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(57) Abstract: A filtration barrier comprises first elements that are fibres, strips, or bristles wherein apertures between elements
provide passages for a fluid transporting granules to the filtration barrier, and wherein the elements (11) are supported against de-
flection by second elements (12) when the fluid is flowing in a forwards direction whereby granules are prevented from accompa-
nying the fluid through said passages by the barrier, but whereby the second elements do not support the first elements against de-
flection when the fluid flows in a (back-wash) direction opposite the forwards direction, when the elements (11a, 11b, 11¢) be-
come deflected by the fluid to increase the size of the apertures. In various embodiments of the invention the elements are support-
ed at one end or both ends, and elements are arranged to deflect differently to further increase the apertures between neighbouring
elements as shown below.
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AN IMPROVED FILTRATION BARRIER

FIELD OF THE INVENTION

The invention relates to filters wherein the elements forming the filtration apertures enlarge

during reversals of the filtrate flow.

BACKGROUND TO THE INVENTION
Filtration barriers, particularly filter screens and meshes, require a periodic reversal of the
fluid flow through the barrier (termed a back-wash) to clear the barrier of captured and
entrapped solid particles. The back-washed filtration barrier is then ready for a further
filtration. | S
OBJECTIVES OF THE INVENTION
To increase the effectiveness of the béck—wash, by increasing the size of passages

.through the filter barrler during a back-wash.

PRIOR ART

Related prior art is disclosed in PCT patent, WO 98/23357; Inventor: Obst, Yuri

SUMMARY OF THE INVENTION
The invention provides in a first aspect
a filtration barrier corﬁprislng a plurality of apertures that permit passage of a fluid, but
restrict the passage of particles of sizes greater thaﬁ the aperture width, wherein the
apertures are first spaces between neighbouring bristles or elements, and wherein
a plurality of bristles or elements are securely attached to & slngie support bar to form a

comb, and

 wherein each bristle or element has a free end with its other end attached to the single

support bar with all said bristles or elements arranged parallel to each other, and wherein
a plurality of said combs are arranged with second spaces betweeh each pair of adjacent
single support bars in a parallel array so that the free ends of the bristles or elements of '
each comb of the plurality of combs overlap the support bar of the next comb in the array,
and whergin | ' _

the bristles or elements of each comb branch from the support bar and lie in a common
plane in their relaxed state;

and wherein each support bar is supported upon a plurality of support joists arranged

' transversely to the support bars,

and each bristle or element is supported at its free end by the next comb, and each bristle.
or element is of a stiﬁnéss and length that permits each bristle or element to yield only
slightly under pressure from fluid ﬂéwing forwardly between the bristles or elements towards
the support joists,
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and when fluid flows backwardly through the barrier each bristle or element is unsupported
at ite froo end, whereby the bristles or elements yield under pressure from the backWardly
flowing fiuid and the free ends of bristles or elements are raised above the next comb, or
comba, thereby enlarging the fiow area through the filter barrier, and imparting a tangential
direction to the fluid leaving each comb, and wherein

the cross-sectlon of the bristles or elements may be round, or elliptical, or rectangular, or
wedge-shaped. ‘

The invention provides in a second aspect a filtration barrier as described in the first aspect
comprising a first plurality of pairs of bristles or elements wherein each pair of the first '
plurality comprises a second bristie or element that is less stiff than a first bristle or elerment,

- whereby

each second bristle or element is lifted above each first bristle or element when fluid flows
backwardly between bristles or elements. |

The invention provides in a third aspect a filtration barrier as described in the first aspect
comprising a second plurality of triplets of bristles or elements wherein each triplet of the
second plurality comprises a third bristle or element that is less stiff than a second bristle or
element, and a second bristle or element that is less stiff than the first bristle or element,

. whereby

each third bristle or element is raised further than each second bristle or element and each
second bristle or element is raised further than each ﬁrst bristle or element when the fluid
flows baclwardly between the brictles or elements.

The invention provides in a fourth aspéct a filtration barrier as described in any prior aspect
whereiﬁ variations of cross-section between individual bristles or elements determines

-stiffness.
’The Invention provldes In a fifth aspecta ﬂltratlpn barrler as described In any of the prlor

aspects wherein the free end of each bristle or element extends in length beyond more than
two said second spaces, and wherein fluid flowing forwardly between adjacent single
support bars or strips passes sequentially through the first spaces of more than one comb.
The invention provides in a sixth aspect a filtration barrier as described in any of the prior
aspects wherein | ‘ ’

each comb in the plurality of said combs is numbered 1, 2, 3, 4, etc., in a third sequence of
combs to denote the position of each comb in the plurality, and wherein each odd- -
numbered comb is a first comb and each even-numbered comb Is a second comb,

and all the bristles or elements in each first comb branch from their single support bar or
strip towards the right hand side, and all the bristles or elements in each second comb
branch from their single support bar or 'strip towards the left hand side.

SUBSTITUTE SHEET (RULE 26) RO/AU
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The invention provides in a seventh aspect & filtration barrier as described in any of the first,
second, third, fourth, or fifth-aspects wherein support joiste are arranged in a harailel and
equally-spaced apart array, and whereon - '

the combs are assembled and fastened at an angle between 45 and 135 degrées to the
support joists in a fourth sequence of combs, wherein the bristles or elements of the next
comb In the fourth sequence overlap the bristies or elements of one or more prior combs In
the fourth sequence to form the filter barrier.

The invention provides in an eighth aspect a filtration barrier as described in the sixth
aspect wherein the support joists are arranged in a paralle! and equally-spaced apart arfay,
and whereon the combs are assembled and fastened at an angle between 45 and 135
degrees to the support joists in a fifth sequence 6f combs, wherein the bristles or elements
of the next comb in the fifth sequence overlap the bristles or elements and the suppc;rt bar
or strip of one or more prior combs in the fifth sequence to form the filter barrier.

" The invention provides in a ninth aspect a filtration barrier whose components are defined in

any of the first, second, third, fourth, or fifth aspects,

wherein said bristles or elements are primary elements within a first sheet of resilient v
material, and the single bars or strips are second elements within the first sheet, wherein
the priméry elements are arranged transversely to the second elements, and wherein _ A

the second elements are in the same plane as the primary elements in their relaxed state,
and the primary elements are each anchored to the secondﬁelements‘ at ohe end only
Ieaving.a non-attached end free to be lifted out of said plane, and wherein

said support joists are narrow third elements that are attached to the underside of the 'flat'
first sheet and are arranged at a common angle between O and 45 degrees to the second
elements, and wherein the third elements are positioned to pfevent each said non-attached
end moving past the third elements, and whereln

the prlmary elements are grouped into pairs of pnmary elements in a sequence of pairs
whaerein the second primary element of each pair less stiff than the first primary element,
whereby ‘

each second primary element rises above each first primary element when fluid flows
backwardly between the primary elements.

The invention provides in a tenth aspect a ﬁltration' barrier whose components are those of
the ninth aspect wherein the primary elements are attached at each end to adjacent second
elements, and wherein each primary element is of a flat and narrow zig-zag, or curved.vor
sinusoidal shape that increases ité extensibility, and wherein

the support joisfs are narrow fifth elements that are attached to the underside of the flat first
sheet and are ‘arranged at a common angle between 45 and 135 degrees to the primary
elements, and wherein the fi fth elements are posmoned below one or more places along the
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length of each primary element to prevent each primary element moving 'past' the fifth
olements.

The invention provides in an eleventh aspect a filtration barrier whose components are
those of either the ninth or tenth aspects wherein the primary elements are grouped into
triplets of primary elements in a sixth sequence of triplets wherein the third primary element
of each triplet Is less stiff than the second primary element of each triplet, and ‘
the second primary element of each triplet within each sixth sequence is less stiff than the
first primary element of each triplet, and whereby '

each third primary element is raised further than each second primary element, and

each second primary element is raised further than each first primary element,

when fluid flows backwardly between priméry elements. |

The invention provides in a twelfth aspect a filtration barrier as described in the eleventh
aspect wherein the support joists are arranged in a parallel and equally-spaced apart array,
and whereon the combs are assembled and fastened with the support bars or strips
positioned at an angle between 0 and 45 degrees to the siqpport joists in a fifth sequence of
combs, wherein thé bristles or elements of the next comb in the fifth sequence overlap the
bristles or elements and the subport bar or strip of one or more prior combs In the fifth -
sequence to form the filter barrier. -

The invention provides in a thirteenth aspect a filtration barrier wherein the bristles or
elements of the first aspect become primary elements within a first sheet of resilient
material, and the single bars or etrips of the first aspect become second elements within the
first sheet, wherein the primary elements are arranged transversely to the second elements,
and wherein

the second elements share a common plane with the primary elements in their relaxed
state, and the primary elements are each attached to a second element at one end only
leaving a non-attached end free to be lifted out of the common plane, and wherein

said support joists are narrow third elements attached to the underside of the flat ﬁrét sheet
and are arranged at a common angle between 0 and 45 degrees to the second elements,
and wherein the third elements are positioned to prqvent each said non-attached end

moving past the third elements, and wherein

the primary elements form pairs of primary elements in a sequence wherein the second

~ primary element of each pair in the sequence is less stiff than the first primary element,

whereby :

each second primary element is raised above each first primary element when the fluid
flows backwardly between the primary elements.

The invention provides in a fourteenth aspect a filtration barrier as described in the
thirteenth aspect wherein
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the primary elements are‘attached at each end to adjacent second elements, and wherein
each primary element is of a flat and narrow zig-zag, or curved, or sinusocidal shape that
increases its exten5|b|||ty. and wherein '

the support joists are narrow fifth elements acljacent the underside of the flat first sheet and
are arranged at a common angle between 45 and 135 degrees to the primary elements, and
whereln the fifth elements are positioned at one or more places along the Iengtri of each
primary element to prevent each primary element moving past the fifth elements.

The invention provides in a fiteenth aspect a filtration barrier as described in the thirteenth
or fourteenth aspect wherein

the primary elements form triplets of primary elements in a sixth sequence of triplets
wherein the third primary element of each triplet is less stiff than the second primary
element of each triplet, and '

the second primary element of each triplet is less stiff than the first primary element of each

triplet, and whereby

each third primary element is raised further than each second primary element and

each second pnmary element is raised further than each first prlmary element

when the fluid flows backwardly between primary elements.

The invention provides in a sixteenth aspect a filtration barrier as described in the fifteenth
aspect wherein | . |
a single first comb of the sixth aspect and a single second comb of the sixth aspect are
overlapped and assembled as a paired ribbon wherein the single first comb and the single
second comb are appropriately spaced, and wherein the paired ribbon is wrapped around a
tubular grid as a helix wherein each successive wrép of the paired ribbon appropriately
overlaps a prior wrap to obtainAthe required spacing of first and second combs, whereby a
tubular fliter element Is formed.

The invention provides in a seventeenth aspect a filtration barrier wherein the elements of
the first aspect become warp elements within a filter mesh or screen, and the single bars or
strips of the first aspect become weft elements within the filter mesh or écreen, wherein the
warp elements are arranged transversely to the weft elements, and wherein the spaces
between the warp elements are the filtration apertures, and wherein

the weft elements and the warp elements lie in approximately the same plane in their |
relaxed state, and the warp elements are each secured to weft elements at each end, and
wherein |

the spaces between the weft elements are at least four times the spaces between the warp
elements, and wherein '

SUBSTITUTE SHEET (RULE 26) RO/AU



10

15

20

25

30

35

WO 2009/124335 PCT/AU2009/000401

6

the support joists of the first aspect are stiff rod or wire elements that are adjacent to.the
vunderside of tha filtor mesh or screen and are arranged at a commen angle between 0 and
45 degrees to the weft elements, and wherein |

the stiff rod or wire elements are spaced and positioned at intervals shorter than the
spaces between the warp elements, and wherein

stiff rod or wire elements are spaced and positioned to limit the deflection of warp elements
when fluid flows forwardly past warp elements before passing between the stiff rod or wire
elements, but wherein » _ ' k
the warp elements are raised away from the stiff rod or wire elements when fluid flows
backwardly between the warp elements, and wherein

the warp elements are grouped into pairs of warp elements in a sequence of the pairs
wherein the first warp element of each pair in the sequence is more extensible than the

‘second warp element, whereby

each first warp element is raised above each second warp element when fluid flows
backwardly between the warp elements.

The invention provides in an eighteénth aspect a filtration barrier as described in the
seventeenth aspect wherein the warp elements are grouped into individual groups of warp
elements in a sequence of individual groups wherein

the first warp element of each individual group is more extensible than the second warp
element, and wherein ‘ ‘ A

the second warp element of each individual group is more_extensible than the next warp
element,

and thereafter each next warp element of each individual group is more extensible than the
sequentially next warp element,

untll the last warp element of each group Is the least extensible warp ¢element of each
individual group, whereby

when fluid flows backwardly between the warp elements each first warp element is raised
above each second warp element of each individual group, and each second warp element
is raised above each next warp element of each individual group, and thereafter each next
warp element of each individual group is raised above its sequentially next warp element,
until the |a§t warp element of each individual group is the least raised warp element of each
group. : | »
The invention provides in a nineteenth aspect a filtration barrier as described in the
eighteenth aspect or nineteenth aspect wherein individual warp elements comprise one or
more filaments twisted together to form a rope or thread, and wherein.

extensibility of individual warp elements decreases with an increase in the number of
filaments in the individual warp element.

SUBSTITUTE SHEET (RULE 26) RO/AU
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7
The invention provides in a twentieth aspect a filtration barrier as described in the
soventeonth aspest or sighteenth aspect wherein individual warp elements comprise a

single fibre or filament, and wherein the extensibility of individual warp elements decreases

as the cfosg section size of the individual filament increases,

" The invention provides in a twenty-ﬁrst aspect a filtration barrier as described in the

seventeanth aspect or the elghteenth aspect whereln each warp element Is of a zlg-zag
shape, or sinusoidal shape, or curved shape.

The aspects described above can be employed to provide a confinuously filtering filter

“wherein a filtration barrier and a set of nozzles are moved relatively to each other, and

wherein flowing jets of washing fluid are directed backwardly onto the support joists side of
the filtration barrier to progressively flush a part, or parts of the filter barrier, while -

simultaneously fluid to be filtered is being driven forwardly through the remaining parts of

the ﬁltrati_on' barrier by a higher fluid pressure on the bristles or elements side of the filter
barrier, thereby prdViding washing fluid jets that locally and progressively lift the bristles or
elements of a small part of the filtration barrier, thereby flushing ensnhared particles from
between or upon those bristles or elements, while filtration continues elsewhere, and

wherein the discharge direction of washing fluid exiting the bristles or elements is
preferably downwards.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a section of a filter comb. o
Figure 2 shows the filter comb of Figure 1 with an additional stiffening strip supporting the
bristles. . _
Figure 3 shows a side view in cross section of part of a filtration barrier comprising filter
combs of Figure 1 or Figure 4A in the filtering position. _
Figure 4 shows a side view in cross section part of the filtration barrier of Figure 3 with the
bristles in the back-washing position.
Figure 4A shows a part of the filter comb of Figure 1 with the bristles arranged as a
sequence of triplets where each triplet comprises three bristies of decreasin'g width.

Figure 5 shows the filter comb of Figure 1 with the bristles inclined to the right.

Figure 6 shows the filter comb of Figure 1 with the bristles inclined to the left.

Figura 7 shows the filter comb of Figura 1 with lengthenad bristles. \ ‘

Figure 8 shows a side view in cross section of a section of a filtration barrier comprising
several overlaying filter combs of Figure 7 in the filtering position.

Figure 9 shows a plan view of a saction of part of a filtration barrier comprising several filter
combs of Figure 1 or Figure 4A or Figure 7 in the filtering position,
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Figure 10 shows a plan view of a section of part of the filtration barrier comprising several
filtor combs of Figures S and 6 laid in alternate layers wherein the filter combs have
lengthened bristles, , |

Figure 11 is a schematic end view in cross section of a continuously filtering filter where the .
filtration barrier is of tubular form.

Figure 12 shows a plan view of part of the ﬂltratlbn barrler comprising a

screen with U-shapéd slots with underlying support bars.

Figure 13 shows an enlarged view of a section of the filtration barrier of Figure 12.

Figure 14 shows a blan view of part of a filtration barrier comprising a

screen and support bars wherein zig-zagged flat elements of two alternate widths are
shown, and the elements\are attached at one end only.

Figure 15 shows a plan view of part of the filtration barrier comprising a

screen and support bars wherein zig-zagged flét elements of two alternate widths are
shown, and the elements are attached at both ends.

Figure 16 shows a plan view of part of filter screen or mesh with curved and grouped warp
elements arranged into groups wherein the warp elements increase in thickness and
stiffness within each group. ‘

' 'DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiments of the invention will now be described, by way of examples only,
with reference to the accompanying drawings in which:

Figure 1 shows a cection of a filter comb 10 wherein a plurality of bristles or elements 11
are arranged parallel.to'each other and in a common plane, and wherein each bristle or
element branches from a single strip or bar or backbone 12.

Figure 2 shows the filter comb of Figure 1 with an additional stiffening strip 15 to assist
holding the bristies or elements 11 In thelr parallel arrangement.

Figure 3 is a side view in cross section of several filter combs 10, 10A of Figures 1 or 4A

" assembled into an array 18 wherein the single strip or bar of each filter comb is anchored

onto transverse joists 13 with the free end of each bristle or element 11a, 11b and 11c of
each triplet of elements is supported upon, and attached to, the bristles and the single strips
12 of the next filter comb 10. Thé joists 13 are supported by transverse bearers 14. The
bristles 11a, 11b, and 11c are shown in their position when the filt_ration barrier 10 or 10A is
filtering and fluid flows downwards.

Figure 4 is a side view in cross section the filter comb array18 of Figure 3 with bristles or
elements 11a, 11b, 11c of each triplet of bristles or eleménts shown in their open position
when the filtration barrier 10 is being back washed by an upwards flow of fluid through
filtration barrier 10 and the free ends of bristles or elements are raised away from the
bristles of the next filter comb by the (back-wash) flow of fluid from below. Figure 4
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illustrates either the bristles 11 of Figure1 (shown by bristles 11a only), or the bristles 11z,
11b and 11¢ of Figure 4A arranged in triplets. Note that the most floxible bristle 11¢ in each
triplet deflects furthest, the lesser flexible bristle 11b in each triplet deflects less far, and the

" least flexible briatle in each triplet 11a deflacts least..

Figure 4A shows part of a single filter comb 10A, similar to that of Figure"l, with sequenced
triplets of bristles 11a, 11b, 11¢, with each bristle lengthened and branching from a single
strip or backbone 12, wherein the bristle 11c in edach triplet is narrower than the adjacent
bristle 11b, and the bristle 11b in each triplet is narrower than the adjacent bristle 11a.
Figure & shows a filter comb 20, similar to that of Figufe 1 witﬁ its bristleé 11 inclined to the
right, and branching from a single strip or bar or backbone 12.

Figure & shows a filter comb 20A, similar to that of Figure 1 with its bristles 11 inclined to
the left, and branching from a single strip or bar or backbone 12. '

Figure 7 shows a single filter comb 30, similar to thét of Figure 1 with bristles 31
considerably lengthened and branching from a single strip or backbo‘ne 32.

Figure 8 is a side view in cross section of several filter combs 30 of Figure 7 assembled
into a filter barrier 40 wherein the bristles of each filter comb is anchored onto joists 33 with
the free end of each bristle supported upon the bristles of underlying filter combs. The joists
13 are themselves supported by bearers (not shown) like the bearers 14 of Figure 3. The
b;istles or elements are shown in their position when the ﬂltr'ation barrier 40 is filtering: in
this example, fluid passes through nine layers of bristles. ltems common to Figure 7 are '
shown by like numbers. | ‘

Figure 9 shows a plan view of a part of a filtration barrier S0 comprising a plurality of the 30
filter combs of Figure 7 or Figure 4A. Itis a view as would be seen from above the array of
Figure 8. The dimension Y shows the length of the bristles in one comb. ltems common to
Figure 7 are shown by llke humbers. '

Figure 10 shows a plan view of a part of the filtration barrier 60 comprising several filter
combs of Figures 5 and 6 laid in overlapping alternate layers wherein the filter combs have
Iengthened bristles. The dimension Z shows the length of the bristles in one comb. ltems
common to Flgures 5 and 6 are shown by like numbers. ‘

Figure 11 is a schematic end view in cross section of a continuously filtering filter 70
wherein the filtration barrier is of tubular form. [t shows a filtration barrier 71 wherein a
rotating set of filter cleaning nozzles 74 deliver streams of back-washing fluid onto the
inside of the filtration barrier 71, and the rotating set of filter cleaning nozzles are carried on
a hollow arm 73, which is attached to a central driven hollow shaft 72, which moves the
cleaning nozzles progressively and continuously around inside the filtration barrier to locally
lift and flush the bristles of the filtration barrier while filtration continues in all other parts of
the filter barrier. Filtration is continued by the filter 70 being immersec/j in a fluid containing
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particles to be filtered with the pressure within the inside space 75 being at a lesser
pressure than that outside of the filter barrier 70. The proferred orientation is with the axis
vertical, allowing particles 76 flushed from the filtration barrier to fall away from the filter and

- collect at its base,

Figure 12 shows a section of a filtration barrier 80 that domprises a screen 82,

Figure 13 shows an enlargement of the. designated “"Sectlon A" of the flitration barrler 80
shown in Figure12 wherein un-perforated regions of the screen 82 are shown shaded and
the support joisté 83 and support bearers 81(supporting the joists 83) are shown as dotted
lines to indicate that they lie under the screen 82. The screen 82 is a perforated thin sheet
(of metal or an appropriate plastic) with resilient properties perfbrated with a plurality of U-
shaped slots 84. In this example each of the U-shaped perforations 84 have a cantilevered

‘central strip 85 that is attached to (or continuous with) the thin sheet at one end: it is thereby

free to deflect resiliently as a cantilever away from the plane of the thin sheet thereby
increasing the flow area for fluid flowing through the slot. When fluid flows forwardly
(through the screen before flowing through the support bars 81 énd 83) the central strip 85
is supported by the support bars 83 and deflection of the central strip 85 is thereby
restricted when fluid flows forwardly through the apertures towards the support bars 83.
When fluid flows backwardly through the screen 80 each strip 85 is unsupported, and each
strip can yield resiliently increasing the flow area through the U-slots to more easily release
particles that have been entrapped within the U-slots. The resilience of each strip 85 causes
it to return to the supported position shown in Figure 13 whenever the flow through the
screen again forwardly again. . )

Although the slots 84 in this example are shown as generalvly rectangular in shape, they are
not limited to this shape. Slots that are part- round, or part-square;, or part-elliptical, or
curved, with strips 85 that a're Zlg-zag shaped with square or rounded corners can be
readily daviéed. and the outer contour of the slots 84 surrounding each strip 85 can be

~shaped to provide a variety of different slot or hole shapes.

Figure 14 shows a section of a filtration barrier 100 that comprises a screen 102

wherein there are several sfrips 101A and 101B that are zig-zag in shape (to confer greater
extensibility) with slots between each strip 101A and 1018, wherein the strlps 101A are
narrower (and thereby more flexible) than the stnps 101B.

The strips 101A and 101B are attached to the sheet 102 at one end only. The support bars
103 support the free ends of strips 101A and 101B against deflection when fluid flows

| forwardly through the apertures towards the support bars 103. When deflection due to fluid
-flowing backwardly through the slots occurs the narrower strips 101A deflect more than

strips 101B to provide increased flow areas through the slots.
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Figure 16 shows a section of & filtration barrier 90 that is similar to that of Figure 14 wherein
the strips ©1A and 91B are attached to shoet 92 at both ends. The support bars 3 support
the central region(s) of strips 91A and 91B against deflection when fluid flows forwardly
through the slots towards the support bara‘ 93. When deflection due to fluid flowing
backwardly through the slots occurs the narrower strips 91B deflect more than strips 91A to
provide Increased flow areas through the slots. |

Figure 16 shows a plan view of part of a filter screen or mesh 110 with curved and grouped
warp elements 111a,111b,11 1c and 111d, which are arranged into groups, with each group
comprising four warp elements, and where within each group warp elements 111a are
thinner (and thereby more flexible) than warp elements 111b, and warp elements 1 11b are
thinner (and thereby more flexible) than warp elements 111¢, and wérp elements 111c are
thinher (and thereby more flexible) thén‘warp elements 111d. Woeft eleménts 112 secure
the eﬁds of all the warp elements at intervals, and support joists 113 underlay the warp
elements at intervals between adjacént weft elements and support the warp elements when
fluid being filtered flows downwards (or forwardly) past warp elements before flowing past
the support joists 113. Support joists 113 are supported by bearers 114, which either lie
under the joists 113 or are cross members of a grid contalning both Joists 113 and bearers
114. When fluid flows upwards (or backwardly) support joists 113 no longer suppo'rt warp
elements, whereby warp elements 111a deflect upwards more than warp elements 111b,
and warp elements 111b deflect upwards more than warp elements 111c, and warp
elements 1 1’1<_: deflect upwards more than warp elements 111d, thereby progressively

increasing flow area through the filter screen or mesh 110.

1t will be appreciatéd by persons skilled in the art that numerous variations and/or
madifications may be made to the Invention as shown In the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present
embodiments are, therefore, to be considered in all respects as illustrative and not
restrictive, and features of any embodiment may be adapted, or extended in’io other
embodiments.
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CLAIMS.
1. Afiltration barrier comprising a plurslity of aperiures between slements that parmit a
fluid to flow through, but restrict the passage of particles of sizes greater than the aperture
wicth, wherein the apsriures are first spaces bstween neighkouring elements, and
wherein a plurality of elements are securely attached to a single support bar to form a
comb, and
wherein each element has a free end with its other end attached to the single support bar
with all said elements arranged parallel to each other, and wherein
a plurality of said combs are arranged with second spaces between each pair of adjacent
single support bars in a parallel array so that the free ends of the elements of each comb
of the plurality of said combs overlap the support bar of the next comb in the array, and
wherain the elermnents of each comb branch from the support bar and lie in a common
plane in their relaxed state,
and wherein each support bar is supported by a support means, and each element is
supported at its free end by the next comb, and each element is of a stiffness and length
that permits each element to yield only slightly under pressure from fluid flowing forwardly
between the elements,
and when fluid flows backwardly through the barrier @ach element is unsupported at its
free end, whereby the elements vield under pressure from the backwardly flowing fiuid
and the free ends of elements are lifted away from the next comb, or combs, thereby
enlarging the apertures through the filter barrier,

" 2. Afiltration barrier as claimed in claim 1 whergin the support means is a plurality of
support joists attached transversely adjacent the support bars.
3. A filtration barrier as claimed in claim? or claim 2 wherein the cross-section of the
elements may be round, or alilptical, of rectangular, or obround, or wedge-shaped.
4, A fiftration barrier ag claimed in claim 1 comprising a first plurality of pairs slements
wherein each pair of the first plurality comprises a second element that is less stiff than a
first element, whereby each second element is fifted above each first element when fluid
flows backwardly between bristles or elements,
5. A filtration barrier as claimed in claim 1 comprising a second plurality of triplets of
elements wherein each triplet of the second plurality comprises a third element that is less
stiff than a second element, and a second élement that is less stiff than the first element,
whereby ¢ach third element is raised further than each second element and each second
element is raised further than each first element when the fluid flows backwardly between
the elemenis,
8. A filtration barrier as ¢laimed in any prior claim wherein differences in cross-section
between individual elements determines a different element stiffness.
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7. A filtration barrier as claimed in any prior claim wherein differing material properties
batween individual eloments detarmines a different stiffnéss for each slement.

8. A filtration barrier as claimed in any prior claim wherein the free end of each element
extends in length beyond more than two said Second spaces, and wherein fluid flowing
forwardly between adjacent single support bars or strips passes sequentially through the
first spaces of more than one comb.

9. A filtration barrier as claimed in.any prior claim wherein each comb in a plurality of said
combs is numbered 1, 2, 3, 4, ete., in a third sequence to denote its position in the
plurality of said combs, and wherein each odd-numbered comb is a first comb and each
even-numbered comb is a secend comb,

and wherein all the elements of each first comb branch from their single support bar
towards the right hand side, and all the elements of each second comb branch from their
single support bar towards the left hand side.

10. A filtration barrier as claimed in claim @ wherein support joists are arranged in a
parallel and equally-spaced apart array, and whereon

the combs are assembled and fastened at an angle between 45 and 135 degrees to the
support joists ih a fourth sequence of combs, wherein the elements of the next comb in
the fourth sequence overiap the elements of one or more prior combs in the fourth
sequence to form the filter barrier,

11. Afiltration bartier as ¢laimed In ¢laim 10 wherein the support joists are arranged in a
parallel and equally-spaced apart array, and whereon the combs are assembled and
fastened with their support bars or strips positioned at an angle between 45 and 135
degrees to the support joists it a fifth sequence of sormbs, wherein the glements of the
next comb in the fifth sequence overlap the elements and the support bar of one or more
prior combs In the fifth sequence to form the fliter barrler.

12. A filtration barrier wherein the elements of claim 1 become primary elements within a
first sheet of resilient material, and the single bars or strips become secondary elements
within the first sheet, wherein the primary elements are arranged transversely to the
secondary elements, and wherein

the secondary elements share a common plane with the primary elements in their relaxed
state, and the primary elements are each anchored to the secondary elements at one end
only leaving a hen-attached end free to be lifted out of the commeon plane, and wherein
the support means are support elements adjacent the underside of the first sheet and are
arranged transversely to the primary elements, and wherein the support elements are
positioned to prevent each said non-attached end moving past support elements, and
wherein the primary elements are grouped into paits of primary elements comprising a
first primary element and a second primary element in a sequence of pairs wherein the
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second primary element of each pair is less stiff, than the first primary element, and
wheraby each second primary element is raised above sach first primary slemant when
fluid flows backwardly between the primary elements.

13, A filtration barrier ag claimed in claim 12 whersin the primary elemsnts are attached at
each end fo adjacent second elements, and wherein each primary element is of a flat and
narrow zlg-zag shape, or sinusoldal shape, or curved shape, and whereln

the support means comprise fitth elements adjacent the underside of the first sheet and
are arranged transversely to the primary elements, and wherein the fifth elements are
positioned at one or more places along the length of each primary element to prevent
each primary elemant maving past the fifth elements.

14. A filtration barrier as claimed in claim 12 or claim 13 wherein the primary elements are
grouped into triplets of primary elements in a sixth sequence of triplets, each triplet
comprising a first primary element, a second primary element, and a third primary
element, wherein the third primary element of each triplet is less stiff, than the second
primary element of each triplet, and the second primary element of each triplet is less stiff,
than the first primary element of each triplet, whereby

each third primary element is raised further than each second primary slement, and

each second primary element is raised further than each first primary element,

when fluid flows backwardly between primary elements.

13. Afiltration barrier as claimed in any prior ¢laim wherein the support means is a stiff
tubular grid and a long single comb is wrapped around the stiff tubular grid as a helix to
form a tubular filter wherein each successive wrap of the long single comb overlaps a prior
wrap to obtain a preferred spacing of the single combs in the helix, whereby the tubular
filter is formed, and wherein fluid flowing forwardly flows from outside the tubular filter, and
fluld flowling backwardly flows from Inside the tubular filter.

16. A filtration barrier as claimed in claim 15 wherein a single first comb and a single
second comb are overlapped and assembled tegether as a paired ribbon comprising

the single first comb and the single second comb, and wherein the paired ribbon is
wrapped around the tubular grid frame as a helix, and wherein each successive wrap of
the paired ribbon overlaps a prior wrap in the helix to obtain the preferred spacing of first
combs and second combs in the helix, whereby a tubular filter is formed.

17. A filtration barrier as claimed in claim 1 wherein the filter barrier is a filter screen and
the elements become warp elements within a filter screen, and the single bars become
weft elements within the filter screen, wherein the warp elements are arranged
transversely to the weft elements, and whersin

the spaces between the warp elements form the plurality of apertures, and wherein
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the weft elements and the warp elements lie in approximately the same plane in their
ralaxed state, and the warp elements ars sach attached to weft slements at sach warp-
weft element intersection, and the weft elements are stiffer than the warp elements, and
wherein the spacing betwesn weft elements is more than thres times the spacing betwesn
warp elements, and wherein

the support means comprise st elerments ad)acent the underside of the filter screen
arranged transversely to the warp elements, and wherein

the stiff elements are spaced between the weft elements, and wherein the stiff elements
are spaced and positioned to limit the deflection of watp elemeants when fluid flows
forwardly between warp elements before passing the stiff elements, and whereby

the warp elements are litted away from the stiff elements when fluid flows backwardly
hetween the warp elements.

18. A filtration barrier as claimed in claim 17 wherein the warp elements are grouped into
pairs ‘of warp elements in a sequence of element pairs wherein each first wérp element of
each elerment pair is more extensible than each second warp element, whereby

each first warp element is raised above each second warp ¢lement when fluid flows
backwardly between the warp elements.

19. A filtration barrier as claimed in claim 17 wherein the warp elements are grouped into
individual groups of warp elements in a sequence of groups wherein each spaced group
comprises more than two warp elements wherein each first warp element in each group is
less resiliont than each second warp element, and sach second warp elornent in aach
spaced group is less resilient than each next adjacent warp element, and

thereafter, each next warp ¢lement of each spaced group is less resilient than

each sequentially next warp element, until each last warp slement of each spaced group
Is the least axtensible warp element of each spaced group, whereby, when fiuld flows
backwardly between the warp slements,

each first warp element is raised above each second warp element of each individual
group, and, each second warp element of each group is raised above each next warp
element of each individual group, and \

thereafter each next warp element of each individual group is raised above its sequentially
next warp element, until the last warp element of each individual group is the least raised
warp element of each group.

20. Afiltration barrier as ¢laimed in claim 17 or ¢laim 18 or ¢laim 19 wherein

individual warp elements comprise one or more filaments twisted together to form a rope
or thread, and whersin

the extensibility of individual warp elements decreases as the number of filaments in the
individual warp element increases.
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21, A filtration barrier as claimed in ¢laim 27 or claim 18 or claim 19 wherein individual
warp slemants comprise a single fikre or filament, and wherein

the extensibility of individual warp elements decreases as the cross section size of the
individual filament decreases.

22. A filtration barrier as claimed in claim 17 or claim 18 or claim 18 wherein each warp
element Is of a zIg-zag shape, or sinusecldal shape, or curved shape between weft
glernents,

23. A filtration barrier as claimed in claim 1 wherein the slements are grouped into a
primary sequence of groups wherein each group comprises a fitst element, a next
element, and thereafter a sequentially next element, and wherein

gach first element is less stiff than the next element, and the next element is less tiff than
the sequentially next slement, and theresfter

gach next element is less stiff than each sequentially next element of each group, until
each last element of each group is the stiffest element of each group, whereby, when fluid
flows backwardly between the elements, the first element of each group of each primary
sequence is litted higher than each next element of each group, and the hext element of
each group is lifted higher than the sequentially next element of each group, and
thereafter, the next element is lifted higher than the sequentially next element of each
group, until the last element of each group is lifted least,

24. A filtration barrier as claimed in claim 1 wherein the elements are fibres.

25. A filtration barrier as claimed in claim 17 wherein the weft elements ‘and the warp
elements are joined by either a weaving means, or an adhesion means, or a fusion
means.,

26. A filtration barrier as claimed in claim 1 wherein the elements may be bristles, or strips
or fibres.
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AMENDED CLAIMS
received by the International Bureau on 17 September 2009 (17.09.2009)

1. A filtration barrier comprising a plurality of apertures betweaen slements that permit
a fluid to flow through, but restrict the passage of particles of sizes greater than an
aperture width, wherein a plurality of said slements are securely attached to a single
support bar to form a comb, and

whereln each element has a free end with Its other end attached to the single support
bar with all said elements arranged parallel to each other, and wherein

a plurality of said combs are arranged with second spaces between each pair of
adjacent single support bars in a parallel array so that the free ends of the elements
of each comb of the plurality of said combs overlap the support bar of the next comb
in the array, and wherein the elements of each comb branch from the support bar
and lie in a common plane in their relaxed state,

and wherein each element is supported at its free end by the next comb, and each
element is of a stiffness and length that permits each element to yield only slightly
under pressure from fluid flowing forwardly between the elements,

ahd when fluid flows backwardly through the barrier each element is unsupported at
its free end, whereby the elements yield under pressure from the backwardly flowing
fluid and the free ends of elements are lifted away from the next comb thereby
enlarging the apertures through the filtration barrier.

2. Afiltration barrier as ¢laimed in claim 1 wherein the elements are arranged in
groups wherein each group comprises two or more elements and wherein the
elements within each group are designated a first element, a second element, a third
element et cetera, according to the number and position of the elements within each
group, and wherein each first element is more flexible than each second element,
and each second element Is more fiexible than each third element, et cetera,
whereby

when the fluid is flowing backwardly between and from below the elements the free
ends of elements in each group are lifted away from the next comb so that the
aperture below each second element is smalier than the aperture below each first
element, and the aperture below each third element is smaller than the aperture
below each second element , et cetera, so that the aperture below each next element
of each group is smaller than the aperture below each prior element of each group,
thereby providing groups wherein the first element of each group provides the largest
aperture, and the aperture below each sequentially prior element is smaller until the
last element within each group provides the smallest aperture when the fluid is
flowing backwardly between the elements.
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3. A filtration barrier as claimed in claim1 or claim 2 wherein the cross-section of the
oloments may be round, or slliptical, or rectangular, or obround, or wedge-shaped.
4. A filtration barrier as ¢laimed in claim 2 wherein each group comprises only the
first element and the second element.

5. A filtration barrier as claimed in ¢laim 1 or ¢laim 2 wherein additional stiffening
strips attached laterally to the elements In each comb or each group assist the
elements to sustain their spacing.

8. A filtration barrier as claimed in any prior ¢laim wherein differences in cross-
section between individual elements determines a different element stiffness.

7. A filtration barrier as claimed in any prior claim wherein differing material
properties between individual elements determines a different stiffness.

8. A filtration barrier as claimed in any prior claim wherein the free end of each
element extends in length beyond more than two said second spaces, and wherein
fluid flowing forwardly between adjacent single support bars or strips passes
sequentially through the apertures of more than one comb.

9. A filtration barrier as ¢laimed in any prior ¢laim wherein each comb in a plurality of
said combs is numbered 1, 2, 3, 4, ¢tc., in a third sequence to denote its position in
the plurality of said combs, and wherein each edd-numbered comb is a first comb
and each even-numbered comb is a second comb,

and wherein all the elements of each first comb branch from their single support bar
towards the right hand side, and all the elements of each second comb branch from
their single support bar towards the left hand side.

10. A filtration barrier as claimed in claim 9 wherein support joists are arranged in a
parallel and equally-spaced apart array, and wherein the elements of the next comb
In the third sequence overlap the elements of one or more prior combs In the third
sequence to form the filtration barrier.

11. A filtration barrier wherein the elements of claim 1 become primary elements
within a first sheet of resilient material, and the single support bars become
secondary elements within the first sheet, wherein the primary elements are arranged
transversely to the secondary elements, and wherein

the secondary elements share a common plane with the primary elements in their
relaxed state, and each primary element is attached to one of the secondary
¢lements at one end only leaving a non-attached end free to be raised away from the
common plane, and wherein

support elements are provided adjacent the underside of the first sheet and are
arranged transversely o the primary elements, and wherein the support elements are
positioned to prevent each said non-attached end moving past the support elements,
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12. A filtration barrier as claimed in claim 11 wherein the primary elements are
grouped into pairs of primary slements comprising a first primary slement and a
second primary element in a sequence of pairs wherein the second primary element
of each pair is less flexible than the first primary slement, and whereby sach first
primary element is raised away from each second primary element when fluid flows
backwardly between the primary elements.

13. A filtration barrier as claimed in claim 11 or claim 12 wherein the primary
elements are attached at each end to adjacent second elements, and wherein each
primary element is of a flat and narrow zig-zag shape, or sinusoidal shape, or curved
shape, and wherein

fith elements are provided adjacent the underside of the first sheet and are arranged
transversely to the primary elements, and wherein the fifth elements are positioned at
one or more places along the length of each primary element to prevent each primary
element moving past the fifth elements.

14. A filtration barrier as claimed in claim 12 or claim 13 wherein the primary
elements are grouped into triplets of primary elements in a sixth sequence of triplets,
each triplet comprising a first primary element, a second primary element, and a third
primary element, wherein the third primary element of each triplet is less flexible,
than the second primary element of each triplet, and the second primary element of
each triplet is less flexible, than the first primary element of each triplet, whereby
each first primary element is raised away from each second primary element, and
each second primary element is raised away from each third primary element,

when fluid flows backwardly between primary elements.

18. A filtration barrier as claimed any of claims 1, or 2, or 3, or 4, or 5, or 6, or 7, or 8,
or 9, or 10 whereln a long single sald ¢omb Is wrapped as a hellx around a stiff
tubular grid to form a tubular filter wherein each successive wrap of the long single
said comb overlaps a prior wrap to obtain a preferred spacing of the single combs in
the helix, whereby the tubular filter is formed, and wherein fiuid flowing forwardly
flows from outside the tubular filter, and fiuid flowing backwardly flows from inside the
tubular filter,

18. A filtration barrier as ¢laimed in ¢claim 15 wherein a single first said comb and a
single second said comb are overlapped and assembled together as a paired ribbon
comprising

the single first said comb and the single second said comb, and wherein the paired
ribbon is wrapped around the tubular grid frame as a helix, and wherein each
successive wrap of the paired ribbon overlaps a prior wrap in the helix to obtain the
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preferred spacing of first combs and second combs in the helix, whereby a tubular
filter is formed.

17. A filtration barrier as claimed in claim 2 wherein the filtration barrier is supported
upon stiff bars and wherein one or more stiff bars are spaced apart between sach
pair of support bars and positioned adjacent to and under the elements such that
when fluld Is flowing forwardiy It passes firstly between the elements before passing
the stiff bars, and wherein also

the free ends of all elements are attached to the support bar of the next comb in the
array to form a mesh wherein the second spaces are more than four times the
aperture width, and wherein each first element is the most flexible or most
extendable element in each group, and each next element in each group yields and
deflects less than its immediately prior element when fluid is flowing backwardly
between the elements, thereby forming a series of apertures between the elements
of each group and the adjacent stiff bars,

wherein the apertures between the first element of each group and the adjacent stiff
bars are the largest, and the apertures between the second element of each group
and the adjacent stiff bars are smaller, and the apertures between each next element
of each group and the adjacent stiff bars are progressively smaller than the apertures
between each prior element of each group and the adjacent stiff bars when fluid is
flowing backwardly between the elements, and

when the fluid is flowing forwardly between the elements the deflection of all
elements is limited by the stiff bars, and wherein said stiff bars may be part of a grid
or mesh,

18. A filtration barrier as claimed in claim 17 wherein the elements become warp
elements within a fliter screen, and the support bars become weft elements within the
filter screen, wherein the warp elements are arranged transversely to the weft
elements, and wherein

the spaces between the warp elements form the aperture widths, and wherein

the weft elements and the warp elements lie in approximately the same plane in their
relaxed state, and the warp elements are each attached to weft elements at each
warp-weft element intersection, and wherein the weft elements are stiffer than the
warp elements.

19. A filtration barrier as claimed in claim 18 wherein

individual warp elements comprise one or more filaments twisted together to form a
rope or thread.

20. A filtration barrier as ¢laimed inh claim 17 or claim 18 wherein each warp element
is of a zig-zag shape, or sinusoidal shape, or curved shape between weft elements.

AMENDED SHEET (ARTICLE 19)



WO 2009/124335 PCT/AU2009/000401
21

21, A filtration barrier as claimed in claim 1 wherein the elements are bristles or strips
or fibros.

22, A filtration barrier as claimed in claim 17 wherein the weft elements and the warp
elements are joined by either a weaving means, or a crimping means, or an adhesion
means, or a fusion means.

23. A filtratlon barrler as clalmed In claim1 or claim 2 whereln the elements are not
straight.
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