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(57) Abstract: A filtering member is provided including a frame defining a fluid path between an outer face of the frame and an in -
ner tace thereof, the fluid path includes a first and a second protruding portions extending between the outer face and the inner face
defining a filtering volume therebetween, at feast one of the first and a second protruding portions is tapered such that a cross section
of the filtering volume increases towards the inlet face; a filtering media disposed in the filtering volume and configured such that
when fluid flows from the outer face towards the inner face density of the filtering media is higher than density thereot when fluid
flows from the inner face towards the outer face.
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Micronic Autematic Filter

FIELD OF INVENTION

The presently disclosed subject matter relates (0 a filtering apparatus, in general,

and in particular to a filtering apparatus having a cleaning mechanism.

BACKGROUND

The present invention relates to self-cleaning filtration systems. There are
known Tiltration sereens configured to aflow fluid flow therethrough while precluding
How of undesirable elements, such as sand, organic matter, etc,

An exaniple of filtration screens is a wedge wire screen which is a welded steel
structure, used for filtration and separation. The wedge wire includes a surface profiles,
usually V-shaped, that are resistance welded onto support profiles. The distance
between the surface profiles is controlled, as it forms the slot through which the filtrate
flows.

The direction of the flow is determingd by the position of the surface profiles in
relation to the support profiles. Wedge wire screens are either flow-out-to-in (FOTH or
flow-ii-to-out (FETO)

Cleaning of a filtration screen used for the filtration of water can be difficult.
The lower the size of the pores in the filter the more difficult it is to remove the trapped
suspended solids that have accumulated and imbedded on the filtration screen. Organic
matter tends to stick to the filiration screen making removal especially difficult.

Some examples of attempts to ncrease the efficiency of cleaning a filtration
sereen include:

Nozzles that are fixed on the suction pipe collector at a preset distance from the
filtration sereen withowt an ability to move closer and further from the filtration screen.

Patent application WQ 2006/008729 discloses "The nozzle 34 comprises a
nozzle pipe 44 and noxzle cap 46 with an annilar rim 47, The tubular basis 40 is closed
by a cover 48. The nozzle pipe 44 is supported I the tubular basis 50 by an annular

guide 50 and an opening in the cover 48 so as to form an axially movable telescope
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joint. The cylinder spring 42 urges the nozzle pipe 44 axially towards the inlet surface
of the mesh 20." Furthermore, "the telesenpe joint and the spring 42 are protected from
the harmful particles by two tight scaling rings 52 and 54"

Patent application EP 1785178 discloses a "nozzle 230 moves along gutde 210,
or at jeast along upper portion 212, while extending towards the inner part of fine filter
40." Purther, "During the backwash operation fluid flows through the final filtering
chamber 30 toward the space defined within nozzle 240. Due to this flow the outer edge
242 of nozzle 240 is pushed away from the fine filter 40 while the inner edze ispushed
towards the fine filter. Because the area of the inner edge 244 is larger than the area of
the outer edge 242 of nozale 240 the overall effect of the Duid flow is to push nozzle

240 towards the fnner face of fine filler 40"

SUMMARY OF INVENTION

There is provided in accordance with an aspect of the presently disclosed subject
matter a filtering member including a frame defining a fluid path between an outer face
of the frame and an inner face thereof, the fluid path includes a first and a second
protruding portions extending between the outer face and the inner face defining a
filtering volume therebetween, at least one of the first and a second protruding portions
ts tapered such that a cross section of the filtering volume increases towards the inlet
face; & filtering media disposed in the filtering volume and confipured such that when
fhuid flows from the outer face towards the inner face density of the filtering media is
higher thay density thereof when fluid flows from the inner face towards the outer face.

The cross section can inclade a trapezoid shape having a short base disposed
adjacent the inner face and a long base disposed adiacent the inlet face. such that the
filtering volume expands towards the inlet face.

The [ilering member can further include an elongated member having a
circumierential wall defining an inngr volume therein.

Each of the first and a second protruding portions can be a wedge mermber,

The frame can include a plurality of wedge members cach of which defining a

first and a second protruding portions coupled to one another and extending between the
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outer face and the inner face such that each of the filtering volume can be delimited bva
first protruding portion of one wedge member and a second protruding portiog of an
adjacent wedge member,

The wedge member can be a threaded wedge wire formed about the frame,
being contigured to allow winding elongated fibers inside the filtering area.

At least one of the first and a second protrading portions can be sloped iy a
direction between the outer face and the inner face of the filtering member,

The filtering volume can include a cross section having a trapezoid shape with a
short base thereof disposed adjacent the inner face a long base thereof disposed adjacent
the outer face, such that the filtering volume expands towards the outer face.

The filtering media can include a plurality of fibers winded around the filtering
member, between the first protruding portions and the second protruding portion.

The filtering media can be so disposed inside the Sliering volume, such that
when the filtering media can be highly dense the fittering media does not occupy the
entire {iltering volume,

Filtering properties of the filtering media can be configured to vary depending
on the density thereof inside said fltering volume.

A wall of the first protruding porticn and the second protruding portion can
include a rough surface configured to hinder fluid flow thereon.

The filtering member can be further configured to operate in an inlet state
wherein pressure at said outer face can be higher than that at said inner face, such that
said filtering media can be urged towards the inner face, and in an cutlet state wherein
pressure at the outer face can be lower than that at the inner face such that the filtering
media can be urged towards the outer face allowing dirt particles inside the filtering
volume to be washed out of the filtering volume.

A width of the fluid path at the inner face can be determined in accordance with
the density of the filtering media required during the inlet state. A width of the fluid
path at the outlet face can be determined in accordance with the density of the filtering
media required during the outlet state.

There is provided in accordance with a further aspect of the presently disclosed
subject matter a filtering apparatus having bousing in fluid communication with an inlet

port and an cutlet port. The apparatus includes a filtering member disposed inside the
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housing and including a frame defining a fluid path between an outer face of the frame
and an inner face thereof, the fluid path includes a first and a second protrading portions
extending between the outer face and the dnner face defining a filtering volume
therebetween, at least one of the first and a second protruding portions can be tapered
such that z cross section of the filtering volume increases towards the folet face; and a
filtering media disposed in the filtering volume and configured such that when fluid
flows from the outer face towards the inner face density of the filtering media can he
higher than density thereof when fluid flows from the inner face towards the outer face,
wheremn the filtering member can be so disposed inside the housing such configured to
allow fluid flow from the inlet port throngh the outer face of the filtering member
towards the inner face thereof and to the outlet port.

The filtering member can be an elongated member having g cireumferential wall
defining an inner volume the filtering member can be so disposed inside the housing
such that fluad from the inlet port flows thwough the circumferential wall into e inmer
volume.

The filtering apparatos can further mchide a drive configured for rotating the
filtering member inside the housing:

The filtering apparatus can further include at least one cleaning valve mounted
on the housing, wherein the filtering member can be so disposed inside the housing such
that fluid can flow from the inner volume of the (ltering member through the inner face
and the outer face inte the cleaning valve, such that dirt inside the filtering volume can
be urged towards the cleaning valves,

The at least one cleanmmg valve can include a plurality of cleaning valves
mounted along the length of the housing.

The at least one cleaning valve can include a tube coupled 1o a pressure sink at a
distal side thereof, a nozzle, and a resilient element which couples the nozzle o a
proximal side of the tube, and a deformable housing which bridges a gap between the

proximal side of the tube and the nozzle.
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BRIEF DESCRIFPTION QF THE DRAWINGS

In order o understand the disclosure and to see’how 1t may be carried oat in
practice, embodiments will now be described, by way of non-limiting examples only,
with reference to the accompanying drawings, in which:

Fig. 1A is a perspective view of a filtering apparatus i accordance with an
example of the presently disclosed subject matter;

Fig. 1B 15 a side view of a filtering apparatus of Fig. 1A;

Fig. 1C 15 a side sectional view of a filtering apparatas of Fig. 1A, taken along
line A-A;

Fig. 1D is a side partially cutaway view of & filtering apparatus of Fig. 1A;

Fig. 2A 15 a side view of a frame of a filfering member in accordance with an
example of the presently disclosed subject matier;

Fig. 2B is a side view of a frame of a fillering member in accordance with
anather exaniple of the presently disclosed subject matter;

Fig. 34 is a schematic diagram of a single filtering volume of the filtering
member in accordance with an example of the presently disclosed subiect niatier, in the
outlet state thereof;

Fig. 3B is a schematic diagram of a single filtering volume of the filtening
member in accordance with an example of the presently disclosed subject matter i the
inlet state thereot;

Fig. 44 15 2 side sectional view of the cleaning valves in accordance with an
example of the presently disclosed subject matier, taken along lines A-A; and

Fig. 4B isan exploded view of the cleaning valves of Fig. 4A.
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DETAILED DESCRIPTION OF EMBODIMENTS

Figs. 1A to 1D is a filtering apparatus 10 for filtering fluids flowing between an
irdet port 12 and an outlet port 14. The filtering apparatus 10 according to the illustrated
example includes an elongated housing 20, a filtering member 30 disposed in the
housing 20 and at least one cleaning valve 18,

The filtering member 30 can be an elongated member having a circamferential
wall 32, defining an inner volume 34. The filiering member 30 is o disposed inside the
housing 20 such that fluid from the inlet port 12 flows through the circumferential wall
32 of fiktering member 30 into the inner volume 34,

Thus, the inlet port 12 is defined at the circumference of the housing 26, such
that fluid flow therethrough is divected towards the circumferential wall 32 of the
filtermg member 36, The outlet port 14 on the other hand, is defined on a side face of
the housing 20 such that filtered fluid from the inner volume 34 of the filtering member
30 can flow towards the outlet port 14.

According to the illustrated example the housing 26 includes a cylindrical wall,
the filtering member 30 includes a corresponding cylindrical wall having a diameter
smaller than that of the housing 20, such that the filiering member 39 can be disposed
mside the housing and fluid from the inlet can enter the housing and flow in the space
between an inner swrface of the housing 28 and an outer face 36a of the filtering
member 3.

The fidter apparatus 16 can further includes a drive 40 configured for rotating the
filtering member 38 inside the housing 20. For example the drive 40 can include a shaft
on which the filtering member 30 is mounted and being configured to rotate thereby
rotate the fillering wember 30 therewith. This way, the entire circumference of the
circumferential wall 32 of filtering member 38 is active in filtering flnid from the inlet
port 12. The rotation of the filtering member 39 further facilitates the cleaning of the
entire circumference of the circumferential wall 32, The drive 40 can be provided with a
motor 42, which can be configured for continuous or monitored operation.

According to the illustrated example the apparatus 10 includes & plurality of
cleaning valves 18 mounted on the circumferential wall of the housing 28, The cleaning
valves 18 are configured to allow fluid flow from the inner volame 34 of the {iltering

member 3G out of the apparatus 18, The fluid flows from the inner volume 34 of the
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filtering member 38 through the circumferential wall 32 thereof urges divt accumnalated
on the filtering member 30 towards the cleaning valves 18,

It is appreciated that the cleaning valves 18 can be mounted along the length of
the housing 20 such that the entire length of the filtering member is cleaned, In addition,
the rotation of the filtering member 30 by the drive 40 allows cleaning of the entire
circumference of the circumiferential wall 32,

Attention is now made to Fig. 24, the filtering member 38 can inclde a frame
3§ having a plurality of wedge members 37 defining an outer face 36a of the filtering
member 30 and an inner face 36b thereof A fillering volume 82 is defined between a
pair of wedge members 37 and is in Tluid communication with the outer face 36a of the
filtering wember 3¢ and an iner face 36b thereof. This way wedge members 37 define
a plurality of the fluid paths. Each wedge member 37 defines a first and a second
protruding portions 38a and 38b coupled to one anather and extending between the
outer face 36a and the inner face 36b. Thus, each filtering volume 52 is delimited by a
first protruding portion 38 on one side thereof and vecond protruding portion 38b on
the opposing side thereof,

According to the present example the first and a second protruding portions 38a
and 38b are sloped such that a cross section of said filtering volume increases towards
the outer face 36a. That is to say, the first and second protruding portions 38a and 38b
are sloped in a ditection towards the inner volume 34 of the filtering member 30. Since
the first protruding portions 38a of each of the filtering vohumes 82 is disposed opposite
the second protruding portion 38b of that filtering volame 52 the sloping direction of
the first protruding portions 382 is opposite the sleping direction of the second
protruding portion 38b. Accordingly, each filtering volume 82 includes a cross section
having & trapezoid shape with a short base thereof disposed adjacent the nner face 36h
of the filtering member 30 and a long base thereof disposed adjacent the outer face 36a,
such that the filtering volame 82 expands towards the outer face 36a.

The filtering member 38 farther wnchides a filtering media (not shown) disposed
i the fillering volume 82, for exmmple, & plurality of fibers winded around the {iliering
member 38, between the first protruding portions 38a and the second protruding portion
38b. The filtering media is so disposed inside the filtering volume 52, such that when

the filtering wedia 1s highly dense the filtering media does not occupy the entire
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filtering volume. This way, the filtering media can be scattered inside the filtering
volume 32 with a relatively low density. This way, the filiering properties of the
filtering media varies depending on the density of the filtering media mside the {iltering
volume 52, In addition the varying density of the filtering media inside the filtering
volume 52 atlows particles to either be entrapped therein or otherwise be washed out as
explained hereinafter in detail.

Attention is now made to Figs. 3A and 3B, dus (0 the frapezoid shaped cross
section of the filtering volume 52, when fluid flows from the outer face 36a of the
filtering member 30 towards the inner face 36b thereof (Fig. 3B), the density of the
filtering media 58 inside the fillering volume 52 is higher than the density thereof when
fluid flows in the opposite direction i.e. from the inner face 36b towards the outer face
363 thereof {(Fig. 34).

That is to say, during the inlet state of the filter member 38, when the pressure
gradient across the filtering member 39 is positive i.e. the pressure at the outer face 36a
is higher than that at the inner face 36h, the filtering media 58 is urged towards the
inner face 36b to the area of the tiltering volume 52 where the cross section is narrow.
As a result, the filtering media 88 is dense such that dirt particles in the fluid flow
therethrough are entrapped thereby, for example by the fibers.

During the outlet state of the filter member 30, on the other hand, when the
pressure gradient across the filtering member 36 is negative i¢. the pressure at the outer
face 3ba is lower than that at the nner face 36b, the filtering media 58 is urged towards
the outer face 36a to the area of the filtering volume 52 where the cross section is
relatively large. As a result, the filtering niedia 58 is scattered along a relatively larger
area such that dirt particles entrapped between the filtering clements, such as the fibers,
can be washed out of the filtering volume 52,

According to an example the first protruding portion 38a and the second
protruding portion 38b can include a rough surface, such as a plorality of grooves, and
protrusions configured o hinder the fluid flow thereon. That is to say, the rough surface
is configured such that the water flow through the filiering volume 52 generally tends to
be divected through the filtering media as opposed 1o between the filiering media and
the wall of the fust or sccond protruding portions 38a and 38b. It is appreciated that the

rough surface can include elements affixed to the wall of the first and second protruding
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partions 38a and 38b, such as particles affixed thereto. As a resuli, the water is urged to
flow through the filtering media and is thus filtered thereby, Reference is now made to
Fig 2B, according to anather example, the filiering member 66 can include a threaded
wedge wire 62 having a sloped portions 68s and an opposing sloped portion 68b such
that filiering volumes 64 are formed between adjacent portions of the threaded wedge
wire 62. Each portions of the threaded wedge wire 62 defines a sloped portions 68a of
one filtering volume 64 on ove side thereof, and an opposing sloped portions 68b of an
adjacent filtering vohune 84 on a second side thereol

The operation of the filtering media (not shown in Fig, 2B) inside the filtering
volumes 64 is the same as that of the filtering media 52 of Fig. 3A and 3B, K is
appreciated however, that the threaded wedge wire 62 allows disposing elongated fibers -
on inside the filtering volumes 64 by disposing fibers, for example on a spool, on a
filtering volumes 64 at the edge of the filtering member 60 and rotating the latier such
that the fiber is winded about the filtering mermber,

it 15 appreciated that in order to form a fillering volume having a varving cross
section, such that the density of the filtering media therein can vary, the filtering volume
can have a frapezoid cross section as shown in Figs. 3A and 3B. It & appreciated
however that according to an example only one side of the filtering volume is sloped
while the other side is perpendicular to the outer face of the filteriug member, such that
a right trapezoid cross section is formed. In addition the cross section of the filtering
volume can be acute trapezoid or obtuse trapevold configured such that the cross
sectional area of the filtermg volume adjacent the outer face is larger than the cross
sectional area of the filteving volume adjacent the outlet face. This way, the density of
the filtering medium is higher when it is wged by fluid flow or by pressure fowards the
outlet face,;

Although the filtering media as deseribed hereinabove can inchude fibers winded
over the franse 35, according to other examples the filiering wedia can include filtering
particle, such as charcoal ete., disposed inside the filtering volume. It is appreciated that
i case the filtering media includes discrete particles the filering volume can be
provided with 2 suitable sereen for maintaining the particles inside the filtering volume,

as known. The varying cross sectional area of the filtering volume as disclosed herein
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above aflows controlling the density of the pariicles, and to thereby control the
displacement of dirt particles entrapped therein,

As shown in Fig. 3B, the wedge member 37 can be configured in accendance
with the desired required density of the filtering media. That is 1o say, the width (here
denoted as O} of the fluid path formed between the wedge member 37 deterniines the
density of the fillering media during the inlet state. The width (here denoted as B) of the
base of each wedge portion 37 deterntines the active area of the {iller member, te. the
total arca of the inner face 36 through whick fluid can enter flow. That is to say. the
width (B} of the base of the wedge members 37 determines the area of the filter member
through which fluid cammot flow into the trwer volume 34 of the cylindrical filtering
member 3§.

The distance between the edges of adjacent wedge members 37 (here denoted as
) at the outer fave 36a determines the area of the filteving volume 82 in which filtering
media 58 can scatter, in the outlet state. Due to the sloped portion of the wedge
members 37 between the inner face 36b and the outer face 36a, the height (here denoted
as .4} and the size of the angle (here denoted as D), of each of the wedge mentbers 37
determine the difference between the width € and the width £ and as a result the
difference between the density at the inlet state and the density at the outlet state.

Reference is wade again to Fig. 1B, the {filtering member 36 is disposed inside
the filtering apparatus 1), such that in the nfet state, fluid flow from the inlet port 12
towards the mner volome 34 of the cylindrical filtering member 3¢ urges the filtering
media inside the filtering volume §2 to the infet state thereof. Le. the filtering media is
urged towards the inner face 36h of the fillering member 38. The relatively small area
of the filtering volume at the inner face causes the filtering media to dense in close
proximity te the inner face 36b of the filtering meruber 30, Thus, the dense filtering
media allow efficient filtering to the fluid. Filtered fluid flow can than flow towards the
outlet port 14,

When one of the cleaning valves 18 is opened, the flow pressure therein urges
fluid from the inner volame 34 of the filtering member 30 towards the cleaning valve
8. Thus the negative pressure gradient across the respect portion of the filter member
30 urges the filtering media to the outlet state. Le., the filtering media is urged towards

the outer face 36a of the filtering member 30, Due to the relatively large cross sectional
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area at the outer face 36a of the filtering member 30 the density of the filtering media is
reduced such that dint particles inside the filtering media can be washed out of the
filtering volume towards the cleaning valve 18,

It s appreciated that different portions of ithe filtering member 38 can
simultaneously operate in different state. That is to say, a portion of the filtering
member 38 residing in close proxinuty to the inlet port 12, can operate in the injet state
due to the positive pressure gradient between the inlet port 32 and the inner volume 34
of the filtering member 30, On the other hand, however, a portion of the filtering
member 38 residing in close proximity to the cleaning valve 18, can operate in the
oudet state due to the negative pressure gradient between the cleaning valve 18and the
imnes volume 34 of the filtering member 38,

Thus, the filtering apparatus 10 of the present application allows for continuous
filtering operation of the filtering member 3¢ while the laster is cleaned. Accordingly,
the filtering apparatus 10 allows an inlet flow from the inlet port 12 while the cleaning
valve 18 are opened. The cleaning process of the filtering member 3@ by using the
cleaning valve 18 does not require a reverse flow, and can be carried while fluid enters
the filtering apparatus 1 through the inlet port 12,

it s further appreciated that cleaning valves 18 can be opened one after the
other, as opposed to opening thereof at the same time. This way, the negative pressure
gradient caused by opening thereof does not interfere with the tlow of the fluid from the
inner volume 34 of the filtering member 34 towards the outlet port 14,

According to anether example of the presently disclosed subject matter the
filtering apparatus 10 can be cleaned by a backwash flow in which water or other fluid
is fed through the outlet port 14 widle the inlet port 12 is closed. The backwash flow
enters the inner volume 34 towards the cleaning valve 18 through the filtering menber
36. This way, the fluid flow is direcled from the inner face 36b of the filter member
towards the outer face 36a. As a result the filtering media inside the filtering volume 52
15 urged towards the outer face 3ba of the filtering member 30. Due to the velativelv low
density of the filtering media arcund the outer face 36a, dirt particles inside the filtering
media can be washed out of the filtering volume towards the cleaning valve 18,

it is further appreciated that the disposition of the cleaning valves 18, at the

bottom of the cylindrical wall of the housing 20 along the length thereof, allows
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cleaning the entire length of the filtering member 38, The inlet port 12, on the other
hand, is dispesed on the opposing side of the filtering member 36, such that the positive
pressure gradient at the portion of the fillering member 30 in close proximity to the inlet
port 12 does not interfere with the negative pressure gradient at the portion of the
filtering member 30 in close proximity to the cleaning valve 18

According to an example, the filtering apparatus 1 can be utilized with varying
tiltering properties. That is to say since the pressure gradient across the filtering
memnber 30 causes the filtering media inside the filtering volume 52 towards the inner
face 36b of the filtering member 30, the density of the filtering media can be
determined by setting a predetermined pressure gradient across the tiltering member 30.
For gxample, if fine filtration is required, high pressare gradient can be fornied across
the filiering member 30 causing the filtering media to be highly dense at the inner face
36b, such that small undesirable particles are entrapped thereby. I ou the other hand,
the filtration required does not have to filter fine particles, a lower pressure eradient can
be formed across the filtering member 38, such that the density of the filtering wedia is
relatively lower, and only somewhat larger undesirable particles are entrapped thereby.
Attention is now made 1o Fig. 44 and 4B, the cleaning valves 18 can be configured as a
proxinity cleaning valve i.e. a valve which maintains constant enpagement with the
surface of the filtering member 30, This way, the filtering member 3¢ can be rotated
while the stationary cleaning valve maintains close engagement with the  ouater face
36a thereof,  For example the close proximity cleaning valve can include a suction
nozzle assembly such as disclosed in WO 2011/058556 which is incorporated herein by
reference. Thus the cleaning valve 18 can inclade tube 72 coupled to a pressure sink at a
distal side thereof, a nozzle 73, a resilient element 74 which couples the nozzle 73 to a
proximal side of the tube 72 and a deformable housing which bridges a pap between the
proximal side of the tube and the nozzle. Fach cleaning valves 18 can be further
provided with a housing 78 and a bottom cover 78,

Accordingly, the cleaning valves 18 maintains a close engagement with the
respective portion of the outer face 36a of the filtering member 30, That is to say, the
rotation of the cylindrical filtering member 38 by the drive 48 allows the nozzle 73, in
cach rotations, to contact the entire circumference of one location along the outer face

36a of the filtering member 36. The resilient element 74 allows the nozzie 73 to
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maintain close engagement with the outer face 36a of the filtering member 30 during
the rotation thereof. This way, fluid flow from the inner volume 34 of the filtering
meraber 3 15 directed 1o the opening 84 of the nozzle 73, Due to the shape of the
filtering volume 52, the fluid flow into the cleaning valves 18 arges dirt particles
therewith.

As shown in Fig. 4B, the nozzle 73 of each cleaning vaives 18 can be provided
with a contacting member 86 mounted about the opening 84 of the nozele 73, such that
while the edge of the nozzle 73 engages a portion of the vuter face 368 of the filtering
member 30, the contacting member 86 engages the sides of that location. The contacting
member 88 can be an elongated member and includes & channe! 82 extending from the
sides thereof (owards opening 84, This way the contacting member 88 can be disposed
along the length of the filtering member 30, such that fuid from the portion of the outer
face 363 which are in contact with the contacting member 80 can flow through the
channel 82 into the opening 84 of the nozzle 73.

It is appreciated that the cleaning valves 18 can be disposed along the length of
the housing 28 such that the nozzles 73 engage locations along the length of the outer
face 368 of the filtering member 38, The contacting members 88 can be configured such
that each contacting member is disposed imsmediately adjacent a contacting member 80
of an adjacent nozzles 73. This way substantially the entire length of the filtering
member 3¢ can be cleaned by fluid flow through the channels 82 and into the openings
84 of the nozzles 73. The rotation of the filtering member 30 thus allow cleaning the
entire outer surface 36 thereof,

According to another example the cleaning valves can be configured as a static
cleaming valve, i.e. without a resilient element. That is to say, the cleaning valve can be
configured with a nozzle having a contacting member which is connected divectly to a
tube directing the fuid with the dirt practices out of the filter housing.

Those skilled in the art to which the presently disclosed subject matter pertaing
will readily appreciate that numerous changes, variations, and modifications can be

made without departing from the scope of the invention, smudails mutandis.
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CLAIMS:
1. A filtering member comprising:

a frame defining a fluid path between an outer face of said frame and av ioner
face thereof, said fluid path includes a first and a second protruding portions extending
between said outer face and said inner face defining a filtering volume therebetween, at
least one of said first and a second protruding portions is tapered such that a cross
section of said filtering volume increases towards said indet face;

a filtering media disposed in said filtering volume and confipured such that
when fuid flows from said outer face towards said inner face density of said filiering
media is hugher than density thereof when fluid flows from said inner fice towards said
outer tace,

Z The filtering member according to clabn 1 wherein said cross section includes a
trapezoid shape having a short base disposed adjacent said inner face and a long base
disposed adjacent sard inlet face, such that said filtering volume expands towards said
inlet face.

i The filiering member of Claim | further comprising an elongated member
having a circumferential wall defining an nner volume therein,

4, The filtering member of Claim 1 wherein each of said first and a second
protrudmg portions 1s a wedge member.

8. The filtering member of Claim 4 wherein said frame includes a plurality of
wedge members each of which defining a first and a second protrading portions coupled
to ong another and extending between said outer face and said inner face such that each
of said filtering volume is delimited by 2 first protruding portion of one wedge member
and & second protruding portion of an adjacent wedge member,

6. ‘The filtering mewber according to Claim 4 wherein said wedge member is a
threaded wedge wire formed about said frame, being confipured 1o allow winding
elongaied fibers inside said filtering.

7. The filtermg member of Claim 1 wherein a wall of said first protruding portion
and said second protruding portion includes a rough surface configured to hinder fluid

flow thereon.
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8 The filtering member of Claim | wherein said filtering volume includes a cross
section having a trapezoid shape with a short base thereof disposed adjacent said inner
face and a long base thereof disposed adjacent said outer face, such that said {iltering
volume expands towards said outer face.

9. The filtering memwber according to Claim 1 wherein said filiering media a
plurality of fibers winded around said filtering member, between said first protruding
purtions and said second protruding portion.

14, The filtering member aceording to Claim 1 wherein said filtering media is so
disposed inside said filtering volume, such that whew said filtering media is highly
dense sakl filtering media does not occupy the entire filtering volume.

1. The filtering member sccording to Claim 10 wherein filtering properties of said
filtering media is configured to vary depending on the density thereof inside said
filtering volume.

12, The filtering member according to Claim 10 further configured to operate in an
indet state wherein pressure at said outer face is higher than that at said inner face, such
thal said filtering media is urged towards said inner face, and in an owtlet state wherein
pressure at said outer face is lower than that at said inner face such that said filtering
media is urged towards said outer face allowing dirt particles inside said filiering
volume 10 be washed out of said filtering volume,

13, The filtering member acvording to Claim 12 wherein a width of said fluid path
at said dnner face is determined in accordance with the density of the filtering media
required during said inlet state.

4. The filtering member according to Claim 12 wherein & width of said fluid path
at said outlet face is determined in accordance with the density of the filtering media
required during said outlet state.

15, A filtering apparatus having housing v fluid communication with an inlet port
and an outlet port, the apparatus comprising:

a fillering member disposed nside the housing and including a frame defining a
fluid path between an outer face of said frame and an inner face thereof, said fluid path
includes a first and a second protruding portions extending between said outer face and
said mner face defining a filtering volume therebetween, at least one of said first and a

second protruding portions is tapered such that a cross section of said filtering volume
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inereases towards said inlet face; and a filtering media disposed in said filtering volume
and configured such that when fluid flows from said outer face towards said inner face
density of said filtering media is higher than density thercof when fluid flows from said
inner face towards said outer face,

wherein said filtering member is so disposed inside said housing such
configured to allow fluid flow from said inlet port theough said outer face of said
filtering mernber towards said mner face thereof and to the outlet port.
t6.  The filtering apparatus according to Claim 15 wherein said filtering member is
an clongated mesmber baving a circumferential wall defining an inner volume said
fiftering member is so disposed inside the housing such that fluid from the inlet port
flows through said circumierential wall into said inner volame.
17, The filtering apparatus according to Claim 16 further comprising a drive
configured for rotating said filtering member inside the housing,
18.  The filtering apparatus according to Claim 16 further comprising at least one
cleanmg valve mounted on the housing, wherein said filtering member is so disposed
mside the housing such that fluid can flow from said inner volume of said filtering
metber through said inner face and said outer face into said cleaning valve, such that
dirt inside said filtering volume is urged towards said cleaning valve.
19, The filtering apparatus according to Claim 18 wherein said 4t least one cleaning
valve includes a plurality of cleaning valves mounted along the length of the housing,
20.  The filtering apparatus according to Claim 18 wherein said at least one cleaning
valve inchades a tube coupled to a pressure sink at a distal side thereof, & nozxle, and a
resilient element which couples said nozele to 2 proximal side of said tube, and a
deformable housing which bridges a gap between said proximal side of said tube and

said nozzle.
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