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WATER TREATMENT MODULE, COVER FOR A WATER TREATMEVNT ‘MODULE, AND
METHODS OF TREATING WATER

The invention relates to a water treatmént modUIe. The invention also relates to a
cover for a water treatment module. The invention aIso‘reI_ates to a method of
treating' water. The invention has particular, but not exclusive, application in water
treatment systems (such as purifiéation/ﬁltration and desalination) for the treatment

of the main incoming water to a building, such as a domestic residence.

There are numerous different types of systems for treating water in the incoming
water supply to a building, such as a house. A type of filter in common usageis a
glass-fibre reinforced vessel filled with sand for filtering the water. The vessel is

made with a relatively small opening in a top portion through which the filter may be

“filled w_ith the filter media (e.‘g. sand). The inlet and outlet are connected to and part

mounted on the small opening in the top. This part normally as well includes a

backwashihg mechanism. In order to extend the lifespan of the media it is

| backwashed with incoming water periodically. This is done by reversing the water

fl.ow direction through the inside the filter and letting the water flush out the

collected dirt in the filter through an outlet.

The vessels can as well co,hfain or be combined with other filtration media than
sand. Two common.examples of filter media are activated carbon, for removing the
chlorine. and lon Exchange resin for softening the water. There exiéts a wide range of
media for different purpose and the‘vessels can be corﬁbined ana connected several

in series or in parallel for cleaning different kind of water qualities.

The water inlet and outlet is commonly connected in the top of the vessel.
The tube often runs along near the ground level. This can be rather unsightly and,

being relatively unprotected, is prone to damage.
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Another common type is the usage of filters in a filter chamber and module where

the filter can be replaced after a certain time of usagé._

Other design considerations include connection of a UV sterilising unit after the
filters. The above vessels and filter chambers are sometimes put in different sizes
covers (cabinet) for protecting the system and user for aesthetical reasons. One

factor defining the capacity of the water system is its size and height.

The filter chambe_rs aré'typically made of moulded parts‘in plastic made through

injection moulding. The size of the chambers is predetermined by the size of plastic'
injection tools. One example of this filter chamber is the Pentair Big Blue® series. For
instance, one disadvantage of the moulded filter chambers (vessels) is that a
different length (size) of the chamber requires specific tobling. The filter chamber
normally has to be fabricated in a conical shape in order to pull out the core, which

defines the inner cavity of the chamber.
Just one specific system is the stainless steel Coway POE10A filter, but this design is
not without its limitations. Just one of these limitations is that the filter lengths are

of a fixed sized for a particular tooling range.

A system which came to the attention of the inventors after the making of the

invention is that disclosed in Iinternational Patent Publication No. WO 2013/054964.

The invention is defined in the independent claims. Some option'al features of the

invention are defined in the dependent claims.

ImpleMentation of the techniques disclosed herein may provide significant technical
advéntage’s in comparison with known systems. For instance, by implementing the
techniques below, it may be possible to assemble multiple versions and

configurations of one or more water treatment modules. This may be done by -

2
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forming a protective cabinet around the one or more pressure vessels. The. modules

may be produced in different versions and height with the same tooling setup.

In'one arrangement, the pressure vessel méy comprise an extruded aluminum tube
in which one end is provided with a sealing (bottom) cover containing a backwash
mechénism and the other end provided wifh sealing (top) cover. The pressure vessel
may optionally be protected against corroéion, such as by through an anodizing

process, or additional of a plastic sleeve or coating on the inside and/or outside.

When the backwash meychanism (e.g. movable piston) is integrally formed within the

cover, this provides an elegant solution, offering significant cost savings in

- manufacturing and an on-site commissioning. Furthermore, servicing and installation

of the water treatment media may be facilitated. Post-installation maintenance

and/qr upgrading is also facilitated.

Other benefits and advantages will become apparent from the following discussion 7

of the invention, now described by way of example only, and with reference to the

accompanying drawings in which: -

Figure 1A is a perspective diagram illustrating a water treatment module;
Figure 1B is a cutaway perspective diagram illustrating an internal configuration for a
cover for a water treatment module; '

Figure 1C is a perspective diagram i‘llustrating com‘ponents of a cover for a water

~treatment module;

Figure 2 is a schematic diagram iIlustrafing a piston and its shaft used in a backwash
mechanism of a cover for a wéter treatmentvmodule;

Figure 3Ais a cross-sectional perspective view illustrating an internal configuration
for a cover and a water treatment module when the backwash mechanism isin a

first configuration;



WO 2016/018190 PCT/SG2014/000367

10

15

20

25

Figure 3B is a cross-sectional perspective view illustrating an internal configuration
foracoveranda water treatment moduleb when the backwash mechanism is in a
second ‘configurafion;

Figure 4 is a perspective view illustrating external connections for the cover;
Figure 5Ais a crosS—sectional perspective view illustrating an internal configuration
for a cover and a water treatment module when the backwash mechanism is in a
first configuration, and the floW of water therethrough;v

Figure 5B is an enHanced view of the arrangement of Figure 1B illustrating flow of
water therethrough in‘the first configuration; '
Figure 5Cis an enhénced view of the arrangement of Figure‘lc illusfrating flow of
water therethrough in the first configuration; |

Figure 6A is a cross-sectional perspective view illustrating an internal configuration
for a cover and a water treatment module when the backwash mechanism is in a
second configuration, and the flow of water therethrough; |

Flgure 6B is an enhanced view of the arrangement of Figure 1B |IIustratmg flow of
water therethrough in the second configuration;

Figure 6Cis an ‘enhanced view of the arrangement of Figure 1C |Ilustrat|ng flow of
water therethrough in the second conflguratlon . _
Figure 7A'is an exploded perspective view of a series of the water treatment module
of Figure 1; ‘
Fi}gure 7B is another exploded perspective view of a‘s.eries of the Water treatment
module of Figure 1; and . v

Figure 7C is a perspective view illustrating an integral assembly of a series of the

‘water treatment module of Figure 1.

In the following description, unless stated otherwise, terms such.as “first” and
“second” are used to distinguish between the elements such terms describe. Thus,
these terms are not necessarily intended to indicate temporal or other prioritisation

of such elements. When terms such as “left”, “right” and the like are used, these are
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used simply to describe exemplary positions of elements illustrated in the drawings

as viewed from the perspective of the viewer.-

Turning first to Figure 1A a water treatment module 100 is illustrated. Water
treatment module 100 comprises a housing 102 having a left housing cover 104 and
a right housing cover 106. The rear housing cover is obscured in Figure 1, and the
front housing cover has been removed for the purpose of illustration of the
pressurised container 108‘ which may be formed by, for example, an extruded pipe.
As described in greater detail below, the pressurised container contains at least a
water treatment medium such as a filter or desalination medium.

Water treatment module 100 further comprises a top cover 110 fixed to the housing
102 using screws 112. Bottom cover 114 is fixed to thé housing 102 using screws

116.

Cover 114 comprises a backwash mechanism (not i'IIUStrafced in Figure 1A; but
described in detail below). In this example, the backwash méchanism is disposed ,
internally to the cover 114. The backwash mechanism may be operated/actuated by
actuator 118 disposed o‘nia side face of the cover 114, in this example, the left side
cover. In the example of Figure 1A, actuator 118 comprises a foot pedal, for

operation, preferably, by the foot of a user. Actuator 118 is retained on the side face

. of the cover 114 with the actuator (foot pedal) holder 120. In one arrangement, this

comprises a housing/framework fixed to the side face of the cover 114, with the

actuator 118 being supported thereby.

Water to be treated enters the water treatment module 100 throﬁgh an inlet
aperture 122 not shown in Figure 1A as this is disposed on the rear face of the cover
114. Water is channelled to the inlet-apertufe by an inlet connector 124, also not
shown in Figure 1A but described in greater detail beIo.w. Cover 114 comprises a

cover outlet/outlet aperture 126 disposed in the front side face of cover 114. Water
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may be channelled from the outlet aperture 126 using an outlet connection 128 (e.g.
a piece of conduit for insertion into the aperture), omitted from Figure 1A for the
sake of clarity. Cover 114 further comprises a backwash outlet/aperfu,re 130,
obscured in Figure 1A, but water is channelled therefrom through backwash

connection 132 visible in Figure 1A.

Thus it will be appreciated that Figure 1A illustrates a water treatment module 100
comprising: a water treatment medium disposed within a pressurised container 108;
and a cover 114 for the pressurised container 108, the cover 114 comprising a

backwash mechanism for back washing of the water treatment medium.

The cover may be provided separately, in which case there is provided a cover 114

for a water treatment module 100, the water treatment module 100 comprising a
water treatment medium disposed within a pressurised container 108, the cover
comprising a backwash mechanism for back washing of the water treatment
medium.

Providing a cover for a pressurised container with the cover having a backwash

provides a unique and elegant arrangement,

In one implementation, cover 114 is formed in an injection moulding process, where

the internal channels are formed with cores in the tool of the'injec'tion mould. In the

exéhple of Figure 1, plug 134 is provided to facilitate the injection moulding process.
In other arrangements, the backwash mechanism is assembled separately and, for

example, placed within the cover, or the cover is formed around it. Thus, in one

arrangement, the backwash mechanism is disposed within the cover, In one

implementation as illustrated in Figure 1A, the module 100 is supported and fixed on

a surface (not shown)_ by support feet 136 having holes through which fixing screws

or bolts may be fastened. The support feet may be fixed to any suitable point(s) on

* the module such as, for example, the housing or the pressurised container.
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Figure 1B is a cutaway perspective diagram illustrating an exemplary internal
configuration for the cover 114 of Figure 1A. This diagram presents a cross-sectional
view transverse the longitudinal axis of the water treatment module 100, and from

an underside perspective (i.e. looking up from the underside of cover 114). -

Inlet aperture 122 is visible in this view. This opens in a first side face 156 of cover
114. Cover 114 further comprises second side face 158 which, in this example, is _
opposed first side face 156. Cover outlet aperture 126 is disposed in second side face

158. Cover 114 further compriées third side face 160 at right angles to, and between,

. edges of first and second side faces 156, 158. Backwash aperture 130 is disposed in

third side face 160. Thus, the cover inlet, the cover outlet and the backwash outlet
comprise respective apertures disposed in side faces of the cover. Cover 114 further

comprises fourth side face 162 opposed third side face 160. The backwash

- mechanism actuator holder 120 is disposed on fourth side face 162.

In one implementation, cover 114 is a generally rectangular prism, also having a

heighf defined by upper and lower surfaces. Together, the four side faces form the A

sides of the rectangle, when viewed from above or below cover 114.

Watér‘is supplied thereto using the inlet connection piece 124. The Water. is
conveyed into the cover and into a channel network comprising inlet channel 138,
piston channelv 14/0, outlet channel 142 and backwash channel 144. Water flow
through the channels will be described in greater detail below, particdlarly w_ith_
reference to Figures'5 and 6. A backwash mechanism 146 is disposed in piston
channel 144. One exemplary backwash mechanism is illustrated in, and described

with reference to, Figure 2.

In the example of Figure 1B, inlet channel 138 runs from the first side face 156 of

cover 114 internally to the cover orthogonally to the side face. The inlet channel 138

7
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runs to its outlet where the inlet channel 138 merges into piston channel 140. Piston

channel 140 runs generally transverse inlet channel 138 in this example, and parallel

~ or generally parallel to first side face 156. In this example, piston channel 140 runs

from third side face 160, internally towards, but not necessarily extending all the

way to, fourth side face 162.

In a first configuration (described in rhore detail below) piston channe! 140 is in fluid
communication with outlet channel 142 — that is, there is a flow path between them
— with outlet channel 142 channelling through to outlet aperture 126. In the second
configuration (also described in more detail beloW) the path from piston channel 140 ‘
to outlet channel 142 is closed off. In the example of Figure 1B, outlet conduit 142

runs parallel or generally parallel to and spaced from piston channel 140, disposed

between piston channel 140 and second side face 158. The flow of the outlet conduit
142 changes so that it thén runs transverse piston channel 140, as the outlet conduit

142 runs to outlet aperture 126.

Figure 1C is a perspective diagram illustrating components for the water treatment

) modulé of Figure 1A and Figure 1B. The view is from above, looking down on the

cover 114 from the perspective of Figure 1A.

In this view, a cover filter plug 148, sitting above piston channel 140, can be seen.
The function of cover filter plug 148 will be described in greater detail below,

particularly with reference to Figure 3, but it is sufficient to note for now that this

- defines a generally cylindrical projection, projecting up away from piston channel

140, the plug having a central aperture 150 for receiving an outlet of a water
treatment medium. Cover filter plug 148 may comprise an integral part of the cover,
or it may be formed separately and attached, affixed or otherwise assembled

thereto. Plug 148 comprises sLlpport ribs 149 for mechanical strength. Also visible is

~ afirst treatment medium aperture 152 through which water can flow, as described -

in greater detail with reference to Figures 5 and 6. Central aberture 150 of cover
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filter plug 148 runs from a second treatment medium aperture 154 (shown in, for
example, Figure 3A), which is another aperture in cover 114 through which water
can flow, also described in greater detail with reference to Figures 5 and 6. An

annular wall 155, disposed concentrically around the cover filter plug 148, rises from

“an upper surface 157 of the cover. Annular wall 155 may comprise an integral part of

the cover, or it may be formed separately and attached, affixed or otherwise
assembled thereto. In this example, the cover filter plug 148 and the annular wall
both rise to approximately the same height above the upper surface 157 of the

cover, best seen in Figure 3.

Figure 2 is a cross-sectional elevational view of an exemplary backwash mechanism
146 for the water treatment module 100. In the example of Figure 2, the
components comprise of a piston mechanism, and are ﬁot drawn to scale. Al of the
compohents illustrated are of generally cylindrical shape, although other |
arrangements ére contemplated. The diametrical dimensions of the individual parts_

of the backwash mechanism vary, as will now be described.

In this example, backwash mechanism 146 comprises a reduced-diameter shaft 200
(reduced with respect to piston channel 140, as will become apparent from the

description below). The shaft 200 makes up at least part of a first reduced-diameter

~ portion of the backwash mechanism. Shaft 200 has a first end 202 having a hole 203

formed therethrough for connection (e.g. through a mechanical linkage) to actuator

118, described with reference to Figure 3. Shaft 200 further comprises a second end |
204, distal the first end 202. Second end 204 is provided with an external (male)

threaded portion. Also providéd is a flow controlier 206, having a first proximal end

- 208 (proximal shaft 200 when assembled therewith) and a second distal end 210 |

(distal shaft 200 when assembled therewith). First end portion 208 comprises a

recess 212 having an internal (female) threaded portion for receiving the male -

threaded portion of‘second end 204 of shaft 200, for tvhe shaft 200 and the flow -



WO 2016/018190 PCT/SG2014/000367

10

15

20

25

30

controller 206 to be assembled together through a screwing action, but other

assembly arrangements are of course possible.

In the perspective of Figure 2, flow controller 206 (which can be used to control the

flow “direction” of water through the module) comprises a first barrier portion 214,

~ positioned adjacent to, and right of, first end 208. First barrier portion 214 has a

diameter which is greater than the diameter of shaft 200. To the right of first barrier
portion 214 along the length'of the flow controller 208, flow controller 206
comprises a portion 216 of reduced diameter, the diameter of portion 216 being less
than the diameter of first barrier portion 214, Portion 216 comprises at least part of
a second reduced-diameter portion of the backwash mechanism. Farther along the
length of flow controller 216, moving from the first end 208 to the second end 210,
flow controller 216 has a secohd barrier portion 218 having a diameter greater than
the diameter of portion 216. In this example, the diameters of first and second
barrier portions are generally the same or at least similar given the geometry of the
piston channel 140, but other arrangements for the dimensions of the barrier
portions are contemplated, and this may depend on the geometry of the piston

channel. Yet farther along the length of flow controller 206 there is an (optional)

~ third reduced-diameter portion 220. -

Flow controller 206 further comprises recesses 222 disposed around the surface of

flow controller for receiving O-rings seals, not shown in Figure 2,

Referring to Figure 3A now, a cross-sectional view of the water treafment module
100 is illustrated. In addition to the components described above, water treatment
module 100 comprises water treatment medium 300,‘such as a filtration or
desalination medium as described above, or other puriﬁcation,_ separation,
decontamination or similar medium such as an ion exchange treatment medium. The
water treatment module 300 in this examplve is generally cylihdrical in shape, having

an outer surface 302. Likewise, the pressuriséd container 108 is cylindrical having an

10
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internal wall or protection film 304. In this implementation, the pressurised

- container is concentric with the cylindrical water treatment module 300, but having

a gap 306 between the outer surface 302 of the water treatment module 300 and

the inner surface of 304 of pressurised container 108.

. The water treatment medium surrounds and opens into an open central core for

flow of water therethrough as will be described below. Additionally or alternatively,

the water enters the top of the filter and flows down to the bottom of the filter,

along the length thereof. The water treatment medium has an output 310

comprising a projection extending from a lower portion of the water treatment

module, with the projection also having an open aperture, again for flow of water

“therethrough. The projection of the water treatment module outlet 310 is arranged

for insertion into the inlet 150 of the cover filter plug 148, illustrated in Figure 1C
such that the open central core 308 of the water treatment module 300, the water
treatment outlet 310 and the second water treatment medium aperture 154 are in

fluid communication with one another. .

Given that the cover filter plug 148 projetts upwards away from an upper surface of
~ the cover, and that the water treatment medium outlet 310 projects downwards

from the un}ders’ide thereof, plugging in to the cover filter plug 1‘48,‘there is a void

312 comprising an empty volume surrounding the cover filter plug 148, enclosed by

the annular wall 155 disposed concentrically around the cover filter plug 148, and as

described above with reference to Figure 1C.

Coming back to piston channel 140, this comprises a generally cylindrical conduit
within which the piston mechanism of the shaft 200 and thé flow controller 206 are
disposed. Piston channel 140 may be of a uniform or generally uniform diameter
across its léngth, but in this example,b t_hevchannel has some variations in diameter
across sections of its length, aﬁd such arrangements may assist in helping control

movement of the backwash mechanism 146 during a transition between the normal

11
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and backwash operational states of water treatment module 100 described below.

The shaft and the flow controller have limited translational movement along and

~ within the piston channel 140. The channel insert 314 is provided in order to

~ distance the sliding seals of the piston to the holes in the channel. Direct contact of

the piston seals to the hole edges in the channel would harm the seals when moving
the piston between the first and second configurations described below. . Seal

holder 316 is provided to hold the seals (o-rings) for the sliding shaft 200

Seals 318 are disposed in the annular recesses 222 around the outer cylindrical
surfaces of the flow controller 206 to prevent water leakage around the first and
second barrier portions 214,218. ThuS, the barrier portions are arranged to abut the

internal surface of the piston channel to form flow barriers, preferably assisted by

the O-ring seals.

As noted above, the piston mechanism comprising the rod 200 and flow controller

206 have limited translational movement within piston channel 140 where the limits

" to the translational movement may be defined by the geometry of sections of the

piston channel. For.example, if the piston is positioned within a first section of pistoh

“channel 140 and moves towards a second section of lesser diameter, this may

restrict or limit the movement of the piston beyond the first section. This movement
is effected by the piston mechanism actuator 118 which is, in this example, a foot
pedal. Foot pedéll 118 is mechanically linked to the shaft 200 through a mechanical
linkage comprising a joint mechanism 320 pivotally fixed to the first end 202 of the
éhaft 200 with a pin, stud, bolt or other fixing tﬁrough the hole 203 bored in the
shaft. Upon operation of the foot pedal, to be described in further detail below, a
lower end of the foot pedal (at or near floor level, adjacent the support feet 136) .

pivots about the pedal pivot point 322.

Seals 324 are provided to form a seal between the pressure vessel and the cover.

12
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As noted above, rod 200 and and/or the first end 208 of the flow controller,
comprise a first reduced-diameter portion of the backwash miechanism/piston. Thus,
this portion is of a diameter which is smaller than the inner bore diameter of the

piston channel 140. A volume 326 of the piston channel 140 surrounding the first

‘reduced diameter portion is, therefore, not completely filled with solid matter. As

also noted above, portion 216 of flow controller 206 is also of a reduced diameter.

This portion comprises a second reduced-diameter portion of the backwash

. mechanism/piston. Further, this portion 216 is also of a diameter which is smaller

than the inner bore diameter of the piston channel 140. The volume 328 of the
piston channel 140 surrounding the second reduced-diameter portion 216 is,

therefore, not completely filled with solid matter.

As illustrated in Figure 3A, the volume 326 surrounding the first reduced-diameter
portion ZOOLopens out into the second water treatment medium aperture 154. Thus,
volume 326 is in fluid communication with the inlet of the cover filter plug 150, the
outlet 310 of the water treatment module 300 and the central core 308, thrOUgh
second water treatment medvium aperture 154. The volume 328 surrounding the

second reduced-diameter portion 216 opens out into the first water treatment

~ medium aperture 152. Thus, volume 328 is in fluid communication with the void 312

through first water treatment medium aperture 152.

In Figure 3A the fdot pedal is illustrated in a stowed position, corresponding to a first
position of the piston mechanism within the piston channel. The first position of the
piston mechanism corvresponc‘ls with a first mode of operation of the water
treatment module 100. In this example, the first mode of operation is a "normal”
water treatment mode, as will be described in further detail below with reference to

Figure 5.

Figure 3B illustrates a second position of the piston mechanism within the piston

channel 140 after the foot pedal 118 has been moved to a deployed position. In this

13
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arrangement, the water treatment module 100 is in a second mode of operation, a

"backwash" mode..

Upon activation of the foot pedal 118 by a user,‘ the downward pressure effected by
a user placing his or her foot on the upper knurled portion of foot pedal 118 causes
the upper portion of the foot pedal to pivot away from the pressurised container 108
about the pivot point 322, thus effecting a pulling force on the shaft 200 through the

mechanical linkage (joint mechanism 320) thereby effecting the translational

movement of the piston mechanism within the piston channel 140. The translational

* movement is, in the perspective of Figure 3B, from right to left, towards the foot

pedal 118. . ~

In this second position, and as illustrated in Figure 3B, the volume 328 surrounding

-~ the second reduced-diameter portion 216 opens out into the second water

treatment medium aperture 154. Thus, volume 328 is in fluid communication with
the inlet of the cover filter plug 150, the outlet 310 of the water treatment module
300 and the central core 308, through second water treatment medium aperture

154,

~ As illustrated in Figure 3B, the volume 326 surrounding the first reduced-diameter

portion 200 is now no longer in communication with the se'con_d water treatment
medium aperture 154,'the flow path therebetween now being blocked by the first
barrier portion 214vof the flow controller 206 and the O-ring positioned in the recess
222. Instead, volume 326 s isolated from this ﬂoW'path., However, the volume 328
surrounding the second reduced-diameter portion 216 now opens into the second‘
water treatment medium aperture 154. Thus, volume 328 is in fluid communication
with the inlet of the cover filter plug 150, the outlet 310 of'the water treatment
module 300 and central core 308, through second water treatment medium

aperture 154.

14
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Referring to Figure 5, water flow through the water treatment module in the first

mode of operation, with the foot pedal 118 in the stowed position, is now described.

' Water is supplied at pressure to the cover inlet aperture 122. From the cover inlet

aperture 122, there isan incomiyng flow path denoted As, through the vinlet Channel
138 best viewed in Figure 5B. As mentioned above, the inlet channel 122 has an
outlet where it merges into the piston channel 140 in which the piston/backwash
mechanism 146 is disposed, into the volume 328 surrounding the second reduced-
diarﬁeter portion 216 of the flow controller 208. From the piston channel 140, Water,

flows into the first treatment medium aperture 152, best viewed in Figure 5A. As

noted above, first treatment medium aperture 152 opens into the void 312

surrounding the plug 148 into which the filter outlet 310 is inserted. As also noted
above, second treatment medium 154 provides a flow path between the filter outlet

310 and the piston channel 140, into the volume 326 surrounding the rod 200, the

first reduced-diameter portion of the piston mechanism.

Referring again to the discussion above, it will be recalled that the piston mechanism
has at least a first portion 200 of reduced diameter so that it does not fill the piston
channel 140 fully, and a first'piston barrier portion 214 of a larger diameter to form a

barrier in the piston channel.

In the first position, it will be recalied that this is the normal treatfnent mode of "
operatién. Thus, when the water treatment mediurh 300 comprises a filter, water |
may be filtered in this mode of operation. In this first position of the piston, the
second reduced-diameter portion 216 is positioned such that the outlet of the inlet
channel 138 — where the inlet channel 138 merges into the piston channel 140 —
6pens int;) the volume 328. The second reduced-diameter portion 216 s positioned
such that the volume 328'opens onto the first water treatment medium aperture

152. Therefore, and because of the reduced diameter of the reduced-diameter

portion 216, there is a flow path from the outlet of the ‘inlet channel 138, through
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the piston channel 140 —‘specifically through the volume 328 thereof —around the

second reduced-diameter portion 216 to the first water treatment medium aperture

" 152 and to the void 312 surrounding the cover filter plug 148.

The first ‘barifier portion 214 of the flow controlier is disposed between the first
treatment medium aperture 152 and th»e second treatment medium aperture 154
thereby blocking any flow path which might c;therwise occur between these
apertures along the piston channel 140. Also in this pos'ition, the second treatment
medium aperture 154‘vis unbloéked, so that there is a flow path from the outlet 310 -
of the water treatment medium 300 into the piston channel 140 - specifically
through the volume 326 thereof sUrrounding the shaft 200, the first reduced- .
diameter portion. There is also then a flow path from the vqurﬁe 326 of the piston
channevl 140 in which the shaft 200 is disposed, through the outlet channel 142 to

the outlet aperture 126, as best viewed in Figure 5B.

In the incoming flow path As water flows through the inlet channel into the piston
channel 140, into volurﬁe 328, where it flows aroun‘d the second reduced-diameter '
bortion 216 and then out of the cover through the first water treatment aperture
152. The water then flows into-the void 312 surrounding the filter outlet plug 148.
Water pressure forces the water up around the filter medium 300 in the gap 306

between the outer surface of the filter medium and the internal wall of the

~ pressurised container and then flows through the filter medium in the direction 500

into the open central core 308 of the filter. The outgoing flow path, denoted Bs,
flows from the open central core 308 and out through the filter outlet 310. The
water then passes through thé second treatment medium aperture 154 and into the
piston cHanneI 140, into the volume 326 in which the shaft 200, the second reduced-
diameter portion, is disposed. From there, the water flows through the pistoh

channe! 140 which is also in fluid communication with the cover outlet aperture 126.
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Figure 5C provides an enhanced perspective view corresponding with Figure 1C,
illustrating the incoming flow path As, and the outgoing flow path Bs with respect to

the cover 114.

Figure 6 provides a series of views illustrating the water flow path in the second,
"backwash"” mode of opération. As described above with reference to Figure 3, the
piston mechanisrﬁ is moved to the second position upon aétivation of the
éctuator/foot pedal 118 for the backwash operation. Water flow within the water

treatment module 100 is diverted, as will now be described. There is translational

.movement of the piston along an axis of the piston channel 140 towafds the

actuator 118, so that the first barrier portion 214 is moved in the piston channel
from a position between the first and second water treatment medium apertures

152, 154, so that it is now disposed between the second treatment medium aperture

" 154 and the outlet of the piston channel 140, where the piston channel merges into

the outlét"channel 142. At the same time, the second reduced-diameter portion 216
of the piston 'is‘ moved into register/alignment With the second treatment medium
aperture 154. That is, the volume 328 of the piston channel 140 s’urroundi’ng the
second reduced-diameter porti'dn 216 opens onto the second treatmenf medium
aperture 154, Therefare, there is an incoming flow path, denoted Ao, from the cover
inlet aperture 122, through the inlet channel 138 into the piston channel 140,
through the volume 328 around the second reduced-diameter portion 216 of the
piston, out of the second water tr'eatmént medium aperture 154 fo the filter outlet
310, now éffectively-operating as'an inlet to the filter, in this b-ackvwash,. reversed-
flow operation. Further, the second barrier portion 218 is now disposed between the
first treatment medium aperture 152 and the second treatment medium aperture :
154, thereby meaning there is still no flbwpath between the first and second cover

apertures 152, 154.

At the distal end of the second barrier portion 218, there is another reduced- .

diameter portion but the piston could simply terminate at the end of the second
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barrier portion 218. In any event, the second barrier portion 218 is moved beyond

- the first treatment medium aperture 152 in the direction towards the actuator 118

so that the second treatment medium aperture 154 opens out into the piston

‘ channel 140 and then onto the backwash channel 144 and the backwash outlet 130.'

Thus, in this state of operation, water is supplied at pressure into the water
treatment module through the cover inlet aperture 122, flowing through the inlet
channel 138 to the piston channel 140, best shown in Figure 6B. Referring now to
Figure 6A, the water then flows into the volume 328 of the piston-channel 140
around the second reduced-diameter portion 216 of the piston, and out of the
piston channel 140 through the second treatment. medium aperture 154 and into the
filter o_utlet 310 (being an inlet to the filter in the backwash operat.ion'). The water
rises through the filter outlet into the filter core 308, and then passes through the -
filter medium in the reverse direction 502 (reversed when compared to the direction
500 of water flow in the normal operation). Then, the outgoing water flow, denoted
Bo, flows into the gap 306 between the outer surféce of the filter medium 300 and
the inner surface of the pressurised container 308: The water flows into the void 312
surrounding the filter plug 148, through the first treatment medium aperture 152
and back into the piston channel 140. From there, the water flvows along the piston

channel to the backwash channel 144 and into the backwash outlet.

Therefore, the cover 114vcom-|’:)risesa first treatment medium aperture 152 and a
second treatment mediﬁm aperture 154; and wherein the backwash mechanism 146
comprises a piston disposed within a piston channel 140, the piston comp‘rising a
first reduced-diameter portion 200 and a seé_ond reduced-diameter portion 216, the
first reduced-diameter portion 200 and the second reduced-diameter portion 216
each having an external diameter.which is less than an internal diameter of the
piéton channel 140; and wherein the piston is configured to be disposed in a first
position in which a volume 328 of the piston channel surrounding the second

reduced-diameter portion 216 is in fluid communication with the cover inlet
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aperture 122 and in fluid communication with the first treatment medium aperture
152, and a volume 326 of the piston channel surrounding the first reduced-diameter
portion 200 is in fluid communication with the second treatment medium aperture

154 and the cover outlet aperture 126.

Further, the piston is configured to be disposed in a second position in which the
volume 328 of the piston channel surrounding the second reduced-diameter portion
216 is in fluid communication with the cover inlet aperture 122 and in fluid
communication with the second treatment medium aperture 154 and the first
treatment medium aperture 152 is in fluid commuhicatibn with the backwash outlet

130.

Figure 6C illustrates the water flow into and out of the cover through the filter outlet

aperture 150 and the first water treatment medium aperture 152.

'Thus, any accumulated debris in the filter medium may be flushed out, and the way

through the backwash outlet 130. Providing a pressurised cover for the water
treatment module comprising the backwash mechanism provides a particularly

elegant solution.

It will be appreciated that the abové describes a water treatment module 100 which
is configured for the backwash mechanism 146 to be switched between a treatment
operational state and a backwash operétional state, wherein: in the treatment
operatibnal_ state, there is a first flow path for flow of water from a cover inlet 122
through the water treatment medium 300 in a first direction 500 to a cover outlet
126; |

in the backwash operational state, there is a second flow path for flow of

‘water from the cover inlet 122 through the water treatment medium 300 in a

second direction to a backwash outlet 130; and wherein the first flow path and the
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second flow path are defined, at least in part, by a channel network 138, 140, 142,

144 formed within the cover,

Figure 4 provides a detailed perspective view of how the inlet connection 124 and ‘
the outlet connection 128 may be fixed, respectively, to the inlet aperture 122 and

the outlet aperture 126.

Figure 7A provides an exploded perspective view of ;hree water treatment modules
100, 100a, 100b with the left and right housing covers 104, 106 removed. The
housing covers caﬁ be, for example, fitted tdgether in a "snap fit" action with the.
clips 700. An external top cover 702 is also provided to prevent any debris falling into

the top cover 110.

Figure 7B provides an alternative view, detailing the manner in which the inlet

connection 124 and outlet connection 128 may be éonnected between modules. An
integrated water treatment system, having three individual treatment modules 100,
100a, 100b is shown in Figure 7. Thus the cover inlet aperture 122 is disbosed ina
first side face 156 of the cover 114, the cover outlet aperture 126 is.disposec‘l' ina
second side facé 158 of the cover 114, the first side face 156 being opposite the
secbnd side face 158, and wherein the cover outlet aperttjre 126 is disposed in the
second side ‘face 158 in a position for régistration with a second cover inlet aperture

Of_a second water treatment module 100a.

As can be seen, a particularly elegant solution is provided, where multiple modules

may be prov@ded to enhance the water treatment operation. For example, multiple

- water treatment modules can be connected in series — as in this example — with each

of the modules performing either the same or a different function. For example, a
water treatment medium in one or all of them may comprise of a sand filter.
Alternatively, in another arrangement, the water treatment medium may be an

activated carbon filter. The water treatment medium in the other of the water
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treatment modules may be, for example, another type of filtration medium,

desalination medium, ion exchange medium or similar.

Further, the above description has it that the backwash mechanism is provided in

the bottom cover, but additionally or alternatively, the or another backwash

. mechanism may be provided in the top cover too. But situating the backwash

mechanism in the bottom cover is a preferred configuration to minimise the amount
of external piping necessary to convey water from water piping (typically installed at
or below ground level) to the top cover. And, additionally, this facilitates easier '

replacement of treatment media or filters from above.

It will of course be appreciatéd that other configurations are possible.

It will also be appreciated by those skilled in the art that the invention has been
described by way of example only, and that a variety of alternative.approaches may
be adopted without departing from the scope of the invention; as defined by the

appended claims.
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CLAIMS

1. A water treatment. module comprising:
a water treatment medium disposed within a pressurised container; and
a cover for the pressurised container, the cover comprising a backwash

mechanism for back washing of the water treatment medium.

2. Thé water treatment module of claim 1, wherein the backwash me'chanism is

disposed within the cover.

3. The water treatment module of claim 2, wherein the water treatment

modaule is configured for the backwash mechanism to be switched between a

treatment operational state and a backwash operational state, wherein:

- in the treatment operational state, there is a fir‘st flow path for flow of water
'from a cover inlet through the water treatment medium in a first direction to a cover
outlet;
in the backwash operational state, there is a second flow path for flow of
water from the cover inlet through the Water treatment medium in a second
direction to a backwash outlet and
‘wherein the flrst flow path and the second flow path are defined, at Ieast in

part, by a channel network formed within the cover.

4. The water treatment module of claim 3, wherein the cover inlet, the cover
outlet and the backwash outlet comprise respective apertures disposed in side faces

of the cover.

5. The water treatment module of claim 4, wherein the cover inlet aperture is
disposed in a first side face of the cover, the cover outlet aperture is disposed in a
second side face of the cover, the first side face being opposite the second side face,

and wherein the cover outlet aperture is disposed in the second side face in a
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position for registration with a second cover inlet aperture of a second water

treatment module.

6. The water treatment module of claim 5, wherein the second water treatment

module is a water treatment module in‘accordance with claim 1.

7. The water treatment module of claim 6, wherein the cover further comprises

a first treatment medium aperture and a second treatment medium aperture; and
wherein the backwash mechanism comprises a piston disposed within a piston
channel, the piston comprising a first reduced-diameter portion and a second
reduced-diameter portion, the first reduced-diameter portion and the second
reduced-diameter.portion each having an external diameter which is less thanan
internal diameter of the piston channel; and wherein the piston is configured to. be

disposed in a first position in which a volume of the piston channel surroundi‘ng the

second reduced-diameter portion is in fluid communication with the cover inlet

aperture and in fluid communication with the first treatment medium aperture, and
a volume of the piston channel surrounding the first reduced-diameter portion is in
fluid‘communication with the second treatment medium aperture and the cover

outlet aperture.

8. The water treatment module of claim 6 or claim 7, wherein the piston is
configured to be disposed in a second position in which the volume of the piston
channel surrounding the second reduced-diameter portion is in fluid communication
with the cover inlet aperture and in fluid communication with the second treatment
medium aperture and the first treatment medium aperture is in fluid communication -

with the backwash outlet.

9. The water treatment module of any preceding claim wherein the préssurised

container comprises a length of extruded pipe.
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10. The water treatment module of claim 9, wherein the_length of extruded pipe

is composed, at least in part, from aluminium.

11. The water treatment module of any preceding claim, wherein the cover

comprises a bottom cover for the water treatment module.

12. A cover for a water treatment module, the water treatment module
comprising a water treatment medium disposed within a pressurised containe'r, the

cover comprising a backwash mechanism for back washing of the water treatment

‘medium.

13. A method of treating water using the water treatment module of any of

claims 1 to 11 or using the cover for a water treatment module of claim 12.
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