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(54) SELF-CLEANING FILTER

(57) A self-cleaning filter (1) comprises a tubular fil-
tering element (10) having an inner surface (10a) and a
longitudinal direction of development (A); a plurality of
cleaning elements (4) configured for rotating about said
longitudinal direction of development (A), said cleaning
elements (4) being spaced away from each other along
said longitudinal direction of development (A); each
cleaning element (4) comprising at least one first suction
inlet (5) facing said inner surface (10a) and placed in
proximity to said inner surface (10a); a contact cleaning
means (9) configured for striking on said inner surface
(10a) to remove the dirt from said inner surface (10a).
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Description

[0001] The present invention refers to a self-cleaning
filter for liquids. Such filter is particular usable whenever
it is necessary to remove solid particulate and/or insolu-
ble liquid from a liquid to be filtered, usually water. Such
system is normally used in water treatment or purification
plants, or for filtering water for industrial, civil or naval
use or for other uses.
[0002] Self-cleaning filters are known in the prior art
and described for example in documents US
2009/050582, EP 2767321 and US 2014/021125.
[0003] Self-cleaning filters of the prior art comprise a
liquid suction opening, a liquid delivery opening, a tubular
filtering element for filtering the liquid that flows from the
liquid suction opening to the liquid delivery opening and
a plurality of suction nozzles arranged radially in a rotary
way inside the tubular filtering element, spaced out lon-
gitudinally and provided with pads in proximity to the fil-
tering surface of the tubular filtering element.
[0004] In document US 2014/021125, the suction pads
are T-shaped and have a suction slit that extends longi-
tudinally. Such suction pads have been shown to be un-
satisfactory in terms of flow rate/suction flow distribution
along the suction slit. In fact, it is maximum in the central
part at the discharge opening of the pad and minimum
in the end parts.

SUMMARY OF THE INVENTION

[0005] Disadvantageously, self-cleaning filters are not
able to guarantee the complete removal of dirt during the
cleaning operation, as some particles of dirt are too at-
tached to the filter itself to be able to be removed by the
method described above.
[0006] In this context, the technical objective underly-
ing the present invention is to provide a self-cleaning filter
which obviates the drawbacks in the prior art as described
above.
[0007] In particular, the object of the present invention
is to provide a self-cleaning filter able to improve the ef-
ficiency of the cleaning operation.
[0008] The defined technical task and the specified
aims are substantially achieved by a self-cleaning filter,
comprising the technical characteristics set forth in one
or more of the appended claims.
[0009] In particular, the self-cleaning filter according to
the present invention comprises a tubular filtering ele-
ment having an inner surface and a longitudinal direction
of development.
[0010] The filter further comprises a plurality of clean-
ing elements configured for rotating with respect to the
longitudinal direction of development. The cleaning ele-
ments are spaced away from each other along the lon-
gitudinal direction of development.
[0011] Each cleaning element comprises at least a first
suction inlet facing the inner surface and placed in prox-
imity thereto.

[0012] The filter further comprises a contact cleaning
means configured for striking the inner surface to remove
dirt from the inner surface.
[0013] Such device solves the technical problem as
the striking performed by the contact cleaning means al-
lows some particles of dirt to be detached from the filter
by mechanical action which would otherwise remain firm-
ly stuck to the filter itself.

LIST OF FIGURES

[0014] Further characteristics and advantages of the
present invention will become more apparent from the
approximate and thus non-limiting description of a pre-
ferred, but not exclusive, embodiment of a self-cleaning
filter, as illustrated in the accompanying drawings, of
which:

- Figure 1 shows a perspective view of the self-clean-
ing filter according to one embodiment of the present
invention with some parts removed to better highlight
others;

- Figure 2 shows a perspective view of the filter of
Figure 1,

- Figure 3 shows an exploded perspective view of the
detail of figure 2.

DETAILED DESCRIPTION

[0015] With reference to the appended figures, 1 indi-
cates a self-cleaning filter according to one embodiment
of the present invention.
[0016] The self-cleaning filter 1 comprises an inlet
opening 2, a delivery opening 3 and a tubular filtering
element 10 configured to filter the liquid that flows from
the inlet opening 2 to the delivery opening 3.
[0017] The tubular filtering element 10 extends along
a longitudinal axis of development A. In the example, the
tubular filtering element 10 has a circular section.
[0018] The tubular filtering element 10 has a filtering
surface, in the example identified by the inner surface
10a, and an opposing outer surface 10b.
[0019] According to a preferred embodiment, the tu-
bular filtering element 10 is identified by a filtering mesh.
[0020] The self-cleaning filter 1 comprises one or more
cleaning elements 4 arranged radially in a rotating way
with respect to the tubular filtering element 10 and spaced
away from each other along the longitudinal direction of
development "A". In particular, the cleaning elements 4
are arranged so as to rotate about an axis of rotation
extending along the longitudinal direction of development
"A".
[0021] In the description that follows reference will be
made in a non-limiting way to the embodiment shown in
the figures in which the cleaning elements 4 are arranged
inside the tubular filtering element 10.
[0022] Advantageously, the cleaning elements 4 are
arranged spaced angularly from each other. In particular,
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two cleaning elements 4 arranged adjacent along the lon-
gitudinal direction of development "A" are spaced angu-
larly by 120°.
[0023] In detail, the filter 1 comprises a shaft 8 arranged
centrally and oriented along the longitudinal direction of
development "A". The cleaning elements 4 are connect-
ed to the shaft 8 which, by turning, sets them in rotation
with respect to the tubular filtering element 10.
[0024] With reference to the embodiment shown, each
cleaning element 4 has a direction of forward motion "B".
In other words, as a result of the rotation about the lon-
gitudinal direction of development "A" of the tubular fil-
tering element 10, each cleaning element travels along
the inner surface 10a advancing along a direction of for-
ward motion "B", as shown for example in figure 2.
[0025] In more detail, each cleaning element 4 com-
prises at least a first suction inlet 5. In use, the first suction
inlet 5 faces the inner surface 10a of the tubular filtering
element 10, in particular placed in proximity to the inner
surface 10a itself. Such first suction inlet 5 has the func-
tion of sucking the filtered impurities from the inner sur-
face 10a of the tubular filtering element 10.
[0026] In further detail, the first suction inlet 5 compris-
es a slit 15, preferably with a constant width, that extends
along the longitudinal direction of development "A" for
over 90% of the length of the cleaning element 4.
[0027] According to a first embodiment, the cleaning
elements 4 are spaced along the longitudinal direction
of development "A" in such a way that, following their
rotation about the longitudinal direction of development
"A" of the tubular filtering element 10, the surfaces
brushed by the first suction inlets 5 of two adjacent clean-
ing elements 4 overlap with a ratio of the overlapping
area to the total area of the first suction inlet 5 comprised
within a range of 5% to 35%.
[0028] Each cleaning element 4 comprises in particular
a pair of rods 6 and a pad 7. Each rod 6 is radially oriented
radially with respect to the tubular filtering element 10.
In particular, each rod 6 has a first end 6a and a second
end 6b. The first end 6a is connected to the aforemen-
tioned shaft 8.
[0029] The pad 7 is connected to the second ends 6b
of the rods 6 and is in particular arranged transversally
with respect thereto. Such pad 7 is arranged in a proximal
zone to the inner surface 10a of the tubular filtering ele-
ment 10.
[0030] As shown for example in figure 3, each cleaning
element 4 comprises quick connect means 19 operating
between the rod 6 and the pad 7. Such quick connect
means 19 has the function of connecting/disconnecting
the rod 6 to/from the pad 7e, for example, they may com-
prise one or more teeth 20 that are snap fitted into the
pad 7. Advantageously, the quick connect means 19
guarantees a stable fastening of the pad 7 onto the rod
6, useful in particular when the cleaning element 4 is
extracted from the tubular filtering element 10 for per-
forming maintenance operations.
[0031] It is to be noted that the pad 7 extends substan-

tially parallel with respect to the longitudinal direction of
development "A". The first suction inlet 5, described
above, is fashioned on the pad 7.
[0032] Each cleaning element 4 can advantageously
comprise at least one elastic element, in particular an
elastic bellows, connected to the pad 7 and configured
to push it against the inner surface 10a.
[0033] Advantageously, the pad 7 can be made of plas-
tic material.
[0034] It is to be noted that, according to the invention,
each cleaning element 4 comprises a contact cleaning
means 9, arranged in particular on the pad 7. Such con-
tact cleaning means 9 is configured for striking the inner
surface 10a of the tubular filtering element 10, so as to
remove dirt. In particular, the contact cleaning means 9
is placed in front of the first suction inlet 5 along the di-
rection of forward motion "B".
[0035] In more detail, the contact cleaning means 9
comprises a plurality of brushes 11. Each brush 11 is
secured to a respective cleaning element 4, and is con-
figured for sliding in contact with the inner surface 10a
of the tubular filtering element 10 along said direction of
forward motion "B". Advantageously, the brush 11 allows
a larger amount of dirt to be removed by mechanical ac-
tion.
[0036] In more detail, each cleaning element 4 has a
seat 12, in particular fashioned on the pad 7. The men-
tioned brush 11 is arranged inside the seat 12. In more
detail, each brush 11 can be inserted in/disinserted from
the seat 12 in order for it to be connected to/disconnected
from its respective cleaning element 4. In more detail, a
pair of pins (not illustrated) fixes the brush 11 into the
seat 12. Such pins are in themselves a securing mech-
anism known to a person skilled in the art, and will not
therefore be described further.
[0037] Advantageously, the removability of the brush-
es 11 allows them to be replaced when they are worn or,
alternatively, to select a particular type of brush 11 that
is more adapted to the particular type of tubular filtering
element 10 mounted in the filter 1.
[0038] It is to be noted that the contact cleaning means
9 comprises a second suction inlet 13. Such second suc-
tion inlet 13, distinct from the first suction inlet 5, is ori-
ented such as to be able to face the brush 11 rather than
the inner surface 10a of the tubular filtering element 10.
The second suction inlet 13 is in particular arranged in
proximity to the seat 12. In the embodiment illustrated,
the second suction inlet 13 is defined by a plurality of
holes 14. Such holes 14 are aligned along a transverse
direction, and in particular perpendicular to the direction
of forward motion "B" of the cleaning element 4.
[0039] It is to be specified that the second suction inlet
13 is arranged between the first suction inlet 5 and the
brush 11 along the direction of forward motion "B" of the
cleaning element 4. Advantageously, this allows the dirt
to be sucked immediately after the mechanical action of
the brush 11 has separated it from the tubular filtering
element 10, preventing it from resettling. In other words,
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the fluid dynamic action of the second suction mouth 13
is contextual to the mechanical action of the brush 11.
[0040] The self-cleaning filter 1 further comprises a
suction conduit 16 arranged inside the tubular filtering
element 10, in particular inside the shaft 8, and configured
to rotate with respect to the tubular filtering element 10.
[0041] Preferably, the suction conduit 16 is arranged
coaxially with respect to the tubular filtering element 10.
[0042] According to one embodiment, in order to ena-
ble the rotation of the cleaning elements 4 with respect
to the tubular filtering element 10, the cleaning elements
4 are fixed in rotation to the suction conduit 16 and project
radially from the suction conduit 16.
[0043] In particular, the suction conduit 16 has a plu-
rality of connection openings 17 where each connection
opening 17 is connected to a respective cleaning element
4 through a respective connection conduit 18. It is to be
noted that the connection is defined inside at least one
of the two rods 6 that form the cleaning element 4, pref-
erably inside both rods 6.
[0044] The filter 1 cleaning system can advantageous-
ly operate according to two distinct modes. In the first
mode, both the brush 11 and the suction inlets 5, 13 op-
erate simultaneously for the entire duration of the clean-
ing cycle.
[0045] In particular, while the pads 7 rotate a suction
valve (not shown) is open so that the dirt is sucked
through the suction inlets 5, 13.
[0046] In the second operating mode, it is possible to
deactivate the suction inlets 5, 13 in a first step, hence
only working with the brushes 11. Thus separate evac-
uation means (not shown) will be activated, able to take
away the dirt removed by the brushes 11. The suction
inlets 5,13 will in any case be activated in a second step
of the process.

Claims

1. A self-cleaning filter (1) comprising:

- a tubular filtering element (10) having an inner
surface (10a) and a longitudinal direction of de-
velopment (A);
- one or more cleaning elements (4) configured
for rotating about said longitudinal direction of
development (A), said cleaning elements (4) be-
ing spaced away from each other along said lon-
gitudinal direction of development (A);
- each cleaning element (4) comprising at least
a first suction inlet (5) facing said inner surface
(10a) and placed in proximity to said inner sur-
face (10a);
characterized in that it comprises:
- contact cleaning means (9) configured for strik-
ing said inner surface (10a) to remove dirt from
said inner surface (10a).

2. A self-cleaning filter (1) according to the previous
claim, characterized in that each cleaning element
(4) has a respective direction of forward motion (B),
said contact cleaning means (9) being placed in front
of said suction inlet (5) along said direction of forward
motion (B).

3. A self-cleaning filter (1) according to the previous
claim, characterized in that said contact cleaning
means (9) comprise a plurality of brushes (11), each
secured to a respective cleaning element (4) and
configured for sliding in contact with said inner sur-
face (10a) of said tubular filtering element (10) along
said direction of forward motion (B).

4. A self-cleaning filter (1) according to the previous
claim, characterized in that each cleaning element
(4) includes a seat (12), each brush (11) being placed
inside a respective seat (12).

5. A self-cleaning filter (1) according to any of the pre-
vious claims from 2 to 4, characterized in that each
brush (11) can be inserted in/disinserted from the
seat (12) in order for it to be connected to/discon-
nected from its respective cleaning element (4).

6. A self-cleaning filter (1) according to the previous
claim, characterized in that the contact cleaning
means (9) comprises a second suction inlet (13) fac-
ing said brush (11) and preferably placed in proximity
to said seat (12).

7. A self-cleaning filter (1) according to the previous
claim, characterized in that said second suction in-
let (13) is arranged between the first suction inlet (5)
and the brush (11) along said direction of forward
motion (B).

8. A self-cleaning filter (1) according to any of the pre-
vious claims, characterized in that each cleaning
element (4) comprises a pad (7), at least one elastic
element being configured for pushing said pad (7)
against said inner surface (10a).

9. A self-cleaning filter (1) according to the previous
claim, characterized in that each cleaning element
(4) comprises at least one rod (6) connected to said
pad (7), each cleaning element (4) comprising quick
connect means (19) operating between said rod (6)
and said pad (7) to connect/disconnect said rod (6)
to/from said pad (7).
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