1 FILTRATI ON SYSTEM FI ELD OF THE | NVENTI ON The invention relates to
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The prior art in filter elements includes fiber-wound disposable elements whereby
a porous blank is used as a base around which layers of wound fibers are added. The
resulting element presents a maze that traps particles in the fiber. The filtration degree is
controlled by the combination of: the number of wound layers, the winding tension, and
the fibers properties such as material size and surface. Fiber-wound elements for non-
automated filtration are typically cylindrical surfaces called “cartridges” in the
professional jargon. Cartridges are non-renewable, disposable elements that make up for
most of the fiber-wound filtration industry. In automated fiber-wound filtration, there are
flat-shaped, rectangular elements that are placed linearly to form long flat surfaces. The
result is a larger filtration surfaces that can be cleaned using a pressure jet head that is
moved linearly along the surface.

In the prior art there are no fiber-wound elements that allow the formation of flat
or semi-flat, disc-shaped filtration surfaces.

SUMMARY OF THE INVENTION

The invention is directed to a fiber-wound filtration system for use with spiral-
trajectory type cleaning systems. The two basic elements in the system are the filter
element and the central filtrate conduit. The filter element utilizes multiple layers of fiber
wound on a backing surface in a direction perpendicular to the backing’s radial centerline.

The element is shaped as part of a disc and multiple filter elements may constitute a



The invention is directed to a fiber-wound filtration systemfor use with
spiral-trajectory type cleaning systens. The two basic elenents in the
system arwothe/fari7eer el enent and the central filtrate eomastari/odse7filter
el enment utilizes multiple layers of fiber wound on a backing surface in a
direction perpendicular to the backing's radial centerline. The elenent is
shaped as part of a disc and nultiple f2ilter elenents may constitute a 2
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about a centerline and conbined with a central spiral-1like cleaning
mechani sm @&nd the direction in which the fiber is wound.

Fig. 2 is a simplified illustration of how multiple filter elements may be assembled
to form filter discs, and how discs may be stacked and connected by a central filtrate
conduit to form a filter stack.

Fig. 3 is a simplified illustration of how a multitude of disc stacks may be
arranged about a centerline and combined with a central spiral-like cleaning mechanism.

Fig. 4 is a simplified illustration of an example of a backing with multiple filtrate
collection zones, each with its own filtrate drain passage to backing’s internal cavity.

Fig. 5 is a simplified illustration of the multi-contact point approach for securing
the filter element, in accordance with an embodiment of the invention.

Fig. 6 is a simplified illustration of a sample setup to produce spiral-like cleaning
head trajectory on the filter disc surface. In this example, disc stacks are cleaned
sequentially as the cleaning heads are slowly advanced in a circular path while the stacks
rotate at a much faster rate.

DETAILED DESCRIPTION OF EMBODIMENTS

Though the following description focuses on a three stack, circular arrangement
with a central cleaning head manifold, it should be clear that any number of stacks can be
used with any cleaning manifold arrangement appropriate for a spiral-trajectory type
cleaning system.

Reference is made to Fig. 1. A plurality of filter elements 10 comprise multiple
layers of fiber 12 wound on a backing surface 14 in a direction perpendicular to the

backing’s radial centerline 16. There is a filter element filtration outlet 17.



Fig. 4is asinplified illustration of an exanple of a backing with
multiple filtrate collection zones, each with its own filtrate drain
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One contact point is provided by inserting the filter element’s outlet 17 into the
central conduit 20 and another point is provided by a spacer-retaining ring 34, which
secures the filter element 10 in place radially and laterally from both sides. Additional
radial retention and elements alignment at the perimeter is achieved by a strap 36 in a
groove 38. The resulting disc assembly is both rigid and secure. The flexible strap 36
provides added radial support and filter element alignment for close and contact-less
rotation that results in significantly greater cleaning efficiency. Cleaning fluid flows into
the central conduit 20 and out of the filter. The central conduit 20 also serves as a
structural member to transmit rotational torque and hold the elements 10 rigidly in place.

In other words, the filter element’s cylinder outlet 17 is inserted into a hole in the
main collection conduit 20. While this serves to evacuate the filtrate from the filter
element 10 into the main conduit and out of the filter, it also serves as a (first) lateral
support. Additional lateral support is provided by spacer-retaining ring 34 pressing

against the side of the element 10. As the distance is increased from the last lateral



The effectiveness of cleaning head 26 is directly related to the distance
fromthe filtration surface to be cleaned. In an enbodi nent of the
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of fset. Each cleaning head applies at | east one water pressure jet to the
filter disc surface with effective instantaneous cl eaning area AE. Each
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may be advant ageous to have a separate cleaning fluid supply by way of a
fl exi bl e condel Eachplpaning headeapplieszanilaag) qpe oakes ressvece il wthe sitertdiss sutfacs nuch
hi gher rate o -ed W tj.ony of : | oduced
spiral-1li k?@e{%ﬁ ‘\%gn%%%}lggt&gﬁléﬁg%r%%n%% Ev%n%%%?@fa ? gsc{&?‘\%%dctlgzlgen?ﬁg ar ea
AE result iof agigrpmembergint ey liggedoidtrtates pbhauethedilgmiguhbaweRoagiogdenieFi g. 6.

6 CLAI M5 t. i i ned..i s: fil Ny c ' by:

a plurali Y\?@s&s Iﬂ%i (\I%%eglrn el lclalllr%%%atteg ]ez( i‘ﬁ?le%f ct)lﬁfc}r)%l&sl ﬁ{r%gﬁ))rérllsf{n? %lgg%rrgey%‘r%@%fﬂﬁ ber

(12) wound ctaniag blaa#s ngths prdsacized Iddaning Huidi Mecothen apeicpéndi culnay Heo t he
backing' s radi,al.. GENLELLE Neh Ak o ANGCRAIPLI SHPA A4 LE ST ChamEnty. i
filtration OUTEEOF19)MaVe & PHFFELAr BT8P 5y W b R85 skt y of
filter di sdaripg8he skadheproatsoniy discongled it { 2dph hixhéoram Ednhfaesd sittadies (22)

di stributed about cl eani ng .systemr ot at.i center (.24); and. .. a

ol ural 1y PaBTLG P e RSB mrerd LB ST it Sbirenaritr of o
(28) for dithegtectig: didadikgafeaar ab@@nh Bgnlbicohverddt of SaifltteCNutfice(ad@genand out
of the system 2. The filtration systemaccording to claim1, wherein said

mani f ol d (ZF@}%'  otates said cleani ng heads (26) about a |ongitudinal axis
(32).



3. The filtration systemaccording to claim1, wherein said filtration
outlet (17) is received in said conduit (20) and a spacer-retaining ring
(34) secuwemaisdr7bi | ter el enments (10) radially and | at ecatdsgotfiossssnot h
sides of said elenents (10). 4. The filtration systemaccording to claim
1, wherein a strap (36) is inserted in a groove (38) fornmed on a perineter
of said filter elenents (10). 5. The foiltration systemaccording to claim
1, wherein said conduit (20) is a central conduit (20) that serves as a
structural menmber to transmit rotati©hdM®orque and hold said filter

el ement s (Wﬁatﬁécgiiﬁi&%isi n place. 6. The filtration systemaccording to

claim1, wherein each of said filter elenents (10) conprises ribs (40) that

form fl ow dhanndl fslrgyonsyppochirageristdly: | ayers at a di stance away from said
backen surteceuhfl o By Ay U AAERLA PAie el PR,
col | ecti on onanteskifid Yrface (14) in a direction perpendicular to the backing’s radial centerline
(16), and comprising a filter element filtration outlet (17), said filter elements (10)
forming a plurality of filter discs (18) stacked along a conduit (20) to form filter stacks
(22) distributed about a cleaning system rotation center (24); and
a plurality of cleaning heads (26) in fluid communication with a manifold (28) for
directing flow of a cleaning fluid into said conduit (20) and out of the system.
2. The filtration system according to claim 1, wherein said manifold (28) rotates said
cleaning heads (26) about a longitudinal axis (32).
3. The filtration system according to claim 1, wherein said filtration outlet (17) is
received in said conduit (20) and a spacer-retaining ring (34) secures said filter elements
(10) radially and laterally from both sides of said elements (10).
4. The filtration system according to claim 1, wherein a strap (36) is inserted in a
groove (38) formed on a perimeter of said filter elements (10).
5. The filtration system according to claim 1, wherein said conduit (20) is a central
conduit (20) that serves as a structural member to transmit rotational torque and hold said
filter elements (10) rigidly in place.
6. The filtration system according to claim 1, wherein each of said filter elements
(10) comprises ribs (40) that form flow channels by supporting fiber layers at a distance
away from said backing surface (14).
7. The filtration system according to claim 1, wherein each of said filter elements

(10) comprises multiple filtrate collection zones (42).



