantages deriving from the construction-
al aspects indicated above consist in the reliability and
safety of the detection device of the level reached by the
liquids inside a collection tank of an industrial vacuum
cleaner.
[0024] The use of wireless technology ensures optimal
performance without the risk of malfunction: in fact, no
cable is exposed outside the vacuum cleaner. Wireless
technology, in particular electromagnetic waves, always
ensures transmission of the control signal from the emit-
ter to the receiver.
[0025] The circuit board comprises setting means that
allow setting of the maximum emission time of the control
signal, with significant savings in terms of energy absorp-
tion and consequent increased duration of the power sup-
ply battery of the emitter.
[0026] In addition to the economic saving, machine
downtimes for maintenance and to replace used parts
are avoided.
[0027] The resettable blocking means of said turbine
inhibit the operation of the turbine at the first pulse gen-
erated by the micro switch: the control unit manages the
control signal only once, preventing the device from con-
tinuing to activate and deactivate due to repeated oscil-

lations of the float, at the mercy of the waves generated
by swirling of the flow of vacuumed liquid.
[0028] Moreover, even if the tank were to remain full,
due to failure to empty it, the duration of the control signal
limited by the timer would prevent the battery from be-
coming rapidly depleted.
[0029] The visual signalling means of the blocked con-
dition of the turbine facilitate the work of the operator,
immediately referred to the operations to reset the de-
vice.
[0030] These and other advantages of the invention
will be more apparent below from the description of a
preferred embodiment, provided by way of non-limiting
example, and with the aid of the figures, wherein:

Fig. 1 represents, in a front plan view, an industrial
vacuum cleaner for liquid substances with detection
device of the level of filling according to the invention;
Figs. 2 and 3 represent, in a vertical section along
two planes orthogonal to each other, the device ac-
cording to the invention, in a first operating configu-
ration of the vacuum cleaner with which it is associ-
ated;
Fig. 4 represents, in a vertical section, the device of
Fig. 2 in a second operating configuration of the vac-
uum cleaner with which it is associated;
Fig. 5 represents, in an exploded axonometric view,
a particular component of the invention.

[0031] With reference to Fig. 1, there is illustrated an
industrial vacuum cleaner 1 for liquids comprising:

- a vacuum turbine 3;
- a cylindrical collection tank 4 of the vacuumed liquids

L, provided with a coupling 14 for a vacuum tube (not
illustrated), with a lid 15 also acting as supporting
base for said vacuum turbine 3, with wheels 16 and
with a handle 17;

- an electrical control unit 5 of the various functions
positioned on said the lid 15 of said tank 4.

[0032] Said vacuum cleaner 1 comprises a detection
device 2 of the level of liquid L reached in said tank 4.
[0033] With particular reference to Figs. 2-5, said de-
vice 2 comprises:

- a housing 6 obtained in said tank 4 and projecting
from its lateral wall;

- a float 7 adapted to generate a magnetic field, free
to move vertically inside said housing 6;

- a micro switch 8, of reed technology type, on which
said float 7 slides;

- transmission means of a control signal from said de-
tection device 2 to said electrical control unit 5.

[0034] Said transmission means comprise an emitter
9 and a receiver 10 in communication with each other.
[0035] Said emitter 9 is associated with a circuit board,
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in turn associated with said micro switch 8, and is pro-
vided with battery power supply means 11.
[0036] Said receiver 10 is associated with said electri-
cal control unit 5 and comprises connection means to an
electrical power supply network. A transformer (for ex-
ample 230v-12v is interposed between said receiver 10
and said electrical power supply network.
[0037] Said emitter 9 and said receiver 10 communi-
cate with systems based on wireless technology, without
cables and physical connections.
[0038] In the variant of embodiment illustrated said
wireless technology is of electromagnetic wave type, in
particular radio wave type.
[0039] With reference to operation of the invention,
said float 7, as a result of the vacuumed liquid L reaching
the maximum level MAX of filling of the tank 4, is thrust
upward in said housing 6, until its magnetic field interacts
with said micro switch 8 (Fig. 4).
[0040] Cooperation of the magnetic field generated by
the float 7 and the micro switch 8 generates a change of
state of said micro switch 8.
[0041] Said change of state is managed by said circuit
board to generate a control signal that said emitter 9 will
send via radio waves to said receiver 10 so that it is then
managed by the electrical control unit 5 on which the
same receiver is provided.
[0042] Said control signal is thus adapted to cause said
vacuum turbine 3 to stop upon reaching a predefined
maximum level MAX of filling of the tank 4 of the liquids.
[0043] Said emitter 9 comprises setting means (not il-
lustrated) of the duration of said control signal generated.
[0044] An optimal, but purely indicative, duration time
of the control signal is of a few seconds, for example 5
seconds.
[0045] Said electrical control unit 5 comprises revers-
ible resettable blocking means (not illustrated) of said at
least one vacuum turbine 3, activated by the first pulse
generated by said control signal received by said receiver
10.
[0046] Said blocking means comprise visual signalling
means 13 of the blocked condition of said at least one
turbine 3.
[0047] Said electrical control unit 5 comprises resetting
means of said blocking means that can be operated from
the outside of said control unit, adapted to reactivate said
at least one turbine 3, once the vacuumed liquids L have
been emptied from the tank 4.
[0048] Said resetting means comprise a selector
switch 12 of manually controlled type. In the variant illus-
trated (Fig. 1), to reset the blocking means of the turbine
it is necessary to position the selector switch 12 to OFF,
corresponding to the vacuum cleaner 1 being switched
off, and then to move it to ON and/or modulate it to the
various vacuum speeds of the turbine 3.
[0049] In possible variants of the invention, not illus-
trated, said resetting means comprise a lever adapted to
operate said selector switch. In this case, the movement
of said lever is also associated with reversal of the vac-

uum flow of the turbine, which no longer flows into the
liquid containment means, but in the opposite direction,
with the aim of discharging the liquid and emptying of the
tank.

Claims

1. Industrial vacuum cleaner (1) for liquid substances
with detection device (2) of the level of filling of its
collection tank, wherein said vacuum cleaner (1)
comprises:

- at least one vacuum turbine (3);
- a collection tank (4) of the vacuumed liquid
products (L);
- an electrical control unit (5) for controlling the
various functions;
- a detection device (2) of the level of liquid
reached in said tank (4), comprising a housing
(6) obtained in said tank (4), a float (7), provided
inside said housing (6), and a micro switch (8),
wherein said float (7), rising as a result of the
increase in the level of liquid (L), cooperates with
said micro switch (8) to change its status and
generate a control signal, manageable by said
electrical control unit (5), to stop said at least
one vacuum turbine (3) upon reaching a prede-
fined maximum level of filling;
- transmission means of said control signal from
said detection device (2) to said electrical control
unit (5),

characterized in that:

- said detection device (2) comprises a circuit
board comprising an emitter (9) of an electro-
magnetic wave control signal, said control signal
being generated as a result of the change in sta-
tus of said micro switch (8);
- said electrical control unit (5) comprises a re-
ceiver (10) adapted to receive said electromag-
netic wave control signal,

wherein said transmission means of said control sig-
nal are of wireless type.

2. Industrial vacuum cleaner (1) with detection device
(2) of the level of filling according to claim 1, char-
acterized in that said wireless technology is of radio
wave type.

3. Industrial vacuum cleaner (1) with detection device
(2) of the level of filling according to claim 1, char-
acterized in that said emitter (9) comprises battery
power supply means (11), and said receiver (10)
comprises connection means to an electrical power
supply network with interposition of a transformer.
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4. Industrial vacuum cleaner (1) with detection device
(2) of the level of filling according to claim 1, char-
acterized in that said emitter (9) comprises means
for setting the duration of said control signal gener-
ated.

5. Industrial vacuum cleaner (1) with detection device
(2) of the level of filling according to claim 1, char-
acterized in that said electrical control unit (5) com-
prises resettable blocking means of said at least one
turbine (3), activated by the first pulse generated by
said control signal.

6. Industrial vacuum cleaner (1) with detection device
(2) of the level of filling according to claim 5, char-
acterized in that said resettable blocking means
comprise a selector switch (12) of manually control-
led type.

7. Industrial vacuum cleaner (1) with detection device
(2) of the level of filling according to claim 5, char-
acterized in that said resettable blocking means
comprise a lever adapted to operate said selector
switch (12) from the outside of the lid (15) of the
vacuum cleaner (1) where said electrical control unit
(5) is housed.

8. Industrial vacuum cleaner (1) with detection device
(2) of the level of filling according to claim 5, char-
acterized in that said resettable blocking means
comprise visual signalling means (13) of the blocked
condition of said at least one turbine (3).
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