77096837 A2 I 10 00 00O L 0 A

WO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O O 0

International Bureau

(43) International Publication Date
30 August 2007 (30.08.2007)

(10) International Publication Number

WO 2007/096837 A2

(51) International Patent Classification:
BO1D 24/14 (2006.01)

(21) International Application Number:
PCT/IB2007/050584

(22) International Filing Date:
23 February 2007 (23.02.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

2006/01605 23 February 2006 (23.02.2006) ZA

(71) Applicant and

(72) Inventor: BEAUCHAMP, Siobhan Sandra [ZA/ZA];
Unit G Ellismere, 255 Musgrave Road, 4062 Musgrave
(ZA).

(74) Agents: WELTHAGEN, Dieter Hein et al.; Adams &
Adams, PO Box 2746, 4 The Crescent, Westway Office
Park, Suite 1, 3635 Westville (ZA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: A WATER FILTER

(57) Abstract: This invention relates to a water filter. The filter includes a tank that operatively contains filter sand through which
water is pumped for filtering the water. The filter includes a collector in a bottom region of the tank. The collector includes a central
hollow hub and a plurality of laterals, extending radially from the hub and in a circumferentially spaced arrangement about the hub.
Each lateral includes a length of tubing defining a stem that projects laterally from the hub and a length of tubing defining the loop,
e the lateral bifurcating from the stem into the loop. Each length of tubing defines a plurality of openings through its wall that permit
water flow from the inside of the tank into the collector, in use of the filter. The invention extends also to such a collector, per se.
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AWATERFILTER

THIS INVENTION relates to a water filter.

The invention relates particularly to a water filter that uses sand as a filter medium and
that is used for filtering swimming pool water. A known filter of the type includes a tank
that operatively contains such sand. The filter is operatively connected in line with a pipe
line, a pump, and a swimming pool in a configuration providing for the pump to circulate
water in the pool through the filter and the pool. The filter typically has an inlet assembly
including an inlet pipe that terminates in a diffuser near the operative top of the tank.
The filter has also an outlet assembly including an outlet pipe that originates from a
collector in an operative bottom region of the tank. In a filtration mode of the filter, water
enters the tank via the inlet pipe and the diffuser, flows through the filter sand, is
collected by the collector, and exits the tank via the outlet pipe. In plan, the collector
typically is spread out generally horizontally across the said operative bottom region with
the aim of inducing a substantially even flow of water, and thus effective filtering of the
water, through the sand contained in the tank, i.e. from the top to the bottom of the tank.

Insofar as the operation of a water filter of the above type is already well known, this is
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not described in further detail herein.

The collector of a known water filter of the type includes a plurality of straight perforated
tube sections, known as laterals, that project radially from a central hollow hub of the
collector and that communicate, via the hub, with the outlet pipe of the filter. Insofar as
the laterals are substantially “evenly perforated” along their lengths, water flowing
through sand, operatively contained in the tank within which the tube sections are
located, will follow a path through the sand towards the laterals, entering the laterals
mainly through perforations on the operative top side of the tube sections. As such, the
sand will tend to form “dead pockets” between adjacent laterals in the region level with
and below the laterals, i.e. areas through which water being filtered does not flow. The
potential filtering efficiency of the filter is thus detrimentally affected, while hardening of
the sand within the tank, particularly below the tube sections, can also result.

In the light of the above it is an object of this invention to provide a water filter, of the
general type referred to above for filtering swimming pool water, in respect of which the
dead pockets are at least ameliorated so as to enhance its filtering efficiency.

Any reference hereinafter to a filter must be interpreted as a reference to a water filter of
the general type referred to above for filtering swimming pool water, which uses sand as

a filter medium.

According to a first aspect of this invention there is provided water filter which includes,
defined in an upright orientation thereof,

a tank that defines an enclosed space therein for containing sand as a filter

medium;

a water inlet assembly which defines therethrough a water flow passage between
an external inlet of the filter and an inlet of the tank in a top region of the tank; and
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a water outlet assembly which includes

a water collector in an operative bottom region of the tank, including a central
hollow hub and a plurality of laterals, extending radially from the hub and in a
circumferentially spaced arrangement about the hub, each lateral including a length of
tubing that defines a loop and that defines a plurality of openings through its wall that
permit water flow from the space defined in the tank into the collector, in use of the filter;
and

an outlet pipe originating in the hub and terminating in an external outlet of
the filter.

The filter is operatively connected in line with a pipe line, a pump, and a swimming pool
in a configuration providing for the pump to circulate water in the pool through the filter
and the pool. The water inlet assembly typically includes an inlet pipe that terminates in
a diffuser near the operative top of the tank, the diffuser defining the inlet of the tank of
the filter. During a filtration cycle of the filter, water enters the tank via the inlet pipe and
the diffuser, flows through the filter sand, is collected by the collector, and exits the tank
via the outlet pipe. The water is filtered as it passes through the sand. During a
backwash cycle of the filter, the water flow is reversed. Insofar as the operation of such
a filter is largely conventional, it will not be described in full detail herein.

A water collector as herein envisaged, including laterals defining loops, may be
configured to yield a more even distribution of the laterals throughout sand in the bottom
region of a tank of a water filter than is possible with a water collector including only
straight laterals. This is particularly the case where the loops of a collector as herein
envisaged define the extremities of the laterals remote from the hub and where the
loops are disposed at least near horizontal. As such, the potential for dead pockets, as

referred to above, to form in the sand is minimized.
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The sum of the flow cross-sectional areas of openings on the underside of each lateral
may exceed the sum of the flow cross-sectional areas of openings on the top side of the
lateral by at least 50%. It is envisaged that this may direct water flow more towards the
sand in the region underneath the collector, minimizing the potential for the formation of
dead pockets, as referred to above, in the sand between and underneath the laterals.

Each lateral may include both a length of tubing defining a stem that projects laterally
from the hub and the length of tubing defining the loop, the lateral bifurcating from the
stem into the loop.

The distribution of the openings defined through the wall of each lateral may be such as
to yield a substantially even flow of water through the sand in the tank of the filter
throughout a horizontal cross-section above the collector, in use of the filter.

The openings defined by the laterals may include transverse slits. In addition, each
lateral may be corrugated. In this case, the slits of the lateral may include slits that are
disposed in outer crests of the corrugation. Alternatively or additionally in the said case,
the slits of the lateral may include slits that are disposed in outer valleys of the
corrugation. The Applicant envisages that, with the laterals having slits disposed in their
outer valleys, sand will be urged into the valleys by water flow during filtering of
swimming pool water. The sand will thus be compacted in the valleys and its filtering
efficiency, particularly its ability to capture small particulate impurities, will thus be
enhanced.

Clearly, the width of the slits, where provided, will be such as to operatively prevent filter
sand from entering the collector through the slits.

Each slit may be tapered in cross-section, its sides converging towards the outside of
the lateral by which it is defined.
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It will be understood that the exact configuration of the water collector of the filter of the
first aspect of the invention and particularly of the laterals thereof are greatly variable,
while still embodying the essential principles of this aspect of the invention, which
provides for an arrangement in relation to which dead pockets within the sand contained
within the tank of the filter and hardening of the sand is largely eliminated, while a
substantially even flow of water through the entire mass of the sand also is effected.

According to a second aspect of this invention there is provided a water collector, for
location in an operative bottom region of a tank of a water filter that operatively contains
sand as a filter medium, which includes a central hollow hub and a plurality of laterals,
extending radially from the hub and in a circumferentially spaced arrangement about the
hub, each lateral including a length of tubing that defines a loop and that defines a
plurality of openings through its wall to operatively permit water flow from the space
defined in a tank of a filter of which the collector operatively forms a part into the
collector, in use of the filter.

The sum of the flow cross-sectional areas of openings on the operative underside of
each lateral may exceed the sum of the flow cross-sectional areas of openings on the
operative top side of the lateral by at least 50%.

Each lateral may include both a length of tubing defining a stem that projects laterally
from the hub and the length of tubing defining the loop, the lateral bifurcating from the
stem into the loop.

The distribution of the openings in each lateral may be such as to, in use of a filter of
which the collector operatively forms a part, yield a substantially even flow of water
through sand in the tank of the filter throughout a horizontal cross-section above the
collector.
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The openings defined by the laterals may include transverse slits. In addition, each
lateral may be corrugated. In this case, the slits of the lateral may include slits that are
disposed in outer crests of the corrugation. Alternatively or additionally in the said case,
the slits of the lateral may include slits that are disposed in outer valleys of the

corrugation.

Clearly, the width of the slits, where provided, will be such as to operatively prevent filter
sand from entering the collector through the slits.

Each slit may be tapered in cross-section, its sides converging towards the outside of
the lateral by which it is defined.

The invention is described below by way of an example of a water filter, in accordance
with the first aspect of the invention, which includes a water collector, in accordance with
the second aspect of the invention, and which is illustrated in the accompanying

diagrammatic drawings. In the drawings:

Figure 1 shows a diagrammatic sectional elevation of an embodiment of a water
filter, in accordance with the first aspect of the invention, incorporating an embodiment
of a water collector, in accordance with the second aspect of the invention;

Figure 2 shows a diagrammatic top view of the water collector of Figure 1;

Figure 3 shows a diagrammatic detailed three-dimensional view of a part of a wall
of a lateral of the water collector of Figure 2;

Figure 4 shows a diagrammatic sectional elevation of the filter of Figure 1 during
a filtration cycle thereof; and

Figure 5 shows a diagrammatic sectional elevation of the filter of Figure 1 during



10

15

20

25

30

WO 2007/096837 PCT/IB2007/050584

a backwash cycle thereof.

Referring initially to Figure 1, a water filter which is suitable for filtering swimming pool
water and which uses sand as a filter medium is designated generally by the reference
numeral 10. The filter 10 includes a tank 12 that is made up of two tank halves 14. The
tank halves 14 are injection moulded bodies of a reinforced synthetic plastic material,
typically an engineering polymer known in the trade as PPGF30, which is glass loaded.
The tank halves 14 define peripheral flanges 16 where they abut one another, the
halves being secured together by heat welding.

The top tank half 14 defines at its top centre an access opening 22 and has a closure 24
for the opening removably secured thereto. With the closure 24 in place, it seals off the
opening 22 so that an enclosed internal space 26 is defined in the tank 12. The tank 12
can then withstand internal pressures which are generated during operation of the filter
10.

The filter 10 includes also a water inlet assembly 28 which includes a coupling 30,
mounted on a wall of the top tank half 14 and extending through a hole defined through
the wall, an elbow pipe 32, and a diffuser 34. The assembly 28 defines therethrough a
water flow passage 36 between an inlet 38 of the filter 10 and a plurality of outlets 40
defined by the diffuser 34, serving as inlets of the tank 12. Insofar as the assembly 28
may be essentially conventional, it is not described in more detail herein.

The filter 10 includes also a water outlet assembly 42 which includes a water collector
44, an outlet pipe 46, and a coupling 48, mounted on a wall of the bottom tank half 14
and extending through a hole defined through the wall. The outlet pipe 46 defines an
outlet 49 of the filter 10. The collector 44 includes a central hollow hub 50 located in the
centre of the tank 12 near its bottom and six identical laterals 52 extending radially from
the hub and in a circumferentially spaced arrangement about the hub.
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In Figure 2, the collector 44, including the hub 50 and six laterals 52, are shown in top
view. Each lateral 52 includes both a length of tubing 54 defining a stem that projects
laterally from the hub 50 and a length of tubing 56 defining a substantially triangular
loop, the lateral bifurcating from the stem into the loop. Each length of tubing 54 defines
a socket 58 within which a complementary spigot (not shown) forming a part of the hub
50 is received. Each spigot and the corresponding socket define complementary
bayonet-type engagement formations via which the corresponding lateral is detachably
attached to the hub 50. In the attached configuration of the laterals 52, water flow
passages defined in the lengths of tubing 54 and 56 are in communication with the
inside of the hub 50 and a flow passage 60 (see Figure 1) defined in the pipe 46.

It will be understood that the dimensions of the hub 50 and the diameter of each length
of tubing 54 extending therefrom limit the number of laterals that can extend from the
hub 50. The looped configurations of the lengths of tubing 56 ensure that the collector
44 is essentially more evenly distributed throughout the sand in the bottom region of the
tank 12 (see Figure 1) than would be the case with six straight laterals projecting from
the hub 50.

As is also apparent from Figure 2, each lateral 52 is corrugated along the major part of
the length of its tubing 54 and 56.

Figure 3 shows a sectional view of a part of a wall 62 of one of the laterals 52. The wall,
being corrugated, defines outer peaks 64, outer valleys 66, and corresponding inner
valleys and peaks, respectively. In the outer peaks 64 and outer valleys 66, the wall 62
defines openings in the form of slits 68 via which the space 26 (see Figure 1) defined in
the tank 12 (see Figure 1) communicates with the passage defined inside the lateral 52,
here designated by the reference numeral 70. It will be noted that the configuration of
the wall 62 is such that each slit 68 is defined by an inner valley 72 which tapers
inwardly towards the outside of the wall. As such, each slit 68 is tapered in cross-
section. Each slit 68 has a width of approximately 0.14mm, which is such that typical
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sand used as a filter medium in the tank 12 (see Figure 1) is not permitted to pass
through the slit into the passage 70. The distribution of the slits 68 is such that
approximately 50% more flow cross-sectional area of slit is provided on the underside of
the lateral 52 than on its top side. The purpose of this aspect of the distribution of the
slits 68 will be described hereinafter along with another aspect of their distribution.

With reference now particularly to Figures 4 and 5, in use of the filter 10, its inlet 38 and
outlet 49 are connected in line with a pipe line, a pump, and a swimming pool in a
configuration providing for the pump to circulate water through the pool and the filter 10.
Sand 74 as a filter medium within the tank 12 typically will fill the tank up to a suitable
level, e.g. a level 76 as shown, water entering the tank 12 thus filling the space within
the tank above the sand.

With reference now particularly to Figure 4, during a filtration cycle of the filter 10, water,
displaced by the pump, enters the filter 10 via the inlet 38, enters the tank 12 via the
diffuser 34, flows downwardly through the sand 74, is collected by the collector 44,
particularly entering the laterals 52 of the collector via the slits defined in them, and exits
the filter via the outlet 49. The water is filtered as it passes through the sand 74, the
filtered water thus entering the laterals 52. The direction of the flow of water in the
filtration cycle is indicated by the arrows in the drawing.

In order to induce a substantially even flow of water across a horizontal cross-section of
the mass of sand 74 above the collector 44, the slits 68 (see Figure 3) within the laterals
52 may be distributed in an arrangement that induces substantially equal flow into the
laterals across the entire area covered by the laterals. It is envisaged that, for example,
the concentration of slits in regions on the laterals 52 remote from the hub 54 will be
higher than in regions nearer the hub. Insofar as an arrangement of slits suitable for
achieving such substantially even flow may be determined by experimentation, it is not
elaborated on in detail herein.
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Still further, in order to prevent or minimize the formation of dead pockets between and
below the laterals 52, as is stated above, a larger total flow cross-sectional area of slits
will be provided in the undersides of the laterals 52 than in their top sides, thus inducing
water flow beyond the laterals and into the laterals from their undersides. Because the
laterals effectively cover the cross-sectional area defined by the sand more effectively
than is the case with straight laterals, due to their looped configuration in the former
case, the possibility of dead pockets forming also is significantly reduced, this same
arrangement simultaneously avoiding hardening of sand in regions below the laterals
52. By providing for this even flow of water through the sand 74 of the tank 10 and by
minimizing dead pockets and hardening of sand within the tank, filtering efficiency is
effectively maximized, as will be clearly apparent. Still further, as water flows into the
laterals 52 during filtering, sand will be urged by the water into the outer valleys 66 (see
Figure 3), effectively compacting the sand in the valleys, which will still further enhance
the filtering efficiency of the filter, particularly in respect of the removal of small
particulate impurities. The Applicant thus envisages that the filter 10 will have a filtering
efficiency that is superior to that of known filters, providing for cleaner swimming pool
water, while also reducing the frequency with which the filter needs to be backwashed
for cleaning. By reducing the frequency of required backwashing, the use of the filter 10
will also be associated with significant water savings.

Figure 5 illustrates the flow direction of water through the filter 10 during a backwash
cycle, which is essentially the reverse of the flow direction during a filtration cycle and
which is indicated by the arrows in the drawing. The configuration of the water collector
44 in this cycle will ensure the effective movement of sand 74 particularly below the
collector, thus reducing the possibility of hardening of sand within the tank 12 and
ensuring effective cleaning of the sand. The configuration of the water collector 44
further ensures a substantially even flow of water upwardly through the sand 74 to
ensure that the entire mass of sand is effectively cleaned during backwashing.

It will further be appreciated that with the diffuser 34 located as shown above the level
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76 of sand 74 within the tank 12, the filtration area is maximized.

Due to the tapered cross-section of the slits 68, as shown in Figure 3, tapering
particularly from the inside of the walls of the laterals 52 to their outsides, the pressure
of water exiting the slits is increased during backwashing, thus ensuring that any
compacted regions of sand below the collector 44, notably in the outer valleys 66, are
effectively cleared during backwashing.

It must be understood that the various features of the filter of the invention, as described
above by way of example, are greatly variable, particularly also in relation to the design
of the water collector and particularly the laterals thereof which, in accordance with the
invention, maximizes the effective coverage of the cross-sectional area of the tank and
provide for even flow of water through the mass of sand, thus ensuring that the entire
mass of sand is effectively used for filtering purposes. In the particular configuration of
the collector 44 as shown, the effective area covered thereby is approximately 2.8 times
greater than that covered by a conventional collector including straight laterals extending
from a hub thereof.

The second aspect of the invention covers a water collector as defined herein, per se, of
which the water collector 44 is an example.
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CLAIMS

1.

A water filter which includes, defined in an upright orientation thereof,

a tank that defines an enclosed space therein for containing sand as a filter

medium;

a water inlet assembly which defines therethrough a water flow passage between
an external inlet of the filter and an inlet of the tank in a top region of the tank; and

a water outlet assembly which includes

a water collector in an operative bottom region of the tank, including a central
hollow hub and a plurality of laterals, extending radially from the hub and in a
circumferentially spaced arrangement about the hub, each lateral including a
length of tubing that defines a loop and that defines a plurality of openings through
its wall that permit water flow from the space defined in the tank into the collector,
in use of the filter; and

an outlet pipe originating in the hub and terminating in an external outlet of
the filter.

A filter as claimed in claim 1, in which the sum of the flow cross-sectional areas
of openings on the underside of each lateral exceeds the sum of the flow cross-
sectional areas of openings on the top side of the lateral by at least 50%.

Afilter as claimed in either of the preceding claims, in which each lateral includes
both a length of tubing defining a stem that projects laterally from the hub and the
length of tubing defining the loop, the lateral bifurcating from the stem into the
loop.
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10.

13

Afilter as claimed in any one of the preceding claims, in which the distribution of
the openings defined through the wall of each lateral is such as to yield a
substantially even flow of water through sand in the tank of the filter throughout a
horizontal cross-section above the collector, in use of the filter.

A filter as claimed in any one of the preceding claims, in which the openings
defined by the laterals are transverse slits.

Afilter as claimed in claim 5, in which each lateral is corrugated and in which the
slits of the lateral include slits that are disposed in outer crests of the corrugation.

Afilter as claimed in claim 5 or in claim 6, in which each lateral is corrugated and
in which the slits of the lateral include slits that are disposed in outer valleys of
the corrugation.

A filter as claimed in any one of claims 5 to 7, in which each slit is tapered in
cross-section, its sides converging towards the outside of the lateral by which it is
defined.

A water collector, for location in an operative bottom region of a tank of a water
filter that operatively contains sand as a filter medium, which includes a central
hollow hub and a plurality of laterals, extending radially from the hub and in a
circumferentially spaced arrangement about the hub, each lateral including a
length of tubing that defines a loop and that defines a plurality of openings
through its wall to operatively permit water flow from the space defined in a tank
of a filter of which it operatively forms a part into the collector, in use of the filter.

A collector as claimed in claim 9, in which the sum of the flow cross-sectional
areas of openings on the operative underside of each lateral exceeds the sum of
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11.

12.

13.

14.

15.

16.

17.

14

the flow cross-sectional areas of openings on the operative top side of the lateral
by at least 50%.

A collector as claimed in claim 9 or in claim 10, in which each lateral includes
both a length of tubing defining a stem that projects laterally from the hub and the
length of tubing defining the loop of the lateral, the lateral bifurcating from the
stem into the loop.

A collector as claimed in any one of claims 9 to 11, in which the distribution of the
openings in each lateral is such as to, in use of a filter of which the collector
operatively forms a part, yield a substantially even flow of water through sand in
the tank of the filter throughout a horizontal cross-section above the collector.

A collector as claimed in any one of claims 9 to 12, in which the openings defined
by the laterals are transverse slits.

A collector as claimed in claim 13, in which each lateral is corrugated and in
which the slits of the lateral include slits that are disposed in crests of the

corrugation.

A collector as claimed in claim 13 or in claim 14, in which each lateral is
corrugated and in which the slits of the lateral include slits that are disposed in
outer valleys of the corrugation.

A collector as claimed in any one of claims 13 to 15, in which each slitis tapered
in cross-section, its sides converging towards the outside of the lateral by which it
is defined.

A filter as claimed in claim 1, substantially as herein described with reference to
and as illustrated in the accompanying diagrammatic drawings.



WO 2007/096837 PCT/IB2007/050584

15

18.  Acollector as claimed in claim 9, substantially as herein described with reference
to and as illustrated in the accompanying diagrammatic drawings.
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