
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

09
5 

75
3

A
1

��&��
���������
(11) EP 2 095 753 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
02.09.2009 Bulletin 2009/36

(21) Application number: 09153729.0

(22) Date of filing: 26.02.2009

(51) Int Cl.:
A47L 9/18 (2006.01) A47L 9/10 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK TR
Designated Extension States: 
AL BA RS

(30) Priority: 29.02.2008 IT UD20080043

(71) Applicant: Unitekno SpA
06034 Foligno (PG) (IT)

(72) Inventor: Bartolini, Villelmo
06034 Foligno (PG) (IT)

(74) Representative: Petraz, Gilberto Luigi et al
GLP S.r.l. 
Piazzale Cavedalis 6/2
33100 Udine (IT)

(54) Pre-filter device for a cleaning apparatus, suction device comprising said filter device and 
relative pre-filtering method

(57) Pre-filter device for air and dust for a cleaning
apparatus, able to be positioned at the entrance to a filter
unit (12) of a suction device for air and dust. The pre-
filter device comprises a shaped hollow body having a
first portion (11) for the entrance of a stream of air and
dust, a second treatment portion (13), disposed down-
stream of the first portion (11) and a third portion (15)
disposed downstream of the second portion (13), through
which the stream of air and dust exits. The second portion

(13) is provided with introduction means (17) to introduce
a jet (20) of gas or steam suitable to hit the stream of air
and dust. The second portion (13), at least in correspond-
ence with the introduction means (17, 19), has a passage
section bigger than the passage section of the first portion
(11), so as to determine, during normal use, a slowing
down of the speed of the stream of air and dust and so
as to increase the contact time between the jet (20) and
the stream of air and dust.
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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a pre-filter de-
vice and the relative method, usable for example in a
filter unit of a vacuum cleaner or machine for sucking up
liquids that uses a liquid bath to filter the dust.
[0002] The present invention also concerns the suction
device comprising said filter device.

BACKGROUND OF THE INVENTION

[0003] It is known that traditional vacuum cleaners,
with a sack or other means to collect the dust, allow a
considerable quantity of dust to exit from the collection
means; the dust must be filtered by other filter means,
usually high-efficiency filters of the HEPA type, located
downstream of the collection means.
[0004] Such known vacuum cleaners have the follow-
ing disadvantages:

- with time there is a reduction in the suction capacity;
- the speed at which the air exits does not allow opti-

mum efficiency of HEPA filters;
- the filters need frequent maintenance if they are to

be efficient.

[0005] Many of these disadvantages of such known
vacuum cleaners have been solved with liquid bath filters,
typically based on processes to pulverize the water.
[0006] Vacuum cleaners that use the liquid bath filter
have the advantage that they capture a greater quantity
of dust in the collection means and do not lose their suc-
tion capacity over time.
[0007] However, even vacuum cleaners with liquid
bath filters have a limited capacity for capturing the dust,
especially fine dust, belonging to inhalable and breatha-
ble fractions.
[0008] This limitation is due to the fact that dust is hy-
dro-repellent, and therefore does not bind easily with the
water particles that are found in suspension in the filter
means, and also due to the fact that when considerable
quantities of dust are introduced into a vacuum cleaner
in a very short period of time, the filter means tend to lose
efficiency.
[0009] In practice, due to the size and speed of the
particles and the chemical incompatibility between par-
ticles of dust and filter liquid, the filter means are not fully
effective, or are not so in particular situations.
[0010] For this reason, also vacuum cleaners with a
liquid bath filter are generally provided with another filter
at exit (usually of the HEPA type), to allow to abate the
fine dust, which otherwise would be re-introduced into
the air.
[0011] However, despite the theoretical high efficiency
of such filters, the air actually introduced into the envi-
ronment can contain moderate quantities of fine dust, for

the reasons set out above concerning the limits of usa-
bility of these filters.
[0012] The filter capacity is reduced by the high outlet
speed of the air and the lack of maintenance to which
the filters are subjected.
[0013] A suction device is known from the European
patent application EP-A-1.074.213, having a filter unit
with a water filter and a pre-treatment region for the air
entering, by means of steam.
[0014] However, the known device has the following
disadvantages:

- only one point is provided for the introduction of the
nebulized steam into a tubular chamber having a
constant circular section. The speed of the air in said
introduction point is such that the nebulized steam
tends to be disposed in the upper part of the tubular
chamber and therefore a large part of the dust is not
hit by the jet, with a consequent poor pre-filtering
effect;

- the device is installed near the recovery tank and
therefore the steam introduced has no way of con-
densing and is expelled by the vacuum cleaner;

- the device requires a complex circuit and is difficult
to access for cleaning;

- the device is inserted into the vacuum cleaner and
cannot be removed therefrom nor applied to appa-
ratuses that do not have one;

- the device requires activation by the user, or is al-
ways active. In this latter case it would be used even
when it is not necessary (steam cleaning), thus re-
ducing the cleaning performance of the steam.

[0015] One purpose of the present invention is to
achieve a pre-filter device for a cleaning apparatus and
a relative method that allows to filter with a high capacity
of capturing the dust and hence a high filter efficiency of
the dust, even the fine dust, considerably reducing if not
eliminating the quantity of fine dust that is introduced into
the environment after suction and filtering in the liquid
bath.
[0016] Another purpose of the present invention is that
the use of the pre-filter device allows to use liquid bath
filters easily, so as to keep constant over time the suction
capacity of the vacuum cleaner.
[0017] Another purpose of the present invention is to
achieve a pre-filter device that will considerably reduce,
if not eliminate, the need for maintenance interventions.
[0018] Another purpose of the present invention is to
achieve a pre-filter device and a suction device compris-
ing said pre-filter device, which has a simple circuit and
is easily accessible and that can be removed and in-
stalled on vacuum cleaners that do not have one.
[0019] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.
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SUMMARY OF THE INVENTION

[0020] The present invention is set forth and charac-
terized in the independent claims, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.
[0021] In accordance with the above purposes, a pre-
filter device for air and dust according to the present in-
vention is able to be positioned at the entrance of a filter
unit of a suction device for air and dust.
[0022] According to a characteristic feature of the
present invention, the pre-filter device for a cleaning ap-
paratus is formed by a shaped hollow body having a first
portion for the entrance of a stream of air and dust, a
second portion, disposed downstream of the first portion
and a third portion disposed downstream of the second
portion, through which the air and dust exit.
[0023] The second portion is provided with introduction
means to introduce a jet of gas or steam able to hit the
stream of air and dust. Said second portion, at least in
correspondence with the introduction means, has a wider
passage section with respect to the passage section of
the first portion, thus determining, under normal use, a
slowing down of the stream of air and dust and increasing
the contact time between the jet of gas or steam and the
stream of air and dust.
[0024] This renders the treatment action more effi-
cient, in particular the humidification, of the jet of steam
or gas on the dust. In particular the fine dust and even
the water-repellent dust is effectively captured. The slow-
ing down of the stream of air is convenient even in cases
where there is a considerable quantity of air taken in,
which normally are not filtered well by the subsequent
liquid bath filter.
[0025] The present invention therefore allows to filter
with a high level of efficiency in capturing the dust, even
the fine dust, considerably reducing, if not eliminating,
the amount of fine dust which is released into the envi-
ronment after suction and filtering in the liquid bath.
[0026] According to one embodiment of the present
invention, the second portion is of a flattened shape, sub-
stantially U-shaped, with an area having a wider passage
section than the passage section of the first portion.
[0027] Advantageously, the second portion is smaller
transversally to the direction of advance of the stream of
air and dust, advantageously also in the direction of exit
of the jet of gas or steam, thus limiting the distance be-
tween the stream of air and said jet of steam or gas and
consequently rendering the treatment of all the stream
of air effective and homogenous.
[0028] Since it is able to use liquid bath filters efficiently
without the need for further HEPA filters, the present in-
vention is also economical and keeps the suction capac-
ity of the vacuum cleaner to which it is possible applied
constant over time.
[0029] Furthermore the need for maintenance inter-
ventions is considerably reduced, if not eliminated.
[0030] According to one form of embodiment, the in-

troduction means comprises a Venturi effect inlet and
one or more inlet holes, provided substantially in corre-
spondence with the region of maximum width of said sec-
ond portion, thus determining a substantially uniform dis-
tribution of the jet in said region.
[0031] In practice, the exit holes of the steam or gas
create a real and proper barrier to the stream of air and
dust, so that the latter is forced to pass through the whole
barrier, and thus subject to a uniform treatment.
[0032] A filter unit for a suction device comprising a
liquid bath filter and a pre-filter device as described
above, placed upstream of the filter and fluidly connected
to it, also comes within the scope of the present invention.
[0033] A suction device, for example a vacuum cleaner
and/or a machine to suck up liquids, which comprises a
filter unit as described above, also comes within the
scope of the present invention.
[0034] Advantageously, in this suction device, the sec-
ond portion of the pre-filter device of the filter unit is out-
side the body of the suction device, so as to be able to
cool on contact with the outside environment. An in-
creased condensation of the steam is thus achieved, be-
fore it reaches the dust collection tank.
[0035] Moreover, advantageously, the pre-filter device
is independent of the main suction device and can be
inserted or removed when necessary. In particular, it can
be used only in the case of dry cleaning, being superflu-
ous in steam cleaning.
[0036] Removability also ensures the accessibility of
the second portion, or treatment chamber, of the pre-filter
device, and facilitates the cleaning thereof.
[0037] The circuit necessary for the functioning of the
suction device thus achieved is very simple and acces-
sible compared to those in the state of the art.
[0038] According to an advantageous solution, the
suction device comprises suction means able to be ac-
tivated to suck air inside the filter unit, it comprises gen-
erator means able to generate a stream of steam or gas
which is sent to the pre-filter device by means of an in-
troduction line and automatic control means able to be
influenced by the depression determined by the suction
means so as to selectively command the opening/closing
of the means to intercept the stream, disposed on the
introduction line and upstream of the pre-filter device.
[0039] A selective activation of the suction device is
thus achieved, advantageously only when suction oc-
curs.
[0040] A method for the pre-filtering of air and dust for
a filter unit of a suction device for air and dust also comes
within the scope of the present invention. It provides to
convey the stream of air entering the filter unit to a pre-
filter device positioned at the entrance to the filter unit,
to hit the stream of air and dust with a jet of steam or gas
which is selectively introduced into at least a treatment
portion of the pre-filter device and to determine a slowing
of the speed of the stream of air and dust in order to
increase the contact time between the jet and the stream
of air and dust, at least in said treatment portion.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0041] These and other characteristics of the present
invention will become apparent from the following de-
scription of a preferential form of embodiment, given as
a non-restrictive example with reference to the attached
drawings wherein:

- fig. 1 is a schematic representation of a pre-filter de-
vice according to the present invention;

- fig. 2 is a sectioned lateral view of a pre-filter device
according to the present invention;

- fig. 3 is a sectioned plane view of a pre-filter device
according to the pre- sent invention;

- fig. 4 is another schematic representation of a pre-
filter device according to the present invention;

- fig. 5 is a three-dimensional schematic view of a pre-
filter device according to the present invention.

DETAILED DESCRIPTION OF A PREFERENTIAL 
FORM OF EMBODIMENT

[0042] With reference to the attached drawings, a pre-
filter device 10 according to the present invention is us-
able in a filter unit 12 of a vacuum cleaner (not shown in
the drawings).
[0043] The filter unit 12 comprises, in a traditional way,
a liquid bath filter 14 and, downstream of this, an auxiliary
filter 16. The auxiliary filter 16 is optional and not essential
for the purposes of the present invention.
[0044] The device 10 is disposed upstream of the filter
14, as can be seen in fig. 1, in order to treat the dust, as
is better described as follows.
[0045] The air sucked up, containing the dust, enters,
as indicated by arrow I, into correspondence with the
device 10 and is filtered along the unit 12, to then exit,
as indicated by the arrow O.
[0046] In particular the device 10 is formed by a shaped
hollow body, which can be seen in fig. 5, which has a first
portion 11 with a tubular shape, having a circular section
with an internal diameter D1 (fig. 2), for the entrance of
the air, as indicated by the arrows F, a second portion
13 substantially U-shaped and with a flattened section,
and a third portion 15 with a tubular shape, identical to
the first portion 11. The third portion 15 conveys air to-
ward the filter 14.
[0047] The second portion 13 has a section that widens
and narrows in height, with respect to the sizes of the
portions 11 and 15.
[0048] In particular the second portion 13 increases in
width, with respect to the diameter D1 of the first portion
11, up to a maximum width L3, substantially in its central
region 21, while it decreases its height with respect to
the diameter D 1 of the first portion 11, to a minimum
height H3, as can be clearly seen in figs 2, 3, 4 and 5.
[0049] The second portion 13 has at the lower part an
inlet 17 with a Venturi effect, to introduce a jet 20 of water
vapor, coming from a steam feeding line, as indicated by

the arrow G, which comes directly from the bottom toward
the top inside the second portion 13.
[0050] The jet 20 of steam hits the stream of air F di-
rectly, thus subjecting the dust present in the air, above
all the fine dust, to a treatment which renders it compat-
ible with and suitable for the subsequent liquid bath filter
14.
[0051] The air sucked in enters full of dust from the
first portion 11 and crosses the jet 20 of steam in the
second portion 13 (figs. 2 and 3).
[0052] The combined effect of the pressure and tem-
perature of the jet 20 of steam allows the dust particles
present in the air to be treated and renders them chem-
ically compatible with the liquid of the filter.
[0053] The dust is therefore made heavier and is more
easily captured by the subsequent filter, thus preventing
it from entering the environment.
[0054] The second portion 13 is connected to the first
portion 11 and the second portion 15 and, as we said,
has a flattened section which allows the steam to treat
the dust better during its passage.
[0055] In correspondence with the inlet 17, the steam
is introduced in a direction transverse to the stream of
air F, and is distributed, thanks to one or more openings
19, made transversally along the whole width L3, in such
a way as to cross it completely.
[0056] Therefore, with a section of width L3 bigger than
the diameter D1 of the portions 11 and 13, a reduction
in speed of the air coming in is obtained and, in conse-
quence, an increase in the time of contact between the
dust and the water vapor, with consequent optimization
of the efficiency of the device 10. Moreover, by adopting
a reduced height H3, less than the diameter D1, the dis-
tance of the stream of air F with respect to the jet 20 of
steam is minimized, thus obtaining a homogenous treat-
ment.
[0057] The development of the stream of air F in the
second portion is well illustrated in fig. 3, where a widen-
ing of the stream lines corresponds to a slowing down of
their speed.
[0058] In particular, therefore, the opening 19 is made
precisely in correspondence with the maximum width L3
of the second portion, where we have the minimum speed
of the stream F.
[0059] The second portion 13 thus functions as a treat-
ment chamber for the air and the dust, to prepare them
for the subsequent liquid filter, so as to have a higher
efficiency of the filtering and a reduced, or nil, emission
of fine dust into the environment.
[0060] The air and the dust thus treated are then con-
veyed toward the filter 14, to be filtered in a liquid bath,
and they cross the third portion 15, identical to the first
portion 11, so as to recover the speed of the stream and
the initial pressure.
[0061] In this case, the device 10 is part of the filter
unit 12 of a vacuum cleaner/machine to suck up liquids
with water filtering, as described above.
[0062] In particular we have a vacuum cleaner provid-
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ed with a steam boiler 24 (fig. 4) which generates steam
and sends it, as indicated by arrow G, to the inlet 17 of
the device 10, through a dedicated introduction line 27.
[0063] The device 10 uses this steam generated for
the treatment of the dust before the entrance into the filter
12.
[0064] In this case, the device 10 is provided with a
pressure switch 28, which automatically activates the in-
troduction of the steam.
[0065] When the user activates the aspirator 30, the
depression which it creates activates (closes) the pres-
sure switch 28 which, in turn, drives an electromagnetic
valve 26, mounted on the introduction line 27, which al-
lows the passage of the steam.
[0066] In this way, an automatic activation of the steam
jet is achieved only when it is necessary for the suction,
and without any further intervention from the user, other
than switching on the suction.
[0067] Moreover, thanks to this, the device 10 can also
be supplied as a separate accessory for existing suction
devices and does not require any modifications to be
made to them.
[0068] It is clear that modifications and/or additions of
parts and/or steps may be made to the pre-filter device
10 for a cleaning apparatus and suction device compris-
ing said filter device and relative pre-filtering method as
described heretofore, without departing from the field and
scope of the present invention.
[0069] It is also clear that, although the present inven-
tion has been described with reference to specific exam-
ples, a person of skill in the art shall certainly be able to
achieve many other equivalent forms of pre-filter device
for a cleaning apparatus and suction device comprising
said filter device and relative pre-filtering method, having
the characteristics as set forth in the claims and hence
all coming within the field of protection defined thereby.

Claims

1. Pre-filter device for air and dust for a cleaning appa-
ratus, able to be positioned at the entrance to a filter
unit (12) of a suction device for air and dust, char-
acterized in that it comprises a shaped hollow body
having a first portion (11) for the entrance of a stream
of air and dust, a second treatment portion (13), dis-
posed downstream of the first portion (11) and a third
portion (15) disposed downstream of the second por-
tion (13), through which the stream of air and dust
exits, the second portion (13) being provided with
introduction means (17) to introduce a jet (20) of gas
or steam able to hit the stream of air and dust and
having, at least in correspondence with the introduc-
tion means (17, 19), a passage section bigger than
the passage section of the first portion (11), so as to
determine, during normal use, a slowing down of the
speed of the stream of air and dust and so as to
increase the contact time between the jet (20) and

the stream of air and dust.

2. Device as in claim 1, characterized in that the sec-
ond portion (13) is shaped flat, substantially U-
shaped, with a region (21) having a width (L3) at
least greater than the width (D1) of the first portion
(11) and a height (H3) at least less than the height
(D1) of the first portion (11).

3. Device as in claim 2, characterized in that the in-
troduction means comprises an inlet (17) with a Ven-
turi effect and one or more entrance holes (19), pro-
vided in substantial correspondence with the region
(21) of maximum width (L3) of said second portion
(13), so as to determine a substantially uniform dis-
tribution of the jet (20) in the region (21).

4. Filter unit for a suction device comprising a liquid
bath filter (14), characterized in that it also com-
prises a pre-filter device (10) as in any of the claims
hereinbefore, connected upstream of the filter (14)
and fluidly connected thereto.

5. Suction device characterized in that it comprises
a filter unit (12) as in claim 4.

6. Suction device as in claim 5, characterized in that
at least the second portion (13) of the device (10) of
the filter unit (12) is outside the body of the suction
device, so as to be able to cool down on contact with
the outside environment.

7. Suction device as in claim 5 or 6, comprising suction
means (30) able to be activated so as to suck in the
air into the filter unit (12), characterized in that it
comprises generator means (24) able to generate a
stream of steam or gas (G) which is sent to the pre-
filter device (10) through an introduction line (27) and
automatic control means (28) able to be influenced
by the depression determined by the suction means
(30) so as to selectively command the opening/clos-
ing of stream interception means (26) disposed on
the introduction line (27) upstream of the pre-filter
device (10).

8. Method for pre-filtering air and dust for a filter unit
(12) of a suction device for air and dust, character-
ized in that it provides to convey the stream of air
(F) entering in the filter unit (12) into a pre-filter device
(10) positioned at the entrance to the filter unit (12),
in order to hit the stream (F) of air and dust with a
jet (20) of steam or gas which is selectively intro-
duced into at least a treatment portion (13) of the
pre-filter device (10) and to determine a slowing
down of the speed of the stream (F) of air and dust
in order to increase the contact time between the jet
(20) and the stream (F) of air and dust, at least in
said treatment portion (13).
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