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prevent the formation of hard water scale and/or corrosion in water
pipes and/or_within machines designed to heat or otherwise process
water. The invention also finds application to the treatment of other
fluids, and in particular liquids, whether potable or non-potable.

10 Many different types of water conditioning appliances, employing
various electromagnetic, magnetic, galvanic and other effects, have
been tried with varying degrees of success. Examples of prior art
conditioning techniques are explained briefly below.

Both cationic and anionic. ion exchange resins have found

15 significant use in the treatment.of water. For example, in the mbst
commonly used form, hard water is pasSed through an ion exchange resin

" which causes the offending salts of calcium and magnesium to be
transformed into the corresponding sodium salts. .However, in view of
the concerns about sodium consumption, such conditioners are not

20 desirable for use for drinking water. Also, they require regular
maintenance.

Magnetic water conditioners employ an electro-motive force which
is ‘induced by passing the water to be conditioned, which is a
'conductor, through a magnetic field. Although magnetic conditioners

25 apparently give reasonable results in some installations, the results
which can be achieved are unpredictable and variable.

Galvanic devices usually incorporate a combination of electrodes
‘which may. be electrically connected either directly or through a
resistor, with the aim of passing a current through the water.

30 Different combinations of conductive elements have been employed in
different prior art devices, including carbon, zinc, aluminium, copper,
magnesium, etc. 'In general terms, galvénic conditioners set out to
create an e.m.f. which will act across the flow of water within.a water
conditioning device so as to cause coagulation of colloidal substances

35 and the subsequent early precipitation of scale-producing substances.
In tests, these types of device were found to be more effective when
the_dissimilar elements used in their construction were connected

toggther to provide a sacrificial anode. It is believed that metallic
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protection is afforded to the water system. _

Applied voltage conditioners are generally similar to the type of
conditioners described above as galvanic conditioners, except that a
direct current is applied across two dissimilar electrodes, one of

10 which is wusually aluminium or zinc. In such a device a greater
guantity of metal ions and therefore a greater number initiators for
scale precipitation are provided than in a galvanic conditioner without -
an external source of direct current. However, in such conditioners it
is necessary to provide a battery or other source of direct current and

15 the sacrificial loss of the anode is increased. _

To avoid or reduce the sacrificial effect, it has been proposed
to coat the electrodes with a plastics or oxide dielectriq layer. As,
in such cases, the dielectric layer will at least s_ubstantially prevent
the flow of ions into the fluid, the sacrificial effect is no longer

20 present. It is understood that such devices are claimed to create a
capacitance effect across the passing water. However, in such devices,
the need remains to apply external voltages remain.

It will be appreciated that many different approaches have been
employed for conditioning/treating water, for example to reduce the

25 formation of hard scale in pipework and in water heating devices. The
existing techniques all involve disadvantages. In some case the
disadvantages are in the form of the need regularly to replace an
_active component or to supply an external voltage, and in other cases
the" disadvantages relate to poor levels of effectiveness or

30 reliability. -

Accordingly, an object of the invention is to provide a water
treatment device which overcomes or mitigates the disadvantages of the
prior art techniques and devices.

In accordance with one aspect of the invention there is provided

35 a passive fluid treatment device comprising a ‘fluid inlet, a fluid
outlet, means defining a cavity extending between said inlet and said
outlet, and dielectric channel separator means locate_d in said cavity
between said inlet and said outlet and extending at least part way
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of said fluid from said inlet to said outlet and are at least partially
5 bounded by dielectric material.

The device is passive in that no external source of electricity
or heat need be provided. It has been found that a fluid treatment
device with this construction causes significant precipitation of
particles in water passed through the device. By the early

10 precipitation of colloidal and dissolved scale-producing substances
from water, the growth of hard crystalline aragonite and calcite
formations may be eliminated from water systems, the offending
constituents being either flushed through or deposited as an easily
removed soft sludge. It is believed that a number of effects may be

15 contributing to the performance of the device. It is believed that
there is an interaction between the dielectric material and the fluid
{(e.g., water). This may be as a result of a static type effect as the
water flows over the dielectric, this causing salts to precipitate out
of solution. Dividing the cavity into a plurality of channels has the

20 effect of increasing the surface area in contact with the fluid, thus
increasing any effect produced. Also, where the fluid is a liquid
(e.g., water), it is believed that pressure changes within the fluid as
it is divided into the plurality of channels and as it emerges from the
plurality of chanﬁels can cause the formation of small bubbles of any

25 gases dissolved in the fluid which can act as precipitation sites for
dissolved salts and colloids. Aléo, when normal fluid pressure is
restored in, for example, pipework downstream of the device, it is
believed that shock waves generated as the bubbles collapse can,
possibly in combination with fluid turbulence caused by the device,

30 assist in breaking up any pre-existing scale in the pipework downstream
of the device.

Thus, this invention provides a method and means of preventing
hard water scale deposition in water pipes and equipment involving_the
use of liquids such as watei. although the beneficial effects may be

35 utilised in any liquids where early precipitation of suspended or
dissolved substances is desired.

It has been found that where a plastics material is used as the

"dielectric} improved results are obtained. This supports the view that
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channel separator means comprises a block of dielectric material having
a cross-section to fit within said cavity, said bloc_k of dielectric
material being formed with a plurality of elongate bores extending in

10 said direction of flow, each bore defining a respective one of said
channels. This construction enables a large number of separate
channels to be provided, so that the cross-sectional surface area of
the channels greatly exceeds that of the cavity.

Preferably, an upstream end/or a downstream end face of said

15 block of dielectric material- is concave. This means that where the
device includes at least two dielectric channel separator means, one
after the other in said flow direction, the opposed concave end faces
of adjacent dielectric channel separator means define a turbulence

- chamber between adjacent said dielectric channel separator means to

20 increase the turbulence effects.

In a second preferred embodiment of the invention, said
dielectric channel separator means comprises an elongate dielectric
core extending substantially in said flow direction, a plurality of
dielectric flanges extending outwardly therefrom and a dielectric

25 tubular member configured to fit within said cavity, said tubular
member being formed integrally with an outer end of said outwardly
extending flanges or cooperating with said outer end of said outwardly
extending flanges to define a plurality of channels about said core,
which channels extend in said flow direction. This construction

30 enables a lower overall diameter of the device for a given total
channel cross-sectional area, than with the first embodiment, as the
dielectric structure will normally involve less material.

Preferably, said dielectric channel separator means extends part
way along said cavity in said flow direction and a metallic channel

35 defining means extends over a further part of said cavity in said flow
direction between said dielectric channel separator means and said
inlet or between said dielectric channel separator means and said

outlet. By selecting a metal appropriate as a sacrificial anode, e.g.
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The metallic channel defining means may define a single channel
or in alternative embodiments may divide said cavity into a plurality
5 of second elongate channels which are mutually coextensive for at least
part of their length in said flow direction, said metallic channel
defining means comprising a block of metal formed with a plﬁrality of
bores extending in said flow direction, each bore defining a respective

one of said second channels.

10 Preferably, also, an upstream and/or a downstream end face of
said block of metal is concave. By arranging that said metallic
channel defining means is located adjacent to a said dielectric channel
separator means, either before or after said dielectric channel
separator means in said flow direction, opposed concave end faces of

15 said dielectric . channel separator means and séid metallic channel
defining means can define a turbulence chamber therebetween.

In one embodiment, a first said metallic channel defining means
is located in said cavity adjacent said inlet and a second said
metallic channel defining méans is located in said cavity adjacent said

.20 outlet, with one or more dielectric channel separator means being
located between said first and second metallic channel defining means.

Preferably, means are provided for ensuring good electrical
contact between said metallic channel defining means and a metal
component of a housing or end cap of said device. Such means may take

25 the form of mutually cooperating screw threads. Alternatively, or in
addition, such means can comprise mechanical means for increasing
contact pressure between said metallic channel defining means and said
metallic component and/or for causing scoring or penetration of said
metallic channel defining means and/or said metallic component. In

30 addition, sealing means can be provided for keeping a contact area
and/or components dry.

Where a plurality of channel separator means are located one
after another in said flow direction in said cavity, each channel
separator means can comprise aligning means (e.g. a castellated edge)

35 for aligning said channels of adjacent channel separatof means.

Preferably, an edge of at least one channel opening at an upstream or

.a downstream end of an end face of a channel separator means is sharp,

or otherwise formed such as to encourage turbulent flow of a fluid
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pipe.
Alternatively, said connecting means comprises a screw fitting
for connection to a co-operating fitting on a connecting section of
10 pipe.
Preferably, said connecting means comprises an end cap having a
‘screw thread and either said means for defining a cavity or a housing
containing said means defining a cavity has a screw thread for
‘cooperating with said screw thread on said end cap for removably
15 screwing said end cap on to said means defining said cavity or to said
housing. This enables the channel separator means to be removed and
replaced if necessary, without replacing the whole unit.
In one preferred construction, to be mounted in-line in a
pipeline. said device comprising connecting means at said inlet and/or
20 said outlet for connecting said device to said pipeline, wherein said
connecting means comprises a metallic end cap having a screw thread and
said means defining a cavity, or a housing containing said means
defining a cavity, is provided with a screw thread for cooperating with
said screw thread on said end cap for removably screwing said end cap
25 on to said means defining said cavity, or to said housing, said
dielectric channel separator means has a degree of resilience and said
dielectric channel separator means and metallic channel defining means
are configured to be slightly over-length whereby, on screwing on said
end cap(s), said ridge is urged to cut into a surface of an adjacent
30 end cap to provide good electrical connection between said end ceps and
said metallic channel defining means. ‘ |
In another preferred embodiment, the device comprises two
metallic housing portions with mutually cooperating screw threads for
enabling said housing portions to be screwed together. In this
35 embodiment at least one metallic channel defining member and at least
two dielectric channel separators are provided, said metallie channel
defining mepber being iocated within said cavity so as to span a join

between said two housing portions where the latter are screwed
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gsectional area of the pipeline connected thereto to avoid a significant
back pressure being generated within the pipework system. However, a
smaller cross-sectional area for the channels could be desirable in

10 certain circumstances,. e.g. to deliberately increase the pressure
changes within the device.

In accordance with another aspect of the invention, there is
provided a method of treating or conditioning water or other fluids
comprising passing said water or fluid through a device as defined

15  above.

Exemplary embodiments of the invention will be described
hereinafter, by way of example only, with reference to the accompanying
drawings where like reference signs relate to like elements and in
which: '

20 Figures 1A, 1B and 1C are a side view, an end view and a cross-~
sectional view, respectively, of a first embodiment of the invention;

Figures 2A and 2B i1s a part cross-sectional view and a
perspective view, respectively, of a component of the embodiment of '
Figure 1;

25 Figures 3A, 3B and 3C are a side view, an end view and a cross-
sectional view, respectively, of a second embodiment of the invention;

Figures 4A and 4B are a cross-sectional view and an end view,
respectively, of a third embodiment of the invention;

Figures SA and 5B are a cross-sectional view and an end view,

30 respectively, of a fourth embodiment of the invention;

Figure 6A and 6B are cross-sectional views of fifth and sixth
embodiments of the invention;

Figures 7A to 7D are cross-sectional views of modifications to
the embodiments of Figure 6; .

35 Figures 8A and 8B are cross-sectional views of modifications to
embodiments of Figure 6 and Figures 1 to 3, respectively; and

Figures 9A and 9B and 9C are diagrams comparing the effectiveness
of a prior art device and a device in accordance with the invention.
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cylindrical body, or housing, 12 which is preferably of a plastics

5 material such as ABS. At either end of the cylindrical housing 12, end
caps 14 are provided. The end caps 14 are preferably made of brass,
but could be made of another metal or, for example, of a plastics
material. The end caps are provided for connecting the device in line
in a pipeline or other water carrying conduit.

10 When the invention is used for treating water, the pipework may
be part of a water mains supply system, par£ of an appliance (e.g., a
shower hose),'part of the pipework within a machine (for example a
drinks dispenser, a car wash, and so on), or any othep water supply
system. In the embodiments to be described belbw, it is assumed that

15 the device is to be used for treating mains supply tap water. It is
understood, however, that the invention is not limited to the treatment
of water, and could be used for the treatment of other liquids and
fluids as appropriate. '

Figure 1B shows an end view of the device of Figure 1A. Figure

20 1B shows the end of the end cap 14 with a boss 22 formed with flat
surfaces to assist in turning the end caps for attachment of the end
caps to the body 12 as will be described hereinafter, and for
connecting the device to a co-operating coupling on an adjoining piece
of pipework. The boss 22 is'formed with an internal thread 20 for.

25 connecting to such a coupling on the adjoining pipework.

Figure 1C is a cross sectional view through the device of Figures
1A and 1B taken along the line X-X in Figure 1B.

As viewed in Figure 1C, it can be seen that the end caps 14 are
additionally provided with an internal screw thread 16 for co-operating

30 with a thread 17 provided oﬁ the exterior of the body 12 to.enable the
end cap to be removably screwed onto the bpdy 12. The removability of
the end caps faciiitates the changing of a channel separator should
this become clogged with debris, for example. An O-ring seal 18 is
provided to provide good sealing engagement between the end cap and the

35 body 12.

- Located within the housing 12 are, in the present embodiment, two
channel separators 24. Each channel separator 24 is made of a solid

block of dielectric material, preferably plasticé material, and more
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plurality of eg‘low &llt.reecggcrnr?% ?Xt enf“ rl]ugletq: to right as viewed in Figure 1C). In
view of the use of dielectric materials in the construction of the
present embodiment of a water treatment device, it is desirable where
the device is to be connected in metal (e.g., copper) pipework which
10 needs to -be earthed, that a metallic earthing bridge is provided
between adjacent sections of pipework externally to the water treatment
device to ensure earthing continuity.

The external cross-sectional shape of the channel separators 24

is configured to fit within the passage, or cavity 13 formed by the
15 interior wall of the body 12. The end faces of the channel separators
24 are concave (e.g. with a conical or dished shape), such that when
two channel separators 2l are placed one after the other, a chamber 30
is defined between those members, which chamber 30 encourages turbulent
motion of the water passing through the device and the mixing of the
20 water from respective channels 26. '

Figure 2 illustrates, in more detail, one of the channel
separators 24. Figure 2A is a part-sectional view through a channel
separator, and Figure 2B is a perspective view of a channel separator.
It can be seen that. the channel separator is generally cylindrical in

25 shape and is formed of a solid block of material with a plurality of
small bores 26 passing through the length thereof. In the present
embodiment, each of the end faces 28 is concave. In other embodiments,
however, the end faces need not be concave. Alternatively, one end .
face may be <concave where it' is intended to abut against a

30 corresponding concave face of an adjacent channel separator in order to
define a turbulence chamber as described with referehce to Figure 1.

It will be appreciated from a comparison of Figures 1, 2 and 3,
which show different numbers of bores 26, that the number of channels
and their total cross-sectional area may be chosen to suit the water

35 conditions for a particular installation.

Preferably, the inlets and the outlets to the individual channels

26 are formed with a sharp edge, or with a ridge or 6ther structure, to

encourage turbulence -and pressure changes in the water as it flow into
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to facilitate construction, the channels 26 are preferably straight and
5 of circular cross-section. However, they could alternatively be formed
with structures and or shaped to further encourage turbulence and
pressure changes in the water as it flows along them. The channels
could, for example, be given a spiral overall or internal configuration
to encourage a swirling motion in the water as it exits from the
10 channel separators 24 and from the device 10.

The ends of the channel separators could be provided with
structures to ensure proper alignment of the channels, e.g. by mutually
engaging castellations {(not shown).

Figure 1 illustrated two channel separators 24 placed one after

15 the other in the flow direction F. However, other numbers of channel
separators may be provided, for example there need only be one channel
separator in a simple embodiment, or there cduld be more than two in a
larger embodiment. '

Figure 3 illustrates a second embodiment 50 of the invention

20 where, in addition to the channel separators 24 illustrated in Figures
1 and 2, additional metallic channel separators 40 are provided.

Figures 3A and 3B represent a side view and an end view of the
second embodiment of the invention. Figure 3C illustrates a cross-
sectional view of the device of Figures 3A and 3B as viewed along the

25 1line X-X. Like reference signs represent like elements and therefore
these will not be described in detail again. Also, variants described
with respect to Figures 1 and 2 can also apply to the embodiment of
Figure 3, so these will not be described again.

Figure 3C illustrates an embodiment where two dieleétric channel

30 separators 24 are provided in a central region of the cavity or passage
13 within the housing 12 with metallic channel separators 40 located at
either end of that cavity. Each of the channel separators 40 has a
form generally similar to that of the dielectric channel separators 24
although in the particular embodiment illustrated, they have a shorter

35 axial length than the dielectric channel separators 24. Thus, each of
the metallic channel separators 40 comprises a plurality of channels 42
extending between the end faces thereof. The end faces of the metallic

channel separators 40 can be concave, so that, where an end face U4l of
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enhance the generation of turbulence as described above.

The metallic channel separator is preferably formed of an
electro~positive metal suitable for forming a sacrificial anode. Thus,
by electrically connecting the sacrificial anode to the pipework

10 connected to the device 50, it is possible to provide a degree of
protection against corrosion within a pipework system. A suitable
material for the metallic channel separators 40 is zinc, although other
suitable metals may be used instead. It appears that an important
requirement in the use of galvanic water conditioners is a large

15 surface area of the electrode(s). It will be appreciated that the
construction of the metallic channel separator 40 provides a large
surface area of zinc to this effect.

In order to provide a good electrical connection between the
metallic channel separator 40 and the end cap 14, the channel

20 separator, or the end cap 14, are preferably formed with a sharp
circumferentially extending ridge in the area of their mutually
contacting surfaces. Thus, in the particular embodiment shown, the
metallic channel separator 40 is provided with a circumferentially
extending sharp ridge 45. The total 1length of the metallic and

25 dielectric channel separators 40 and 24, is selected slightly to exceed

~ the length of the cavity within the body 12 so that, when the end caps
are screwed onto the end of the body 12, the sharp ridges cut into the
surface of the end caps 14 creating a good clean electrical contact
between the metallic channel separators 40 and the .end faces. This.

‘30 process is assisted by the choice of a dielectric material which has a
degree of resilience, this helping to ixrge the ridge 45 on the metallic
channel separator 40 into the surface of the end caps 14 as those caps
are screwed on. Wetting of the joint and subsequent corrosion at the
Junction can be prevented by the use of a liquid plastic sealing

35 compound applied prior to assembly and before the brass cuts into the
zinc. | '

Figure 4 illustrates a further embodiment of the invention. In

this ewmbodiment, which is designed for use in industrial, flanged,
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5 In this embodiment a dielectric liner 51 is probided-within the

i nl et and/ or salgjo tlet for connectlng said device to said plpell'-ﬁwv n

metallic body 54. Within the metallic body 54, a water separator 55
comprising a central dielectric core 56 and dielectric radiating
blades, or flanges 58 are provided. The combination of the dielectric
lining 51, the dielectric core 56, and the dielectric blades 58, define
10 a plurality of longitudinally extending channels 57 into which water
entering the device is separated and then forced to flow. The water
from the respective channels 57 then merges again on leaving the device
60. Preferably, the blades 56 are separated by spaces 59 which cause
mixing of the flow from respective channels and increase the turbulent
15 effects within the device. 1In Figure 4 24 flanges are shown although
in other embodiments different numbers of flanges may be provided.
Preferably the surfaces of the dielectric components 51, 56 and
58 of the device are smooth to avoid deposits forming. However, these
components can be shaped or structured to enhance turbulent flow within
20 the device. For example, they could be formed with ridges, or the
blades could be configured to define spiral passages so that the water
is forced to follow a corkscrew shaped path through the device. By
alternating the direction of the spiral for successive sets of'blades,
rassing along the device from the upstream to the downstream end, the
25 water could be forced to follow and alternating left and right hand
corkscréw path. This enhances turbulence and mixing of the water from
the separate channels in the spaces 59 between successive sets of
blades 58.
Figure 5 illustrates a further embodiment where é metallic
30 channel separator 40, as illustrated in Figure 3, is additionally
provided. Direct electrical connection is provided between the
metallic channel separator 40 and the metal body 54 with its flanges
52. Once again, like elements are given like reference signs, so that
these components need not be described again, and the wvariants
35 described with respect to the earlier embodiments also apply to the
embodiment of Figure 5.
Figure 6A is a schematic cross~sectional view of a fifth

embodiment of the invention. In this embodiment the housing of the
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provided to enable the two halves 61, 62 to be joined together. In

2, complementary coupling threads 67, 68, respectively, are

order to ensure a watertight joint, suitable sealing means, e.g., an O-
ring 69, may be provided. Good electrical connection between the
windings 67 and 68 should be achieved without addiﬁional means.
waever, if desired, a conductive paste or other means (not shown)
could be used to enhance the electrical connection between the two
halves 61, 62 of the housing. Before joining the two halves 61, 62 of
the housing, various water conditioning elements are inserted in the
cavity within the housing.

As shown in Figure 6A, two dielectric channel separators 70
similar to those described with reference to Figures 1 to -3 are
provided. Each of the channel defining members 70 is formed with a
plurality of bores 26 defining separate channels. In use, water (or
another fluid as appropriate, as mentioned above), flowing along the
pipework is caused to separate and flow along the separate channels
between upstream and downstream end faces 74 of the channel separator
70 in a flow direction F (e.g. from left to right as viewed in Figure
6). In this embodiment, each of the end faces 7U is concave, although
rather than the dished shape illustrated with reference, for example,
to Figures 2A and 2B, in this embodiment the end faces 74  are
configured as flat bottomed recesses. |

In addition to the two dielectric channel separators 70, a
sacrificial anode in the form of a channel defining member 76 is also
provided, the channel defining member being formed of a substance, for
example zinc, suitable for a sacrificial anode. Although in Figure 6
only a single channel is defined axially down the centre of the anode
76, in alternative'embodiments'mu;tiple channels, in the manner of the
embodiments of Figures 3 and 5 could be provided. Likewise, it will be
appreciated that rather than providing a multiple channel metallic
channel separator as a sacrificial anode in the embodiments of Figures
3 and 5, those embodiments could be provided with a sacrificial anode
with a single channel.

with a screw
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5 is made between the anode 76 and the housing portion 61, O-rings 80 can
be provided in, and arranged so as to extend slightly from, recesses 81
in the anode 76.
Figure 6B illustrates a modified version of Figure 6A. The
components of the embodiment of Figure. 6B correspond to those of the
10 embodiment of Figure 6A and consequently will not be described in
detail again. It will be noted that in Figure 6B, the sacrificial
"anode, or metallic channel defining member 76, is mounted centrally
rather than at one end of the cavity within the device. This provides
a number of advantages. Firstly, the O-rings 80 of the member 76 can
15 provide protection in addition to the O-ring 69 é.gainst leakage from
the join between the two halves 61/62 of the device 60. Also, the dry
electrical contact between the member 76 and the two halves 61/62 can
enhance the electrical continuity of the device 60. Further, the
location of the anode 76 spanning the join between the two halves 61/62
20 of the device 60 facilitates changing of the anode 76 both during
manufacture and in 'use, for example for changing from a single to a
multiple channel anode.
Figures 7A to 7B illustrate additional arrangements for ensuring
_ good electrical contact between the anode 76 and the housing portidn
25 61. In Figure 7A the circumference of the anode is provided with a
knurl 88. In Figure 7B a grub screw 80 of metal or other hard
electrically conducting material is screwed through the housing portion
61 and into the anode 76. In Figure 7C a spike 92 _of‘ a hard metal or
other hard electrically conducting material is set into the face 93 at
30 the end of the cavity within the housing portion 61, which spike
penetrates the relatively soft anode when this is pushed down to the
end of the housing portion 61. In Figure 7D a spring 94 of a resilient
metal or other resilient electrical conducting material is located in
_ a recess 96 in the ahode 76. One or more of these arrangements can be
35 provided f‘or_ enhancing tﬁe electrical connection between the anode 76
and thé housing portion 61 in the embodiment of Figure 6A.
Preferably, the desired point of contact between the anode 76 and
the housing portion(s) 61/62 is kept dry, for example by the use of O-
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7A to 7B one O-ring 84 is provided on an end face of the anode 76 and

5 another O-ring 86 is provided adjacent to the other end of the anode
around the circumference thereof.

It will be appreciated that one or more of the connecting
arrangements of Figures 7A to 7D, with suitable location of the O-rings
or other sealing means to provide dry electrical contact, can be

10 provided for enhancing the electrical connection between the anode 76
and the housing portions 61/62 in the embodiment of Figure 6B.

In a specific embodiment of a device as shown in Figures 6A or 6B
for connection to a 3/4 inch pipe (18mm), the internal diameter of the
cavity within the housing portions 67/68 is 1,1/4 inches (31mm) and the

15 cavity is 130mm long. The sacrificial anode 76 is 60mm long and each
dielectric member 70 is 35mm long, with each recess forming the concave
portions 74 being Smm deep. The sacrificial _anode 76 and the
dielectric members 70 have a diameter to fit within the cavity. The
dielectric members 70 are each provided with 8 channels of 6.3mm

20 diameter. It will be appreciated that the dimensions mentioned above
are merely examples of a particular embodiment and they may be adapted
for a particular implementation to take account of different pipe sizes
and to suit local fluid (water) conditions.

Figures 8A and 8B are schematic cross-sections of a part of

25 alternative arrangements for mounting a sacrificial anode.

Figure 8A illustrates an embodiment such as that described with
reference to Figure 6, but where a housing portion 100 (e.g., of brass)
is elongated to provide a connection portion 102 with an oversized
internal thread 104. A sacrificial anode 106 provided with an external
30 thread for cooperating with the internal thread 104 is screwed into the
open end of the connecting pértion. A reducing socket of a material to
‘match the housing portion 100 (e.g., brass) 106 with a external thread
to match the internal thread 104 is then screwed in after the
sacrificial anode 106. The thread between the reducing socket 108 and

35 the end portion 110 of the connecting portion 102 can be sealed by an
appropriate plumber's seaiing material. In order to keep the join
between the external thread of the anode and the internal thread 104

dry, and thus to ensure a durable and reliable electrical connection,
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5 Figures 3 and 5.
Figure 8B illustrates an embodiment such as that described with
reference to Figure 1, but where an end cap 120 (e.g., of brass) is
'elongated to provide a portion 122 with an internal thread. 124 for
receiving a sacrificial anode 126 provided with a cooperating external

10 thread. The anode 126 is screwed into the internally threaded portion
122 before the end cap is screwed onto the end of the housing poftion
12. In order to keep the join between the external thread of the anode
and the internal thread 104 dry, and thus to ensure a durable and
reliable electrical connection, an O-ring 128 and a seal 130 can be

15 provided at the end faces of the anode 106 as illustrated in Figure 8B.
The housing can be.sealed to the end cap 120 by an O-ring 18 as in
Figure 1. . Although the anode is shown as providing a single channel
116, it will be appreciated that it could alternatively provide a
plurality of channels as in the embodiments of Figures 3 and 5.

20 Figures 9A, 9B and 9C are graphs illustrating the effectiveness
of an example of the present invention versus the prior art. Figures
9A.”9B and 9C, respectively, represent the sizes of solid particles
within water, before treatment with a water treatment device, after
treatment by a prior art device, and after treatment by a device in

25 accordance with the invention. In those Figures, -the vertical axis
represents percentage values and the horizontal axis represent particle
sizes in water. The method used to obtain the results illustrated in
the graphs was to analyse by laser the particles suspended in the water
both before and after one pass through a device. The analyses show not

30 only the size of the various particles in the water stream but the
relative percentage of various particle size groupings.

Figure 9A represents the probability volume density of particles
of various particle sizes within normal tap water before treatment.
The median particle size in the water tested was approximately 6.8um

35 and the mean particle size was approximately 8.5um, with a standard
deviation of approximately 4.6um.

Figure 9B illustrates the probability volume density for particle

sizes within water one metre downstream from a prior art water
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approximately 72um with a mean particle size of approximately 54um and
a standard deviation of approximately 20um. It can be seen therefore
that for the particular water sample tested, the sizes of the particles
within the water increased as a result of the use of the prior art
10 device. -

Figure 9C is the probability volume density measured one meter
downstream of a device in accordance with the invention, specifically
a device as illustrated in Figure 1. With the invention, the increase
in particle sizes was dramatic. . In particular, the median particle
15 size was approximately 120um, with a mean particle size of 123um and a
standard deviation of 18.6um. It will be thus be appfeéiated that the
device as illustrated in Figure 1 demonstrates a significant and
surprising improvement . over the prior art device. The further
embodiments described herein, also demonstrate similar improvements

20 over the prior art devices.
It is believed that the dielectric channel separator acts as a
"Static Generator". As the water flows over the surface of the
material,_a potential static charge is generated. It is believed that
this potential static charge may have an effect on hardness by causing
25 electrically charged colloids in the water to become neutralized
leading them to coagulate. Once some particles have precipitated, the
small particles formed then provide sites for further precipitation.
It is assumed that static will not actually build up on the surface of
the dielectric where the fluid is water, because this is an electrical
30 conductor. However, it is believed that a static-like effect is
produced .as the device is found to be particularly effective when
plastics materials (e.g., such as polytetrafluorcethylene (PTFE),
nylon, polypropylene, polyvinyl chloride, 'etc.) are used as the
dielectric. Plastics ﬁaterials are well known as materials which can
35 cause static as a result of friction with other materials. In the
preferred embodiments of the invention, PTFE is used. PTFE resists the
generation of electrical currents along its surface sometimes referred

to as electrical tracking. This material has the added advantage that
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which demonstrate suitable properties could be used.

5 Thus it is believed that potential electrical static charge is
generated on the surface of the plastic as some of the kinetic energy
in the moving stream of water is converted into both heat and

. electrical energy. It is believed that the strength of the charge is
a function both of the value of the friction of the water and the area

10 . of the plastic surface across wﬁich the water passes. The static
causes a potential imbalance between the surface of the plastic and the
water and similarly between the plastic surface and the metal surfaces
of pipework which may be already affected by either scale and/or
corrosion. _

15 As mentioned abové. the device is designed in such a way that
turbulence is encouraged in the water passing through, for example by
the provision of the concave ends to the channel separators so that,
when one or more channel separators have been assembled in series, the
water passing through enters a chamber or cavity between them causing

20 turbulence. A useful by-product of this construction is that mixing
occurs between the water flowing in different channels, and means that

 if one of the channels becomes blocked by debris, flow can still be
assured via another of the chanﬁels. The turbulence and pressure
changes in the water caused at the entry and exit to the channels and

25 in the intermediate chamber(s) may cause air and other gases dissolved
in the water to form small bubbles (e.g. at low pressﬁre regions on the
edges of the channelé at the point of entry or downstream of the
channels on exiting therefrom and/or in the manner of the effect known
as "cavitation") which can form sites for ﬁhe precipitation of

30 dissolved salts in the water. Also, it is believed that shock waves
generated when the bubbles collapse downstream of the device and/or
turbulence caused by the device can assist in breaking up any
preexisting scale in, for example, pipework downstream of the device.
These effects are believed to contribute to the effectiveness of the

35 device. It may be that the turbulence also assists in the generation
of the static-type effects mentioned previously.

Thus, there have been described embodiments of devices for
treating hard water to prevent the formation of hard water scale or
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incorporation a device in accordance with invention in a water supply

line enables the prevention or reduction of the deposition of hard
water scale on pipes and heating surfaces.
In general the invention can find application in the treating of

10 water for domestic and industrial water supply to prevent the build-up
of scale and other deposits within a pipework system or in appliances
and equipment, such as boilers, kettles, water-fed machines, sanitary
ware such as. urinals, toilets, washbasins, urinalé and showers roses,
and so on.

15 . An application of the invention relates to the preparation of
food and drinks, particularly where heating of water is employed (e.g..
in a kettle, drinks vending machine, etc) as the treatment applied to
the water is passive and employs no additional chemicals. The use of
a device in accordance with the invention enables the coagulation

20 and/or precipitation of substances which are present as colloidal
suspensions in water and other potable liquids and which impart an
unpleasant taste. If desired, the resulting solid particles can be
removed, for example by sedimentation or filtration to make the liquid
entirely smooth to the palate. Embodiments of the invention may find

25 application in treating_,.alcoholic and non-alcoholic liquids in order to
accelerate normal ageing and maturisation of the liquids as a result of
the precipitatiop of colloidal suspensions of unwanted substances
enabling their removal from the liquids.

Another application is in the area of swimming pool maintenance.

30 One of the most important functions of swimming pool filter systems is
to keep the pools free of suspended proteins and cloudiness. Very
often these substances are colloidal and difficult to remove from the
water by traditional filtration. The colloids are too fine to be -
trapped in all but the finest of filters and if they are retained,

35 quickly raise pressure drops across filtration membranes with serious
reduction in flow rates. The invention enables precipitation of these '
colloids, increasing the particle size and allowing filtration to
-become much more effective resulting in clearer and healthier pools.
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can be seen Lhalatis, SH80NcholGPRLAY BcLienREeLLY Ruldndl Gl by ¢Jagores

and is formed a sol bI oC ura snal
26 passi ng t Watrmwhicie dldoeg Hheheseof. ox:ldrantm@npr ege;nth%msoaedmsucleae@h of

the end faceghrfihe HANGANMEne I3 B BEER %a&ﬂf@dnemﬁﬁnodgﬁvwaeeande&%oﬁnéuﬁ%ces
need not be concave. Alternatively, one end face be concave  where

it is inteAbethist fimeypfhe W&Pﬁ’sﬂn aap%aé'ﬁré%ﬁﬁﬁa?%gthéoﬁ%\% phdleringn
adj acent shaghfdh $EPGRItes FibmORHEr surTadefdMPoal twater! emee beDegipgr absut

gesEribedi tgv:{n%fseg.r? Q%g &s% Ei‘ su\.trc% c::Ltiemicals.

Although particular embodiments of the invention have been
described, it will be appreciated that many additions and/or
modifications are possible within the scope of the invention.

10 : For example, although the embodiments of Figures 1 and 3 are
provided with a dielectric channel separator of type described with
reference to Figure 2, they could alternatively be provided with a
dielectric channel separator of the type provided in the embodiment of
the Figure 4. Likewise, the embodiments of Figures 4 and 5 could

15 alternatively be provided with a dielectric channel separator of the
type described with reference to Figures 1 to 3. Also, the metallic
element which forms a sacrificial anode may define one or more channels
as required. It will be appreciated that many other modified
structures are possible. |

20 "~ .For example, for an application as a submersible unit to. be
placed near, but not actually connected to the outlet from a fluid
(e.g. water) tank, a large model {(such as a flanged model described in
Figure 4) could be provided with a dielectric channel separator of the
type provided with'a plurality of bores (rather than fins) and could

25 additionally be provided with plugs for enabling a user selectively to
block certain of the bores or channels in the dielectric channel
separators. This would enable the user to adapt the flow rate to a
particular implementation and would avoid the need to provide a wide
range of different siées of device for such applications.

30 The channels of the dielectric channel separators and/or the
metallic channel defining means may, for example, be defined along the
periphery, rather than through the body of the channel separators or
channel -defining means (for example giving a star-like cross-section).
Also; rather than the straight channels illustrated in the specific

35 embodiments above, the channels may be arranged to follow.a non-linear
path, for example a path in the form of a spiral or helix. Thus, for
example, the channel(s) could be formed in a manner similar to an

external thread on a body forming the channel separator or channel



It will be apnreciated f om a conparison of Figures 1, 2 and 3, V\:hl how

,different nu , that the nunber of channels and

Cross-section I " I chosen to suit the water conditi Qg8
particular in ferably, the inlets andtheoes

i ndi vi dual channels 26 are formed with harp edge, or/- oL

ot her structure, to encourage turbul ence and pressure%e%yn the water

as it flowinto REPLACEMENT SHEET 10 and exits from\ he annel s. The

i nterior noslsscare preferably smooth to reducethe possibility of
deposits bwqt Emmrgj QI n fshe channels. To this end, and to facilitate d

construction, t he‘\l(shanﬂ@hgu% threspReifie ARbpdinents ofrscaibed with a screw

coupling for connection, for example to pipework, have an internal
thread, it will be appreciated that a male coupling with an external

5 thread may be provided instead. Also, instead of a flange or screw
coupling as described above, a coupling member in the form of a spigot
for use with a "quick-fit" type connector could be used.

Also, rather than using a dielectric material with bores to
define the dielectric channel separator, a bundle of, for example, PTFE

10 tubes could be used instead to define a plurality of coextensive
channels.

Although in the.embodiments described above the end caps are
connected directly to the body of the device which defines the cavity
for receiving the channel separators, in other embodiments the caps

15 could be connected to a housing containing the device body.

Also, as explained above, different embodiments of the invention
may be provided with 1, 2, 3, etc., dielectric channel separators and
with O, 1, or 2 metallic channel separators. If more than two channel
separators are provided, then they should be electriéally connected to

20 each other and to any connecting pipework in order to achieve the
desired sacrificial anodic effect. :

Although the invention has been described particularly for
treating hard water, it will be appreciated that it can also be applied

to the treatment and conditioning of other liquids and fluids.



of circukar:ckoss-section. However, they coul d alternatlvelﬁ be formed w

structUres and or shaped to further encourage tju H elllalﬂ u;ﬂmfsure

changes in the water as it flows along them Th

exarrpLeT_be_gJ_y_en_a_sy_r al overall or internal conflgur ation to en@;oilr ge a
SWrli el ethe water as it exits f%fzomthe channel gg,%rs and
from il'ﬂﬂ Re ends of the channé separators coy

A &‘f’ ded
Wi th st sure proper alignment of the chan 1
nmut ual | teI | ati ons (not sho Fi gure d,lvi‘ﬂs?«ra’t ed t wo
channel separators 24 placed one after t ther intRe flowdirection F.
However, other nunbers of channel separators may be provided, for exanple

there need onlyy be ponEusharpedtnefpatedide icomprisifipl @ embnyiimet, ar fihere
could be nore thfn two in_a.]arger enbodi

second enbodi MEfi{eBo2EINS AEFIHD n?lctﬁﬁl%gng?gqiﬁgg g?'gr?lalf‘lau%"hggtcﬂgnﬁ%’rd
separ at or s524 oukletst aad etlellectriguclemnel separator means located in said cavity
between said inlet and said outlet and extending at least part way
_along said cavity, said dielectric channel separator means dividing
said cavity into a plurality of elongate channels which are mutually
coextensive for at least part of their 1engt;h in the direction of flow
10 of said fluid from said inlet to said outlet and are at least partially
bounded by dielectric material.

2. A device according to claim 1, wherein said dielectric material
is a plastics material.

15
3. A device according to claim 2, wherein said plastics material is
polytetrafluoroethylene.

4, A device according to any one of claims 1 to 3, wherein said
20 dielectric channel separator means comprises a block of dielectric
material having a cross-section to fit within said cavity, said block
of dielectric material beiné formed with a plurality of bores extending
in said direction of flow, each bore defining a respective one of said
channels.
25
5. A device according to claim 4, wherein an upstream and/or a

downstream end face of said block of dielectric material is concave.

6. A device according to claim 5, comprising at least two dielectric
30 | channel separator means, one after the other in said flow direction,
wherein opposed concave end faces of adjacent dielectric channel
separator means define a turbulence chamber between adjacent said

dielectric channel separator means.

3% 7. A device according to any one of claims 1 to 3 wherein said
dielectric channel separator means comprises an elongate dielectric
core extending substantially in said flow direction, a plurality of

dielectric flanges extending outwardly therefrom and a dielectric



1 and 2, addi tional netal I i c channel separators 40 are provided. Figures 3A

and 3B 'represent is d:edin end view of the second enbodi nent of
t he inventi on. rat es a cross- sectional view of the 3%
of Figures 3A and Iong the line X-X Like refer ence 1

represent |ike elenents and therefore the g wi |l not be descri /4
again. Also, variants described with respect to Figures 1 a .
apply to the enbodi ment of Figure 3, so these will not be @&5a%i bed/
Fioure SC ||| Uk gk CledhleC bR MHR0E YHCEE, (iGNt CLAG! ichG: GY
24 are provided In a eéentrra reg%?on \é\? the cavity or as}sagé 13 wthin the
housi ng 12 wi 29FbgEt Beinec f&'ﬁ%ﬁﬂﬁétntgﬁiﬁd-#&t st £0 Piesk élﬂ'daf’f e$8ide oub¥RFAY

that cavity. eaﬁeﬁhlxs% £t Agrezham %@hp&%ﬁ@ﬁgﬁ'fw@ﬁls 5404 ik%ed on@r of gaieloatwardly
simlar to that of t

& d| el ectric..chann paragors 24 although.in the
Sorti cul o enGUPHAR TLATERR o PO R HEOLY Gh oy REReL Ry %ﬁgt’h Fhan
the di el ed riwhizhaciainese patahdria 2alid Tlms;dlea:ﬁionf the netal lic channel
separators 40 conprises a plurality of channels 42

8. A device according to any one of the preceding claims, wherein
said dielectric'ehannel separator means extends part way along said
cavity in said flow direction and a metallic channel defining means
10 extends over a further part of said cavity'in said flow direction
between said dielectric channel separator means and said ihlet or

between said dielectric channel separator means and said outlet.

9. A device according to claim 8 wherein said metallic channel
15 defining means divides said cavity into'a plurality of second elongate
channels which are mutually coextensive for at' least part of their
length in said flow direction, said metallic channel defining means
comprising a block of metal formed with a plurality of bores extending
in said flow direction, each bore defining a respective one of said

20 second channels.

10. A device according to claim 9, wherein an upstream and/or a
downstream end face of said block of metal is concave.

25 11. A device according to claim 10, wherein said metallic channel
defining means is located adjacent to a said dielectric channel
separator means, either before or after said dielectric channelt
separator means- in said flow direction, and opposed concave end faces
of said dielectric and said metallic channel defining means define a

30 turbulence chamber between said adjacent dielectric channel separator
means.

12. A device according to any one of claims 8 to 11, wherein a first

said metallie channel defining means is located in said cavity adjacent
35 said inlet and a second said metallic channel defining means is located

in said cavity adjacent said outlet, one or more dielectric channel

separator means being located between said first and second metallic

channel defining means.
UL A




ext endi ng “BebmeMreof. The end faces of the netallic
channel separ at ormis4beetH: . dve, so that, where an end face 44
netallic channel s mﬁ j acent to an end face 28 of a di
channel separat or e chanber 46 is fornmed. As d i
above, this assists in providing turbulenfy flow and for m xj
of the water passing along the individual channels. The
channel s defining menber 40 may be configured to enhance .
turbul ence as descri bed above. The netallic channel separa_gf/i s preferably
formed of an _electro-positive netal suitable for form nzg a'sacrificial -
anode. Thus, By elef8FCeACPTLHER EPRPERRE §]d%‘rnisf$d:Pa3r afPREiging peans

pi pewor k congest ekurdng hgodie \Wieetmikali tontacpOBstwdles baiPrmptalitic chagtele of

protection a%gl“gns{[ngcgéarngs Ia.gg aWI mte é.ln c%mgtlarpe%\éﬂgtk asi[xg\gseirrrllg or Aénaué:gpalgnlfesaid

5 device. :

14, A device according to claim 13 wherein said means for ensuring

good electrical contact comprises mutually cooperating screw threads.

10 1s5. A device according to according to claim 13 or claim 14 wherein
said means for ensuring good electrical contact comprises mechanical
means for increasing contact pressure between.said metallic channel
defining means and said metallic component and/or for causing scoring
or penetration of.said metallic channel defining means and/or said

15 metallic component.

16. A device according to any one of claims 13 to 15 wherein said
means for ensuring good electrical contact comprises sealing means for
keeping a contact area and/or components dry.
20
17. A device according to any one of the préceding claims comprising
a plurality of dielectric channel separator means and or metallic
channel defining means located one after another in said flow direction
in said cavity, each dielectric channel separator means and/or metallic
25. channel defining means comprising aligning means for aligning said
channels of adjacent channel separator means and/or channel defining

means.

18. A device according to any one of the preceding.claims, wherein an

30 edge of at least one channel opening at an upstream or downstream end
of an end face of a dielectric channel separator means or a metallic

. channel defining means is sharp, or otherwise formed so as to encourage

turbulent flow of a fluid entering or exiting via said opening.
3%  19. A device according to any one of the preceding claims to be

mounted in-line in a pipeline, the device comprising connecting means

at said inlet and/or said outlet for connecting said device to said

A

pipeline.




materi al fdr' the netallic channel separators 405“"" "Iﬁ"m m h ot he
suitabl e netal s may be used I nstead. It appear

r equi rerfﬁlmstShF Has| gal vanic water conditi oners is & I° ar ge ¢a
area of t ﬂ It will be appreciated that the c & v,.
t he net aII arator 40 provi des2 | arge surface a e of ¥

this effect In order to provide a good el e€ttrical connectiom\be
metallic channel separator 40 and the end cap 14, the char

separat or, a%cre egdd Pe %%cogéﬁxgp rt%f ‘éi@ﬁl 319f OJ@K@Q:LW éilda cé&@c@:.ng means

ci rcunferenti y exte |ng ri In the ared of theirr nutually contacting
surfaces.  ThemEprises Heﬂg?a‘ﬁ?l ‘eJdJIhaP‘ﬂetrrBB%ﬁﬁ”ré‘ AT ceefrRtingavitbt alflpReg Bnfel

separator 40 i&daeevindededdibh o gipeunferentially extending sharp ridge 45.
The total length of the netallic and dielectric channel separators 40 and
24, is selected slightly to exceed the length of the cavity within the body
12 so that,5 when t he dvdce a@ccoatings GoevRaimrnDo wireendsaiid thendeatlyy hidans he
sharp ridges CL“mpEQéé% ghgérew fitting for connection to a co-operating fitting on

a connecting section of pipe.

22. A device according to claim 20 or claim 21, wherein said
10 connecting means comprises an end cap having a screw thread and either
said means for defining a cavity or a housing containing said means
defining a cavity has a screw thread for cooperating with said screw
thread on said end cap for removably screwing said end cap on to said
means defining said cavity or to said housing.
15
23. A device according to claim 15 to be mounted in-line in a
pipeline, said device comprising connecting means at said inlet and/or
said outlet for connecting said device to said pipeline, wherein said
connecting means comprises a metallic end cap having a screw thread and
20 said means defining a cavity or a housing containing said means
-defining a cavity is provided with a screw thread for cooperating with
said screw thread on said end cap for removably screwing said end cap
on to said means defining said cavity or to said housing, said
dielectric channel separator means has a degree of resilience and said
25 dielectric channel separator means-and metallic channel defining means
are configured to be slightly over-length, whereby, on screwing on said
end cap(s), a ridge on an end surface of the metallic channel defining
means is urged to cut into a surface of an adjacent end cap to provide
good electrical connection between said end caps and said metallic

30 channel defining means.

24, A device.according to any one of the preceding claims comprising
two housing portions with mutually cooperating screw threads for
enabling said housing portions to be screwed together..
35
25. A device according to claim 24 wherein said housing portions are
.metallie and wherein at least one metallic channel defining member and

at least two dielectric channel separators are provided, said metallic



surface of ‘t'he—end—caps—t4Ccreating a good clean el ectri cal cont act between
the metallic Chﬁ&]_g%ée ﬁé‘s%&;ﬂt@fa&mo and the end faces. _]

assisted by the Iectrl c material which aﬁ_r?sf;l@gwwsﬁEEN
resilience, this lMl e the ridge 45 on the i' | ge@mbeowe|
separator 40 |nt e of the end ggps 14 as thise—eaps—are—=S¢
on. Wetting.of the joint and subsequent corrosion at the junction can be.
prevented by the use of a liquid plastic sealing conpound applied prior to
assenbly and bRimied aéﬁnbh@s@mse& $>ehﬁ§ Qoemdzwmlnﬁs;agar@a‘étyldwsé It §fand
further enbodinment of the inventi this n ch IS deslgned
for use it st Breiot,raid e Wpstad ootk e (HEre B 1alieCheg ey

device is pr O\tbgietlhemt batd mm:allliq: channel defining member comprising sealing

N -
- 5518

means for ensuring a dry electrical contact between said metallic

5 channel defining member and said housing portions.

26 A pipework system comprising a device according to any of the
preceding claims connected in a pipeline.

10 27. A pipework system according to claim 26, wherein the combined
cross-sectional area of said channels is not less that the cross-

sectional area of the pipeline connected thereto.

28. A pipework system according to claim 26, wherein the combined
15 cross-éectional area of said channels is less than the cross-sectional
area of the pipeline connected thereto in order to cause an increase in
pressure in a fluid flowing through the device at the point of entry

into the channels.

20 29. A method of treating water or other fluids comprising passing
said water or fluid through a device as claimed in any one of claims 1

to 25 or a pipework system as claimed in one of claims 26 to claim 28.

RN O



body S4*including nmetallic end flanges 52, which can be connected to the

end flanges of &Qﬂgghau et Kk by nmeans of fasteners (e.g. bolts)

passi ng through I'n this embodi nent a dielectric liner 51 is
provi ded within ﬁody 54. Wthin the netallic body 54, a water
separator 55 co r

radi ati ng bl ades, or flanges 58 afe provided. The c o _
dielectric Iining 51, the.dielectric core 56, ‘and t .E trr“ bl ade
define a plurality of |ongitudinally esisgretmg channel's 57 into WHi Ch wat er
entering the device is separated and then forced to flow The water from
the respective channels 57 then nerges agaln on IeaV|ng t he devi ce 60.
Preferably, the bl ades 56 ai TR =N pROWD WErHehi ch cause m xi ng of
the flow fromrespective channel s and i ncr ease the turbulent effects within
the device. In Figure 4 24 flanges are shown al t hough in other enbodi ments
di f f er ent5 nunber sAdflufifl dmrgatmemtyddydcer espetddl 1 Pfef aeditingt dre rengviing dbeof

the diel ect rberfRBRONGRESP water,ORa@¥r1uid inlet, a fluid outlet, and a cavity

extending between the inlet and the outlet. A dielectric channel

al ;dieleckric core 5 |¥$$h _F%%élb 1
58,

separator (preferably of plastics material, more preferably PTFE) is
located in the cavity between the inlet and the outlet and extends at
10 least part way along the cavity. The dielectric channel separator
divides the cavity into a plurality of elongate channels which are
mutually coextensive for at least part of their length in the direction
of fluid flow from the inlet to the outlet and are at least partially
bounded by dielectric material. A metallic channel separator,
15 preferably of zinc, can also be provided to provide a degree of
protection against corrosion. The channel separators are preferably
configured to encourage turbulence in the fluid flowing through the

device.

20 [Figure 3]



58 of the.device are snooth to avoid deposits form ng. However, these
. conponents can be shaped or structured to enhance turbulent flow within the
devi ce. For exanple, they could be formed with ridges, or the blades could
be configured to define spiral passaddd so that the water is forced to
foll ow a corkscrew shaped path through the device. By alternating the
direction of the spiral for successive sets of bl ades, passing along the
device fromthe upstreamto the downstreamend, the water could be forced .
to follow and alternating left and right hand corkscrew path. This enhances
t ur bul ence and ing of the water fromthe separate channels in the spaces
59 between sucgeS$i sgls ofy bl ades 58. Figure 5 illustrates a further

enbodi ment whéxe annel geparator 40, as illustrated in Figure
3, is addit 3Di el ectrical connection is provided
bet ween the eparator 40 and the nmetal bogyp4 with its
fl anges 52. Ienetgs are given like refere signs, so
t hat ~ A
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t hese compoments need not be described again, and the variants described
:Wth respect to the earlier enbodinents also apply to the enbodi nent of
Figure 5. Figure 6A is a schematic cross-sectional viewof a fifth
enbodi ment of the invention. In thi<2/@nbodiment the housing of the 13
water treatnent device 60 is in tw halves 61 and 62, nade, for exanple, of
br ass. The two halves 61, 62 each include a coupling portion 63, 64,
respectively, at one end with an internal thread 65, 66, respectively, for
connection to a cooperating coupling, not shown, of a section of pipework,
etc. At the other end of each of the two hal ves 61, 62, conplenentary
coupling threads 67, 68, respectively, are provided to enable the two

hal ves 61, 62 to be joined together. In
24 26
28— /
0 _(/
00 S
0, —
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order to<ensure a watertight joint, suitable sealing neans, e.g., an O-
-ring 69, may be provided. . Good el ectrical connection between the w ndings
67 and 68 shoul d be achieved w thout additional neans. However, if desired,
a conductive paste or other neans (ngygshown) could be used to enhance the
el ectrical connection between the two halves 61, 62 of the housing. Before
joining the two halves 61, 62 of the housing, various water conditioning
el enents are inserted in the cavity within the housing. As shown in Figure
6A, two dielectrjc channel separators 70 simlar to those described with
reference to Fi Qures Q 3 aRq provided. Each of - the channel defining
menbers 70 is f =0 W ih 3NpKyrality of bores 72 defining separate

channel s. | s A ogge | uid as appropriate, as nentioned
above),-flomdgf WO gsafaused to separate and flow al ong the

separate chan ggﬁ1 nd, downstream end faces 74 of the
channel separ |re(EDpn F (e.g. fromleft to right as
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6). Insthkssenbodi ment, each of the end faces 74 is concave, although
rather than the dished shape illustrated with reference, for exanple, to
Figures 2A and 2B, in this enbodi nent the end faces 74 are-configured as
flat bottoned recesses. In addition té&/8he two dielectric channel
separators 70, a sacrificial anode in the formof a channel defining nenber
76 is al so provided, the channel defining nmenber being forned of a
substance, for exanple zinc, suitable for a sacrificial anode. Al though in
Figure 6 only a single channel 78 is defined axially down the centre of the
anode 76, in alternative enbodi ments | tiple channels, in the manner of

t he enbodi nents of Figures 3 and 5 cogﬁd-ﬁé provided. Likewise, it will be
appreciated that rather than prowdmg Rl tip. hannel netallic channel
separator as a sacrificial fe i - s of Figures 3 and 5,

t hose enbodi nents could be pfovided h a (ficial anode with a single

channel .
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14 In okder to ensure good el ectrical contact between the sacrificial anode
.76 and the housing 61 at the connecting surface 82, the anode is configured
to forma press fit within the housing portion 61. |In addition, to ensure
that a dry and durable electrical con t is made between the anode 76 and
t he housing portion 61, Orings 80 can be provided in, and arranged so as
to extend slightly from recesses 81 in the anode 76. Figure 6B illustrates
a nodified version of Figure 6A. The conponents of the enbodi nent of
Figure 6B correspond to those of the enbodi nent of Figure 6A and
consequently will not be described in detgjl again. It will be noted that
in Figure 6B, the sacrificial_anode, tallic channel defining nmenber

76, is nounted centrally r se end of the cavity within the
device. This provides -
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a nunber <of radvantages. Firstly, the Orings 80 of the nmenber 76 can

- provide protection in addition to the Oring 69 agai nst | eakage fromthe
join between the two halves 61/62 of the device 60. Al so, the dry

el ectrical contact between the nenber6/86 and the two hal ves 61/62 can
enhance the electrical continuity of the device 60. Further, the location
of the anode 76 spanning the join between the two hal ves 61/62 of the
device 60 facilitates changing of the anode 76 both during manufacture and
in use, for exanple for changing froma single to a nultiple channel anode.
Figures 7Ato 7B illustrate additional arrangenents for ensuring good

el ectrical contact between the anode 76 and the housing portion 61. I n
Figure 7A the circunference of the anode is provided with a knurl 88. In
Figure 7B a grub screw 90 of nmetal or other hard electrically conducting
material is screwed througdhe housing portion 61 and into the anode 76.

cond = “ har d 15 gal|
andlug'tjlrﬁg na?eff)gljgfs SZ’\\H & ﬁzﬁ A gé‘%:'éré?“}.? ec I’Ica y

77 6'6 '
55 | R777777 =
F IIIII//‘\)I\\\
. _ rrrz4 | ATsTy
/ SN S = ——
r, . <

/
% 76‘42/ 74}1 72 74// 7}0 ;4

FIG.6A.

E7/68
Vol
SO
63 N SA 1 /53 4 2 &4
55 7 7 7 AN 66
- PLZ2ZZE R f 77777
; W YA A&y 4 VA AN A

v A 4 VA A Ao 4

b (]

VA YA -

. (vv L, ] \‘ y kN \\v‘ v
V777 . KX
g avivava SN\ A

24
707 Y72 Ly 7882 e N N5

FIG.6B.




the endvofs*the cavity within the housing portion 61, mhich\spike penetrates
.the relatively soft anode when this is pushed down to the end of the
housi ng portion 61. In Figure 7D a spring 94 of a resilient netal or other
resilient electrical conducting materigh is located in a recess 96 in the
anode 76. One or nore of these arrangenents can be provided for enhancing
the el ectrical connection between the anode 76 and the housing portion 61
in the enbodi nent of Figure 6A. Preferably, the desire oi nt of contact

bet ween t he anots: the housing portio 1/ is ke y, for
exanple by t e of O- 5frings. Figures{ M\ to 7D show [ay al ternati ve
to the arran t of Figure where both Ggi |ded around
the circunferen +he—empede |at di fferent XN osition n particul ar,
in Figures {9 9
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7Ato 7B omesO-ring 84 is provided on an end face of the anode 76 and
another O ring 86 is provided adjacent to the other end of the anode around
the circunference thereof. It will be appreciated that one or nore of the
connecting arrangenents of Figures 7Agyg 7D, with suitable location of the
O-rings or other sealing neans to provide dry electrical contact, can be
provi ded for enhancing the electrical connection between the anode 76 and

t he housing portions 61/62 in the enbodi ment of Figure 6B. In a specific
enbodi mrent of a device,as shown ijn.Figures 6A or 6B for connection to a 3/4
I nch pipe (lgﬁﬁi tﬁe/' er nal aJaneter of 53 E3y W t hin the housing
portions 67/ 141/4 |ncheﬁ,(31nﬁ126hd t 130nn1|ong The

sacrifici al ode 746 | each dlelectrlc menbef 70 is 35nm
|l ong, with ed2 C coric portions 74 being 5mm deep.
The sacrifici d| | ¢ menbers 70 have a dianeter to
fit wthin't i c nenpers 70 are each provided with 8

channel s of
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di aneterz 44 2|l be appreciated that the di mensions nentioned above are
nerely exanples of a particular enbodi nent and they may be adapted for a
particular inplenentation to take account of different pipe sizes and to
suit local fluid (water) conditions. gigur es 8A and 8B are schematic
cross-sections of a part .of alter nativé arrangenments for nounting a
sacrificial anode. Figure 8A illustrates an enbodi nent such as that
described with reference to Figure 6, but where a housing portion 100
(e.g., of brass), surrounding a cavity 118, is elongated to provide a
connection p i ith an oversized internal thread 104. A sacrificial
anode 106 p-ri:i“j% @ﬁman external thread for cooperating with the
internal thread 4 Vs screwed into the open end ‘of the connecting portion.
A reduci ng socket of a material to match the housing portion 100 (e.qg.,
brass) 106 K&l/e external thread to match the internal thread 104 is then

screwed in %fl{]ﬁh;/#he sacrificial anode 106. The thread betV\Hen t he reducing
socket 108 and %e end portion 110 of the connecting
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'portlon 102 can be seal ed by an appropriate plunber’ erial.
order to keep the joirn between the external thread of the anode and t he
internal thread 104 dry, and thus to ensure a durabl e anE==ei=z=ahlg

el ectrical connection, 16 Orings 112 and 114 can be
faces of the anode 106 as illustrated in Figure 8A. Al tffough
shown as providing a single channel 116, it wll be appeﬁﬁmﬁ
could alternatively provi gauabpprREA i ICE '
of Figures 3 and 5. Figure 8B illustrates an errbodl ment such as that
described with reference to Figure 1. but where an end cap 120 (e.g., of
brass) is el ongHid ingention delatqsontdi Dluid2Prasithbntadevhtes mad nethodsl, 124
for '

v

The invention finds particular, but not exclusive application to
the treatment of water, for example mains-supplied drinking water, to
prevent the formation of hard water scale and/or corrosion in water
pipes and/or within machines designed to heat or otherwise process
water. The invention also finds application to the treatment. of other
fluids, and in particular liquids, whether potable or ﬁén-poéable.

Many different types of water conditioning appliances, employing
various 'electromagnetic, magnetic, galvanic and other ‘effects, have
been tried with varying degrees of success. Examples of prior_ art
conditioning techniques are explained briefly below. o

Both cationlc and anionic ion exchange resins have found
sighificant use in the treatment of water. For example, in the most
commonly used form, hard watei‘ is passed through an ion exchange resin
which causes the offending salts of calcium and magnesium to be
transformed into the ‘corresponding sodiumisalts. ' However, in view of
the concerns about sodium consumption, such' conditioners are not
desirable for use for drinking water. Also, they require regular
maintenance.

Magpetic water conditioners employ an electro-motive force which
is induced " by passing the water to be conditioned, which is a
conductor, through a magnetic field. Although magnetic conditioners
apparently give reasonable results in some installations, the results
which can be achieved are unpredictable and variable.

Galvanic devices ﬁsually incorporate a combination of electrodes
which may be- electricaliy' connected either directly -or through a
Eesistor, with the aim of passing a current through 'ehe water.
Different combinations of conductive elements have been employed ie
different prior art devices, including carbon, zinc, aluminium, copper,
magnesium, etc. In general terms, galvanic conditioners set out to
create an e.m.f. which will act across the flow of water within a water
conditioning device so as to cause coagulation of colloidal substances
and the subsequent early precipitation of scale-producing substances.
In tests, these types of device were found to be more effective when
the dissim;ilar elements used in their construction were connected

together to provide a sacrificial anode. It is believed that metallic



T recéiving a sacrificial anode 126 provided with a coop-
thread. The anode 126 is screwed into the internally
before the end cap is screwed onto the end of the hou-
order to keep the join between the exterfal thread of m;ﬁeanede -and-thé
internal thread 104 dry, and thus to ensure a durabl els {
el ectrical connection an Oring 128 and a seal 130 can be provided at the
end faces 9{% @ g@ fiFe 'Jalt%té@&pq b@t Flhgya.fe §8y JA"%nEQi‘éﬁ&& Gan be
sealed to the en cap 1 Oring in u . t hough the
anode is sheguprasess OFi mfm}patgmgﬁ ecelﬁﬁﬁetiiucus sq%ﬁtwqeﬁ béfhaspvwl & ed
that it cogh&bo@t&@rﬂa’tdh\&l Yedri\s deracHy diaéiditaf cdniadtiRinS was ﬂ‘dhnfdh@n
enbodi ments of Figures and 5. Figures 9A, 9B and 9C
i | lustrati AgStheter f‘Lf@PHen’ébs PEPTeM é’ﬁﬁffﬁﬂ"‘@n‘b? theA'l?rtgg’ént %}‘e"’}ﬁq offf
versus theepsdtdically c&@&ﬁﬁg%ss&&%ﬂm@lﬁlsrﬁlﬂﬁﬁ lavdigyee roe'pémeisﬁoh he
si zes of solldeé:partlc es e t:befor treatment with a water
treat ment HEVFREEIORASP f?%ﬁﬂ%wﬁ P |SHF @t device, and after

treatment by a deplixel woltage conditioners are generally similar to the type of

conditioners desqribed-above as galvanic conditioners, except that a
direct current is applied across two dissimilar electrodes, one of
which is usually aluminium or zinc. In such a device a greater
duantity of metal ions and therefore 'a greater number initiators for
scale precipitation are provided than in a galvanic conditioner withéut
an external source of direct current. However, in such conditioners it
is necessary to provide a battery or other soui*ee of direct current and
the sacrificial loss of the anode is increased.

To avoid or reduce the sacrificial effect, it has been proposed
to coat the electrodes with a plastics or oxide diel_ectric layer. As,

 in such cases, the dielectric layer will at least sub'stantially prevent
the flow of ions into the fluid, the sacrificial effect is no longer
present. It is understood that such devices are claimed to create a
capacitance effect across the passing water. However, in such devices,
the need remains to apply external voltages remain.

It--.';i'ill be appreciated that many different approaches have been
employed for conditioning/treating water, for example to reduce the
formation of hard scale in pipework and in water heating devices. The
existing techniques all involve disadvantages. In some case the
disadvantages are in the form of the need regularly to replace an
active component or to supply an external voltage, and in other cases
__the dlsadvantages relate to poor levels of effectlveness or
reliability.

Accordingly, an object of .the invention is to provide a water -
treatment device which overcomes or mitigates the disadvantages of the

prior art techniques and devices.



“accofdance with the invention. In those Fi gures, the vertical—axsg——
represents percentage val ues and the horizontal axisiirg
sizes in water. The nethod used to obtain the results |II ﬁ&ﬁﬂgiﬁﬁp
graphs was to anal yse by | aser the parbicles suspenddidpats :.t bot
before and after one pass through a device. The anal yses=show
size of the various particles in the water streambut the relatlve
per cent age of r [ S S gure ese he
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[err], with a standard | at1on of apprOX|nater err Figure 9B
i 11 ust r atHELeREFiS oEhasmels dafdping @ERRS t GOTRFLSHRE t dipkecsrses matemial wat er

one net r odaved ihesdid &Mty Pétwilendédid\Bi R and said outlet and extending
part way along said éavity in the direction of flow from said inlet to

said outlet, said dielectric channel defining means dividing said
cavity into a plurality of first elongate channels which are mutually
coextensive for at least part of their 1eng£h in said flow direction
and are at least partially bounded by dielectric material; and further
.channel defining means located :i.n -said cavity and extending over a
further part of said cavity in said flow  direction, said further
channel defining means dividing said cavity into a plurality of second
elongate channels which are mutually coextensive for at least part of
their length in said flow direction, said dielectric and further
channel defining means being located adjacent to one another in said
flow direction, and having opposed end faces configured to define a
turbulence chamber therebetween. ,

The device is passive in that no external source of electricity
or heat need be provided. It has been found that a fluid treatment
device with this construt_:tion causes significant precipitation of
particles ;1n water passed through the device. By the early
precipitat'ic;h of colloidal and dissolved scale-producing substances
fro'm' water, the growth of harc_l_ crystalline aragonite 'and calcite
formations may be eliminated from water systems, the offending
constituents being either flushed through or deposited as an easily
removed soft sludge. It is believed that a number of effects may be
contributing to the performance of the device. It is believed that
the;'_'e is an interaction between the dielectric material and the fluid
(e.g., water). This may be as a result of a static type effect as the
water flows over the dielectric, thié causing salts to precipitate out
of solution. Dividing the cavity into a plurality of channels has the
effect of increasing the surface area in contact with the fluid, thus

increasing any effect produced. . Also;, where the fluid is a liquid
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~17 treatment device. The prior art water tr eataeat—devwee T oSt
conprised a plastics tube, with brass end caps, the mhﬁ&ﬁﬁ@&wﬁﬂﬁeg*EEr
containing a open roll, or spiral formed by a rolling sheet of zinc, the
zinc spiral being electrlcally connected to the bras} Ay bt N| s
prior art device, the nedian particle sltze increased R y [err]
with a nean particle srze of approxrnately [err] and a standard devratlon
of appr oxi, mat el err] ) therefore t hat for t riicular
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accor danc he imnveniTon, specifical evi ce as
Fi gure 1. gi¥esh diksolvedenti tre fm:ai iwhd ke 080 acn: parpresipitatieon ehtesifamati c.

In part'Cgiégdlvgﬁesgf%gEuldp%ﬁii51&§. Also, when normal fluid pressure is

restored in, for example, pipework downstream of the device, it is

. believed that shock waves generated as the bubbles collapse can,
possibly in combination'with filuid turbulence caused by the device.
assist in breaking up any pre-existing scale in the pipework downstream
of the device. The opposed (e.g., concave) end faces of adjacent
dielectric channel separator means define a turbulence chamber between
adjacent said dielectric channel separator means to increase the
turbulence effects.

Thus, this invention provides a method and means of preventing
hard water scale deposition in water pipes and equipment involving the
use of liquids such as water, although' the beneficial effects may be
utilised in any 1liquids where ea;ly precipitation of suspended or
dissolved substances is desired. ’ i

It has been found that where a plastics material is used as the
dielectric, improved results are obtained. This supports the view that.
some form of static electrical effect is present. Particularly
effective results have been obtained where the plastics material is
polytetraflﬁoroethylene (PTFE). 1In addition, this material has the
advantage that it is possible to obtain a smooth, non-stick surface
which reduces the possibility of the channels becoming clogged.

In one preferred embodiment of the invention, said dielectric
channel separator means comprise a block of dielectric material having
a cross-section to fit within said cavity, said block of dielectric
material being formed with a plurality of elongate bores.extending in
said direction of flow, each bore defining a respective one of said
channels. This construction enables a large number of separate
channels to be provided, so that the cross-sectional surface area of

the channels greatly exceeds that of the cavity.
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T siz€ was approxinmately 120pm with a nean particle si i i 3 ahd- a
standard deviation of, 18.6pm It will be thus be app eC| atle 5&19971(3_
device as illustrated in Figure 1 denonstrates a sign fRRAntand Sl py
i mprovenent over the prior art devi c% The further enbodi nents
descri bed herein, also denponstrate sim-lar inprovenents over the prior art
devices. It is believed that the dielectric channel separator acts as a
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the fluid is water ecause th is an electrical conductor. However , it
s bel | cvieleskuicatinmenterding enpeasdly herefron and a dielectric tubular

member configured to fit within said cavity, said tubular member being

ng

formed integrally with an outer end of said outwardly extending fins or
cooperating with said outer end of said outwardly extending fins to
define a plurality of channels about said core, which channels extend
in said 'flow_ direction. This construction enables a lower overall
diameter of the device for a given total channel cross-sectional area,
than with the first embodiment, as the dielectric structure will
normally involve less material.

Where a plurality of channel separator means are located one
after another in said flow direction in said cavity, each channel
separator means can comprise aligning means (e.g. a castellated edge)
for aligning said channels of adjacent éhannel separator means.
Preferably, an edge of at least one channel opening at an upstream or
a downstream end of an end face of a channel separator means is sharp,
or otherwise formed such as to encourage turbulent flow of a fluid
entering or~exiting via said opening.

In ofdér that a device as defined above can be mounted in-line in
a pipeline, the device preferably comprises connecting means at said
inlet and/or said outlet for connecting said device to said pipeline.

In one embodiment, said connecting means comprises a flange with
bolt holes for cooperating with a flange on a connecting section of
pipe.

Alternatively, s_.a.i'd connecting means comprises a sc=rew fitting
for connection to a co-operating fitting on a connecting section of
pipe.

- Preferably, said connecting means comprises an end cap having a
screw thread and either said means for defining a cavity or a housing

containing said means defining _a cavity has a screw thread for



= produced as the device is found to be parti'c'ul arly ek .
materials (e.g., such as polytetrafl uoroethyl ene ( TI?Ejs—?}_Aﬁ}tvaT H*-ET

pol ypropyl ene, polyvinyl "~chloride, &etc.) are usigd as ggéﬁeléﬁ;tr
Pl astics materials are well known as rrat6erials whi ¢ l}}ﬁmcla t ‘'c_|ps a
result of friction with other naterials. In the inents of

the invention, PTFE is used. PTFE resists the generation of electrical

currents al aggdd,; 31 AGE SOUCLLIES HELAY T6RT ot APl 85! b AhenkivBEK 0.

This material 'has antage_ t it makes it possi bIe to
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In one preferred construction, to be mounted in-line in a

pipeline, said device comprising connecting means at said inlet and/or
said outlet for connecting said device to said pipeline, wherein said
connecting means comprises a metallic end cap having a screw thread and
said means defining a cavity, or a housing containing said means
defining a cavity, is provided with a screw thread for cooperating with
said screw thread on said end cap for removably screwing said end cap
on to said means deflnlng said cavity, or to said housing. .

In 'another preferred embodiment, the device comprisés two
metallic housing portions with mutually cooperating screw threads for
enabling said housing portions to be screwed together.

"The invention also provides a pipework system comprising a dev1ce
as deflned above connected in a pipeline. Preferably the combined
cross-sectlonal area of said channels is not less than the cross-
sectional area of the pipeline connected thereto to avoid a significant
back pressure being generated within the pipework system. However, a
smaller cross-sectional area for the channels could be desirable in
certain circumstances, e.g. to deliberately increase the pressure
changes within the device.

In accordance with another aspect of the invention, there is
provided a method of treating or conditioning water or other fluids

comprising passing said water or fluid through a device as defined

above. .

Exemplary embodiments of the invention will be described
hereinafter, by way of example only, with reference to the aceompanying
draw1ngs where 11ke reference signs relate to like elements and in
whlch

Figures 1A, 1B and 1C are a side view, an end view and a cress-

sectional view, respectively, of a first embodiment of the invention;



>Thus'it is believed that potential electrical static charge
the surface of the plastic as sone of the kinetic ene ‘QMEPD}\ e,
stream of water is converted into both heat and el ectrlj cal enerqgy.
believed that the strength of the charge is a function petdr..of.--t-tre vl Tie
the friction of the water and the area bf the plastic urtase=across which
the water passes.. The static causes a potential inbalance between the
surface of the plastic and,jhewatier ang,si nidoallkcbeiweentie sphastic
surface and the netal surfaces of pipework which may be al ready affected by
ei t her scaP¥rsRRarbie (YE)FYos‘ieéﬁ?cweﬁ%ntqfoﬁewmﬁﬁ’bﬁf’é, of hiheq gubadininc Ric, gned

~in such a pegurkhai turbul ence is encouraged in the water passing through,
for exanple by the proyjsign aof .Lhe c .ends, t arators
So that vhen ofBEe ik raf ab S5 S ERERAEN, ' bl e BALIE Lrs R
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respectively, of a third embodiment of the invention;

am———

Figures 5A and 5B are a cross-sectional view and an end view,
respectively, of a fourth embodiment of the invention;

Figure 6A and 6B are cross-sectional views of fifth and sixth
embodiments of the invention;

Figures 7A to 7D are cross-sectional views of modifications _to
the embodiments of Figure 6; ST

Figures 8A and 8B are cross-sectional views of modifications to
embodiments of Figure 6 and Figures 1 to 3, respectively; and

Figures 9A and 9B and 9C are diagrams comparing the effectiveness

of a prior art device and a device in accordance with the invention.
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the static- tympeflflleat's prenidednedTisr evd cuags il are preferably made of brass,

but could be made of another metal or, for example, of a plastics
material. The end caps are provided for connecting the device in line
in a pipeline or other water carrying conduit.

When the invention is used for treating water, the pipework may
be part of a water mains suﬁply system, part of an appliance (e.g.. a
shower hose), part of the pipework within a_maéhine (for_gxapple a
drinks disﬁenser. a car wash, and so on}, or any other ﬁatéf supply
system. In éhe embodiments to be described below, it is assumed that
the device is to be used for treating mains supply tap water. It is
understood, however, that the inveﬂtion is not limited to the treatment
of water, and could be usea for the treatment of other liquids and
fluids as appropriate. ;

Figure 1B shows an end view of the device of Figure 1A. Figure
1B shows the end of the end cap 14 with a boss 22 formed with flat

surfaces to assist in turning the end caps for attachment of the end

| s at
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| es col | apse downstream of

ng up

eneration of

caps to the body 12 as will be described hereinafter, and for.

connecging the device to a co-operating coupling on an adjoining piece
'of pipéﬁork. The boss 22 is formed with an internal thread 20 for
connecting to such a coupling on the adjoining pipework.

Figure 1C is a cross sectional view through the device of Figures
1A and 1B taken along the line X-X in Figure 1B.

As viewed in Figure 1C, it can be seen that the end caps 14 are

" additionally provided with an internal screw thread 16 for co-operating

~ with a thread 17 provided on the exterior of the body 12 to enable the

end cap to be femovably screwed onto the body 12. The removability of
the end caps facilitates the changing of a channel separator should
this become clogged with debris} for example. An O-ring seal 18 is
provided to provide good sealing engagement between the end cep and the
body 12.

Located within the housing 12 are, in the present embodiment, two
channel separators 24. Each channel separator 24 is made of a solid

block of dielectric material, preferably plastics material, and more



'}Thus," t here have been descri bed enbodi ments of devices for treating h

water to prevent the formation of hard water scale or=
“undesirable crystalline matter by causing a coagul ati
which may then act as nuclei for rapid precipitation

solids.
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caused to separate and flow along the separate channels from an
upstream, to a downstream end face 28 of the channel separator 24 in a
flow direction F (e.g. from left to right as viewed in Figure 1C). 1In
view of the use of dielectric materials in the construction of the

present embodiment of a water treatment device, it is desirable where

. the device is to be connected in metal (e.g.., copper) pipework which

needs to be earthed, that a metallic earthing bridge is provided

between adjacent sections of pipework externally to the water treatment

"device to ensure earthing continuity. -

The external cross-sectional shape of the ‘channel sepa:riat':ors 24
is “configured to fit within the passage, or cavity 13 formed by the
interior wall of the body 12. The end faces of the channel separators
24 are concave (e.g. with a conical or dished 'shape) s, such that when
two channel .separators 24 are placed one after the other, a chamber 30
is defined hetween those members, which chamber 30 encourages turbulent
motion of the water passing through the device and the mixing of the
water from respective channels 26.

Figure 2 illustrates, in more detail, one of the channel
separators 24 Figure 2A is a part-sectional view through a channel
separator. and Figure 2B is a perspective view of a channel separator.
It can be seen that the channel separator is generally cylindrical in
shape and is formed of a solid block of material with a plurality of
small bores 26 passing through the length thereof. 1In the present
embodiment, each of the end faces 28 is concave. In other embodiments,

however, the end faces need not be concave. Alternatively, one end

face may be concave where it is intended to abut against a

-~'‘corresponding concave face of an adjacent channel separator in order to

define a turbulence chamber as described with reference to Figure 1.
It will be appreciated from a comparison of Figures 1, 2 and 3,
which show different numbers of bores 26, that the number of channels
and their total cross-sectional area may be chosen to suit the water
conditions for a particulap install.ation.
Preferably, the inlets and the outlets to the individual channels
26 are formed with a sharp edge, or with a ridge or other structure, to

encourage turbulence and pressure changes in the water as it flow into

EET

g Hﬁ?ﬁ?‘ .

ar_o]

“sollli ds

a

s and
e
t he



! of stale and other deposits within a pi pework systemor in appliances and
equi pnent, such as boilers, kettles, water-fed nachines, i
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liquids in order to accelerate normal ageing a mat uri sation of the

liquids as a wath | stryetures and or shaped to further encourage turbulence and

1o

pressure changes in the water as it flows along them. The channels
could, for example, be given a spiral overall or internal configuration
to encourage a swirling motion in the water as it exits from the
channel separators 2l and from the device 10.

Thé ends of the channel separators could be provided with
structures to ensure proper élignment of the channels, e.g. by __mt_n:ually
engaging castellations (not shown). B _

Figure 1 illustrated two channel separators 24 placed one after
the other in the flow direction F. However, other numbers of channel
separators may be provided, for Iexample there need only be one channel
separator in a simple embodimeht, or there could be more than two in a
- larger embodiment. ;

Figure 3 illustrates a second embodiment 50 of the invention
where, in addition to the‘channel separators 2§ illustrated in Figures
1 and 2, additional 'met;allic channel separators 40 are provided.

g‘igu_r'es 3A and 3B represent a side view and an end view of the-
second‘\-'emb'édiment of the invention. Figure 3C illustrates a cross-
sectioﬂél view of the device of Figures 3A and 3B as viewed along the
line X-X. Like reference signs represent like elements and therefore
these will not be described in detzil again. Also, variants described
with respéct to Figures 1 and 2 can also apply to the embodiment of
Figure 3, so these will not be described again.

Figure 3C illustrates an embodiment where two dielectric channel
. sepérators 24 are provided in a cerntral region of the cavity or passage
13 within the housing 12 with metallic channel separators 40 located at
either end of that cavity. Each of the channel separators 40 has a -
form generally similar to that of the dielectric channel separators 24
although in the particular embodiment illustrated, they have a shorter
axial length than the dielectric channel separators 24. Thus, each of
the metallic channel separators 40 comprises a plurality of channels 42
extending between the end faces thereof. The end faces of the metallic

channel separators 40 can be concave, so that, where an end face Ul of
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mixing of the flow of the water passing along the individual channels.

The bores of the channels defining member 40 may be configured to
enhance the generation of turbulence as described above.

The metallic channel separator is preferably formed of an
electro-positive metal suitable for forming a sacrificial anode. Thus,
by electrically connecting the sacrificial anode to the pipework
connected to the device 50, it is possible to provide a degree of
pi-otectioﬁ against corrosion within a pipework system. A suitable
material for the metallic channel separators 40 is zinc, although other
suitable metals may be used instead. It appears that -an important
requirement in the use of galvanic water conditioners is a large
surface area of the electrode(s). It will be appreciated that the
construction of the metallic channel separator 4o provides a large
surface area of zinc to this effect. '

In order to provide a good electrical connection between the
metallic channel separator 40 and the end cap 14, the channel
separator, or the end cap 14, are preferably formed with a sharp
circumferentially extending ridge in the area of their mutually
contacting surfaces. Thus, in the particular embodiment shown, the
metallic channel separator 40 is provided with a circumferentially
extending sharp ridge 45. The total length of the metallic and
dielectric channel separators 40 and 24, is selected slightly to exceed
the length of the cavity within the body 12 so that, when the end caps
are screwed onto the end of the body 12, the sharp ridges cut into the
surface of the end caps 14 creating a good clean electrical contact
between the metallic channel separators 40 and the end: faces. This

" process is assisted by the choice of a dielectric material which has a
degree of resilience, this helping to urge the ridge 45 on the metallic
channel separator U0 into the surface of the end caps 14 as those caps
are screwed on. Wetting of the joint and subsequent corrosion at the
junctioﬁ can be prevented by the use of a liquid plastic sealing
compound applied prior to assembly and before the brass cuts into the
zinc, '

Figure 4 illustrates a further embodiment of the invention. In

this embodiment, which is designed for use in indﬁstrial. flanged,
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Filtration al so renmoves many potential bacteria habitats fromthe pool

wat er which allows the use of oxidants and sterilising faedia such as
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Figures 1 to 3.metatbic bbdy 5t alWiitbin the metallic body 54, a water separator 55
comprising a central dielectric core 56 and dielectric radiating

blades, or flanges 58 are provided. The combination of-the dielectric
lining 51, the dielectric core 56, and the dielectric blades 58, define
a plurality of longitudinally extending channels 57 into which water
entering the device is separated and then forced to flow. The water
from the respective channels 57 then merges again on leaving ;he--device..
60. Preferably, the blades 56 are separated by spaces 59.v;h'ic-:h cause
mixing of the flow from réspective channels and increase the turbulent
effects within the device. In Figure 4 24 flanges are shown although
in other embodiments different numbers of flanges may be provi;ied.

Preferably the surfaces of the dielectric components 51.' 56 and
58 of the device are smooth to avoid deposits forming. However, these
components can b_e shaped or structured to enhance turbulent flow within
the de\}ice. ‘For example, they cogld be formed with ridges, or the
blades could be configured to define spiral passages so that the water
is forced to follow a corks-c;_*ew shaped path through the device. By
alternating the direction of the spiral for successive sets of blades,
passihg along the device from the upstream to the downstream end, the
water could be forced to follow and alternating left and right hand
corkscrew path. This enhances turbulence and mixing of the water from
the separate channels in the spaces 59 between successive sets of
blades 58. _ o

Figure 5 illustrates a further embodiment where a metallic
channel separator 40, as illustrated in Figure 3, is additionally
provided. Direct electrical connection is provided between the
metallic channel separator 40 and the metal body 54 with its flanges
52. Once again, like elements are given like reference signs, so that
these cémponents- need not be described again, and the wvariants
described with respect to the earlier embodiments also apply to the
embodiment of Figure 5.

Figure 6A is a schematic cross-sectional view of a fifth

embodiment of the invention. In this embodiment the housing of the
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provided to enable the two halves 61, 62 to be joined together. In

order to ensure a watertight joint, suitable sealing means, e.g., an O-
ring 69, may be provided. Good electrical connection between the
windings 67 and 68 should be achieved without additional means.
However, if desired, a conductive_paste.or other means (not shown) -
. could be used to enhance the e;ectrical connection between the two
halves 61, 62 of the housing. Before joining the two halves 61, 62 of -
the housing, various water conditioning elements are inserted in the
cavity within the housing.
As shown in Figure 6A, two dielectric channel separators 70
:similar to those described with reference to Figures 1 to '3 are

provided. Each of the channel defining members 70 is formed yith a

-

plurality of bores 72 defining separate channels. In use, water (or
another fluid as appropriate, as mentioned above), flowing along the
.pipework is caused to separate and flow along the separate channels
between upstream and downstream end faces 74 of the channel separator
70 in a flow. direction F (e.g. from left to right as viewed in Figure
6). In this embodiment, each of the end faces 74 is concave, although
rather than the dished shape illustrated with reference, for example,
to Figures 2A énd ZB. in this embodiment the end faces 74 are
configured as flat bottomed recesses.

In addition to the two dielectric channel separators 70, a
sacrificial anode in the form of a channel defining membef-76 is also
provided, the channel defining member being formed of a substance, for
'example zinc, su1table for a sacrificial anode. Although in Figure 6
only a single channel 78 is defined axially down the centre of the
anode 76, in alternative embodiments multiple channels, in the manner
of the embodiments of Figures 3 and 5 could be provided. Likewise, it
will be appreciated that rather than providing a multiple channel
metallic channel separator as a sacrificial anode in the embodiments of
Figures 3 and 5, those embodiments could be provided with a sacrificial

anode with a single channel.
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61. In addition, to ensure that a dry and durable electrical contact

is made between the anode 76 and the housing portion 61, O-rings 80 can
be provided in, and arranged so as to extend slightly from, recesses 81
in the anode 76.

Figure 6B illustrates a modified version of Figure 6A. The
components of the embodiment of Figure 6B correspond to those of the
embodiment of Figure 6A and consequently will not be described in
detail again. It will be noted that in Figure 6B, the sacrificial
anode, or metallic channel defining member 76, is mounted centrally
rather than at one end of the cavity within the-device. This provides
a number of advantages. Firstly, the O-rings 80 of the member 76 can
provide protection in addition to tﬁe O-ring 69.against leakage from
the join between the two halves 61/62 of the device 60. Also, the dry
electrical contact between the member 76 and the two halves 61/62 can
enhance the electrical continuity of the device 60. Further, the
location of the anode 76 spanning the join between the two halves 61/62
of the device 60 facilitates changing of the anode 76 both during
manufacture and in use, for example for changing from a single to a
multlple channel anode.

Flgures 7A to 7B illustrate additional arrangements for ensuring
good electrlcal contact between the anode 76 and the housing portion
61. In Figure 7A the circumference of- the anode is provided with a
knurl 88. In Figure 7B a grub screw 90 of metal or other hard
electrically conducting material is screwed through the housing portion
61 and into the anode 76. In Figure 7C a spike 92 of. a hard metal or
other hard electrically conducting material is set into the face 93 at

.-the end of the cavity within the housing portion 61, which spike
penetrates the relatively soft anode when this is pushed down to the
end of the housing portion 61. In Figure 7D a spring 94 of a fesilient
metal or other resilient electrical conducting material is located in
a recess 96 in the anode 76. Ohe or more of these arrangements can be
provided for énhancing the electrical connection between the anode 76
and the housing portion 61 in the embodiment of Figure 6A.

Preferably, the desired point of contact between the anode 76 and

the housing portion(s) 61/62 is kept dry, for example by the use of O-
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It will be appreciated that one or more of the connecting
arrangements of Figures 7A to 7D, with suitable location of the O-rings
or other sealing means to provide dry electrical contact, can be
provided for enhancing the electrical connection between the anode 76
and the housing portions 61/62 in the embodiment of Figure 6B.

In a specific embodiment of a device as shown in Figures 6A or_ﬁB
for connection to a 3/4 inch pipe (18mm), the internal diameter of the
cavity within the housing portions 67/68 is 1,1/4 inches (31mm) and the
cavity is 130mm long. The sacrificial anode 76 is 60mm long and each
dielectric member.70 is 35mm long, with each recess forming the concave
portions 74 being Smm deep. The sacrificial anode 76 and the
dielectric members 70 have a diameter to fit within the cavity. The
dielectric members 70 are each provided !with 8 channels of 6.3mm
diameter. .It will be appreciated that the dimensions mentioned above
are merely examples of a particular embodiment and they may be adapted
for a particular implementation to take account of different pipe sizes
and to suit local fluid (water) conditions.

Figuies 8A and 8B are schematic cross-sections of a part of
alternative arrangements for mounting a sacrificial anode. _

Figure 8A illustrates an embodiment such as that described with
reference to Figure 6, but where a housing portion 100 (e.g., of
brass), surrounding a cavity 118, is elongated to provide a connection
portion 102 with an oversized internal thread 104. A sacrificial anode
106 provided with an external thread for cooperating with tﬁé internal
tﬁpead 104 is screwed.into the open end of the connecting portion. A
reducing socket of a material to match the housing portion 100 (e.g.,
brass) 106 with a external thread to match the internal thread 104 is
then screwed in after the sacrificial anode 106. The thread between
the reducing socket 108 and the end_portion 110 of the connecting
portion 102 can be sealed_by an appropriate plumber's sealing material.
In order to keep the join between the external thread of the anode and

the internal thread 104 dry, and thus to ensure a durable and reliable

electrical connection,



“treating hard water, it will be appreciated that it can also be appli to
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A fluid treatnment device conprising: a.fluid inlet; a f| BEGL W if',
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a single channel 116, it will be appreciated that it could

alternatively provide a plurality of channels as in the embodiments of
Figures 3 and 5.

Figure 8B illustrates an embodiment such as that described with
reference to Figure 1, but where an end cap 120 (e.g., of brass) is
elongated to provide a portion 122 with an internal thread 124 for
receiving a sacrificial anode 126 provided with a cooperating external
thread. The anode 126 is screwed into the internally threaded portion
122 before the end cap is scz;ewed onto the end of the housing portion
12. In order to keep the join between the external thread of_.t_:.lié"'anode
and the internal thread 104 dry, and thus to ensure a durable and
reliable electrical connection, an O-ring 128 and a seal 130 can be
provided at the end faces of the anode 106 as illustrated in Figure 8B.
The housing can be sealed .to the end cap 120 by an O-ring 18 as in
Figure 1. Although the anode is shown as providing a singie cﬁannel
116, it will be appreciated that it could alternatively provide a i
plurality of channels as in the embodiments of Figures 3 and 5.

Figures 9A, 9B and 9C are graphs illustrating the effectiveness
of an example of the present inventioh versus the prior art. Figures
9A, 9B. and 9C, respectively, represent the sizes of solid particles .
within__;water. before treatment with a water treatment device, after
treatment by a prior art device, and after treatmént by a device in
accordance with the invention. In those Figures, the vertical axis
represents percentage values and the horizontal axis represent particle
sizes in water. The method used to obtain the results illustrated in
the graphs was to analyse by laser the particles suspended .in the water

' both before and after one p'ass through a device. The analyses show not
only the size of: the various particles in the water stream but the
relative percentage of various particle size groupings. _

Figure 9A represents the probability volume density of particles
of wvarious particle sizes within normal tap water before treatment.
The median particle size in thé water tested was approximately 6.8um
and the mean particle size was approximately 8.5um, with a standard
deviation of approximately 4.6um.

Figure 9B illustrates the probability voiume density for particle

.sizes within water one metre downstream from a prior art water
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approximately 72um with a mean particle size of approximately 54um and

a standard deviation of approximately 20um. It can be seen therefore
that for the particular water sample tested, the sizes of the particles

within the water-increased as a result of the use of the prior art

device.

Figure 9C is the probability volume density measured one meter

downstream of a device in accordance with the invention, spegi_if_i.q‘ally
a device as illustrated in Figure 1. With the invention, the increase
in particle sizes was dramatic.’ In particular, the median particle
size was approximately 120pm, with a mean particle size of 123um and a

.standard deviation of, 18.6pm. It.will be thus be appreciated that the

device as illustrated in Figure 1 demonstrates a significant and
surprising improvement over the prior art device. The further

embodiments described herein, also demonstrate similar improvements

over the prior art devices.

It is believed that the dielectric channel separator acts as a
"Static. Generator". As the water flows over the surface of the
materlal _a potential static charge is generated. It is believed that
this potential static charge may have an effect on hardness by causing
electrically charged colloids in the water to become neutralized
leading them to coagulate. Once some particles have precipitated, the
small particles formed then provide sites for further precipitation.

It is assumed that static will not actually build up on .the surface of

the dielectric where the fluid is water, because this is an electrical

-conductor. However, it is believed that a static-like effect is
produced as the device is found to be particularly effective when
plastics materials (e.g., such as polytetrafluoroethylene (PTFE),
nylon, polypropylene, polyvinyl chloride, 9tc.) are used as the
dielectric. Plastics materials are well known as materials which can
cause static as a result of friction with other materials. In the
preferred embodiments of the invention, PTFE is used. PTFE resists 'the
generation of electrical currents along its surface sometimes referred

to as electrical tracking. This material has the added advantage that
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Thus it is believed that potential electrical static charge is
‘generated on the surface of the plastic as some of the kinetic energy
in the moving stream of water is converted into both heat and
electrical energy. It is believed that the strength of the charge is
a function both of the value of the friction of the water and the area
of the plastic surface across which the water passes. The static
causes a potential imbalance between the surface of.the plastic and the
water and similarly between the plastic surface and the metal_' gqrt‘aces
of pipework which may be already affected by either scale and/or
corrasion.

As mentioned above.__ the device is designed in such a way that
turbulence is .encouraged in the water passing through, for example by
the provision of the concave ends to the channel separators so that,
when one or meore channel separators have been assembled in' series, the
water passing through enters a chamber or cavity between them causing
turbulence. A useful by-product of this construction is that mixing

occurs between the water flowing in different channels, and means that

if one. of the channels becomes blocked by debris, flow can still be .

assured- via another of the channels. The turbulence and pressure
changes in the water caused at the entry and exit to the channels and
in the intermediate chamber(s) may cause air and other gases dissolved
in the water to form small bubbles {e.g. at low pressure regions on the
edges of the channels at the point of entry or downstream of the
channels on exiting therefrom and/or in the manner of the effect known

as "cavitation") which can form sites for the precipitation of

- dissolved salts in:the water. Also, it is believed that shock waves

generated when the bubbles collapse downstream of the device and/or
turbulence caused by the device can assist in breaking up any
preexisting scale in, for example, pipework.downstream of the device.
These effects are believed to tontribute to the effectiveness of the
device. It may be that the turbulence also assists in the generation
of the static-type effects mentioned previously.

Thus, there have been described embodiments of devices for

treating hard water to prevent the formation of hard water scale or
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incorporation a device in accordance with invention in a water supply
line enables the prevention or reduction of the deposition of hard
water scale on pipes and heating surfaces. i

In general the invention can find application in the treating of
water for domestic and industrial water sppply to prevent the build-up
of scale and other deposits with.in & pipework system or in appliances
and equipment, such as boileré. kettles, water-fed machines,_ sgnﬂ:ary
ware such as urinals, toilets, washbasins, urinals and showers roses,
and so on.

An application of the invention relates to the preparation of
food:and drinks, particularly where heating of water is employed (e.g.,
in a kettle, drinks vending machine, etc) as the treatment applied to
the water is passive and employs' no additional chemicals. The use of
a device in accordance with the invention enables the coagulation
and/or precipitation of substances which are present as colloidal
suspensions in water and other potable liquids and which impart an
unpleasant taste. If desired, the resulting solid particles can be -
removed,-for example by sedimentation or filtration to make the liquid
entirely smooth to the palate. Embodiments of the invention may find
application in treating alcoholic and non-alcoholic liquids in order to
accelerate normal ageing and maturisation of the liquids as a result of
the precipitation of colloidal suspensions of unwanted substances
enabling their removal from the liquids.

Another application is in the area of swimming pool maintenance.

‘One of the most important functions of swimming pool filter systems is

to keep the pools free of suspended proteins and cloudiness. Very
often these substances are colloidal and difficult to remove from the
water by traditional filtration. The colloids are too fine to be
trapped in all but the finest of f‘ilt;.ers and if they are retained,
quickly raise pressure drops acros-s filtration membranes with serious
reduction in flow rates. The invention enables precipitation of these
colloids, increasing the particle size and allowing filtration to

become much more effective resulting in clearer and healthier pools.



-pl pel'i ne. 10. A device according to claim9, wherein_said conpeeting-
means conprises a flange with bolt holes for cooperatl RgpihEEment ISHEEE
connecting section of pipe. 11. A devi ce according|fo claim 10, where
sai d connecting means conprises a screw fitting for df ?Qg}c‘_t“i,p_ts,]gﬁ‘iaml
co-operating fitting on a connecting seggion of pipe.lLl2. - -—f-—tevwiee—
according to claim10 or claim 11, wherein said connecting neans
conprises an end cap having a screw thread and either said neans for,
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end cap for "f end cap on to
chlorine and bromine to be much reduced. Although not understood fully

at this time, the invention appears to lessen the amount of chlorine
which evaporates from the surface of pool water thus bringing about
savings in the use of such chemicals.

Although particular embodiments of the invention “have been
described, it will be appreciated that many additions and/or
modifications are possible within the scope of the invention.

For example, although the embodiments of Figures 1 and 3 are
pro(rided with a dielectric channel separator of type described with
reference to Figure 2, they could alternatively be provided. wiEh a
dielectric channel separator of the type provided in the embodiment of
the Figure 4 Likewise, the embodiments of Figures 4 and 5 could
alternatively be provided with a dielectric channel separator of the
type described with reference to Figures 1 to 3. Also, the metallic
element which forms a sacrificial anode may define one or more channels
as required. It will be appreciated that many other modified
structures are possible.

For example, for an application as a submersible unit to be
placed near, but not actually connected to the outlet from a fluid
(e.g. w'gter)_ tank, a large model (such as a flanged model described in -
Figure ‘l.);t___cou-.ld be proVided,with a dielectric channel separator of the
type provided with a plurality of bores (rather than fins) and could
additionally be provided with plugs for enabling a user selectively to
block certain of the bores or channels in the dielectric channel
separators. This would enable the user to adapt the flow rate to a
particular implementation and would avoid the need to provide a wide

a range of different sizes of device for such applications.

The channels of the dielectric channel separators and/or the
metallic channel defining means may, for example, be defined along the
periphery, rather than through the body of the channel separators or
channel defining means (for example giving a star-like cross-section).
Also, rather than the straight’ cﬁa.nnels illustrated in the specific
embodiments above, the channels may be arranged to follow a non-linear
path, for example a path in the form of a spiral or helix. Thus, for
example, the channel(s) could be formed in a manner similar to an

external thread on a body forming the channel separator or channel
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coupling as described above, a coupling member in the form of a spigot
, for use with a "quick-fit" type connector could be used.

A device acgording to

Also, rather than using a dielectric material with bores to
define the dielectric channel separator, a bundle of, for example, PTFE
tubes could be used instead to define a plurality of coextensive
channels. . )

Although in the embodiments described above the end.caps are
connected directly to the bbdy of the device which defines the cavity

- for receiving the channel separators, in other embodiments the caps
could be connected to a housing containing the device body.

Also, as explained above, different embodiments of the invention
may be provided with 1, 2, 3, etc., dielectric channel separators and
with 0, 1, or 2 metallic channel separators. If more than two channel
separators are provided, then they should be electrically connected to
each 6ther énd to any connecting pipework in order to achieve the

__desired sacrificial anodic effect.

Although the invention has been described particularly for -

treating hard water, it will be appreciated that it can also be applied

to the treatment and conditioning of other liquids and fluids.



~preceding clains connected in a pipeline. 17. A pi pewor k systenracco
to claim16, wherein the conbi ned cross-sectional area ¢

not | ess that the cross- sectional area of the pipeline
18. A pi pework system according to claim17, wherein tje co
cross-sectional area of said channels 28 | ess than the c
of the pipeline-connected thereto in order to cause an ik n pressure
ina fluid flowi-ng through the device_ _at the point of entry into the
channels. 19. A method of treating S8 or other fluids conprising
passing said water or fluid through a device as clainmed in any one of - -

claims 1-tq 15 q ¢3,# Q?Mm%néyd%tv?é@ @gmpq,ggmged in any of clains 16 to 19.
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a fluid inlet;

a fluid outlet;

means defining a cavity extending between said inlet and said outlet;
dielectric channel defining means comprising dielectric material
located in said cavity between said inlet and said outlet and extending
part way along said cavity in the direction of flow from said inlet to
said outlet, said dielectric channel defining means. dividing said
cavity into a plurality of first elongate channels which are mutually
coextensive for at least part of their length.in said flow directxon
and are at least partially bounded by dielectric material; and
further channel defining means located in said cavity and extending
over a further part of said cavity in said flow direction, said further
channel defining means dividing said cavity into a plurality of eecond
‘elongate channels'wﬁich are mutually coextensive for at least part of
their length in sald flow direction,

'said’ dielectric and further channel defining means belng located
adjacent to one another in said flow direction, and having opposed end

faces configured to define a turbulence chamber therebetween.

2. A dévice“according to Claim 1, wherein said dielectric material
is a plastibs material.
3. A device according to claim 2, wherein said plastics material is
polytetrafluoroethylene.

L. A device according to any one of the preceding claims. wherein
sa%d dielectric channe} defining means comprises a block of aielectric
meterial having a cross-section to fit within said cavity, said block
of dielectric material being formed with a plurality of bores extending
in said direction of flow, each bore defining a respective one of said

channels. -

5. A device according to claim Y4, wherein an upstream and/or a

downstream end face of said block of dielectric material is concave.

-
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20." “*Afluid treatnent device substantially as herei nbehbéigpcﬁ gHg\ﬁh
reference to the acconpanyi ng draw ngs. 21. A nethod o I ng wat er

other fluids substantially as hereinbefore described witf [Baqgerlescn“% E

accprrpanyi ng draw ngs. e

6. A device according to any one of claims 1 to 5, wherein said
- dielectric channel defining means comprises an elongate dielectric core
extending substantialiy in said flow direction, a plurality of
dielectric fins extending outwardly therefrom and a dielectric tubular
member configured to fit within said cavity, said tubular member being
formed integrally with an outer end of said outwardly extending fins or
cooperating with said outer end of said outwardly extending fins to
define & plurality of channels about said core, which channels extend

in said flow direction.

T.. A device accordiﬁg to any one of the preceding claims comprising
a plurality of channel defining means located one after another 1n said-
flow direction in said cavity, each channel deflnlng means comprlslng
aligning means for aligning said channels of adjacent channel def1n1ng
means.

8. A device according to any one of the preceding claims, wherein an
edge of at least one channel opening at an upstream or downstream end
of an end face of a channel defining means is sharp, or otherwise
formed so as to encourage turbulent flow of a fluid entering or exiting

via said opening.

9. A device according to any one of the preceding claims to be
mounted in-line in a pipeline, the device comprising connecting means
at said inlet and/or said outlet for connecting said device to said

pipeline.

10. A device according to claim 9, wherein said connecting means

comprises a flange with bolt holes for cooperating with a flange on a

connectlng section of plpe

11. A device according to claim 10, wherein said connecting means
comprises a screw fitting for connection to a co-operating fitting on

a connecting section of pipe. -

iz. A device according to claim 10 or claim 11: wherein said
connecting means comprises an end cap having a screw thread and either

said means for defining a cavity or a housing containing said means

-
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defihing a cavity has é screw thread for cooperating with said screw
thread on said end cap for removably screwing said end cap on to said

means defining said cavity or to said housing.

13. A device according to any one of the preceding claims to be
mounted in-line in a pipeline, said device comprising connecting means
at said inlet and/or said outlet for connecting said device to said
piﬁéline, wherein said connecting means comprises a metallic end cap
having a screw thread and said means defining a cavity or a housing
containing said means defining a cavity is provided with a screw thread
fof cooperating with said screw thread on said end cap for removably
screwing said end cap on to said means defining said cavity or po—said
housing. .

14, A device according to any one of the preceding claims comprising
two housing portions with mutually cooperating screw threads fop
‘enabling said housing portioné to be screwed together. '
5. A device according to claim 14 wherein said housing portions are
metallic,

16. A pipework system comprising a device according to any of the

precediﬁg claims connected in a pipeline.

17. A pipework system according to claim 16, wherein the combined
cross-sectional area of said channels is not less that the cross-

sectional area of the pipeline connected thereto.

.18. A pipework system according to claim 17, wherein the combined
cross-sectional area of said channels is less than the créés-sectional
'érea of the pipeliné connected thereto in order to cause an increase in
pressure in a fluid flowing through the device at the point of entry
into the channels.

19, A method of treating water or other fluids comprising passing
said water or fluid through a device as claimed in ény one of claims 1

to 15 or a pipework system as claimed in any of claims 16 to 19.
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20. A fluid treatment device substantially as hereinbefore described

with reference to the accompanying drawings.

21. A method of treating-'watexl or other fluids substantially as

hereinbefore described with reference to the accompanying drawings.

-

e



This is the replacement shest
2 , Date: V- &— 98 :
ABSTRACT CPEIE dad xog-iy

© A fluid treatment device, especially for reducing or removing the -
effects of hard water, has a fluid inlet, a fluid outlet, and a cavity
extending between the i_nlét and the outlet. .A dielectric channel
separator (prgferablyicf plastics matérial. more preferably PfFE) is
located in the cavity between the inlet and the 6utlet_and extends at )

least part t;ay along the cavity. The dielectric channel separator

divides the cavity into a plurality of elongate channels which are

‘mutually coextensive for at least pé:;_of their length in the direction

of fluid flow from the ihlet to the outlét and are at least partially
bounded by dielectric material. _ A metallic éhannel separator,
preferably of zinc, can also be provided to provide a degree of
ﬁrotection against corrosion. The channel separators are preferably
cpnfigured to encourage turbulence in the fluid flowing through the

device. .

Figure 3
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