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Field of Invention The present invention relates
broadly to a water saving device for use at or near a
water outlet. Background In former tines, fresh water
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As a result of such water conservation efforts now taking place, both voluntarily and as a
result of legislation, homemakers and business managers alike are actively seeking ways to
conserve this precious resource. Manufacturers of water consuming appliances, such as taps,
shower handles and dishwashers, are developing new products, which perform efficiently, while
consuming less water than earlier models. As a result, new appliances are gradually replacing
the older appliances, which may be phased out of service over about a ten year period, for

example, this will result in significant water conservation.

Several problems may be encountered when using the conventional water saving
devices. One of the problems is that the water pressure out from the water saving devices is
typically reduced as a result of reduced water flow. It would be desirable to minimise the




1 WD 2005/ 075754 PCT/ SG2005/ 000028 reduction of water
pressure for a given reduced water flow in order to
mai ntain a perception of sufficient water flow for
the consunmer. Summary in accordance Wth an aspect of

WeeoResent invention, there is provided a Wali®G2005/000028
saving device for use at or near a water outlet. the

device conprising: a first water flow regul ating
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regul ating el enents; wherein all of one or nore water

flow regulating parts of the second regul ati ng el enent
Summaey nade from substantially solid material. The

chanber rmy separ ate the first and second regul ating
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adj ustable. . Brief Description of Draw ngs WO
20 distanss mapbg abetd 4 F5f @etirmeter of a water supply line for the outlet.

The second regulating element may be mounted within the chamber in a substantially
airtight manner under water flow.

The device may further comprise one or more netting elements disposed downstream of

the second regulating element.

The first regulating element may comprise an array of holes. The number or holes may

range from 1 to 4.

The holes may be substantially circular in shape. The diameter of the holes may be from

about 1.5mm to 3mm.

The distance between the first and second water flow regulating elements may be
adjustable.

Brief Description of Drawings




Enbodi ments of the invention will be better understood
and readily apparent to one of ordinary skill in the
art fromthe following witten description, by way of
exanpl e only, and in conjunction with the draw ngs,

Wo Wheekss4 Fi gure la shows a schemati c cr oss-wagddg2003aboozs
view of a water saving device in an exanple

enbodi ment. Figures 1b, 1c and 1d are schematic plan
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an exi sting water saving device and a water saving
examgle grakod; rding to the exanple enbodinments. Detail ed

Description Figure 1 a shows the schematic di agram of

t a Y e

rioufER &b RS B bl ol BB om0 thd Riler saving
device @DFigune 1@pper flow regulating structure 104, a | ower

flow regulating structure 106 and a nmesh socket 108.

In the exanple enbodi nent, the enclosure 10

is made .
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thregds 1 tart froma top end of the enclosure 102
Sh"‘wﬁﬂb"ag{?s ﬁ%“’?‘i about half of the hei ght of the

encl osure 102. There is a rim103 in the encl osure
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bethei“r@1 Fidrling Migtet saving-fejigecandy yﬁma\anq)ﬂwwmdmg tP H'ée example
embodipiks. f | ow regul ating structure 104 in an exanple

enbodi ment. The upper flow regulating structure 104

has a circular protrusion 104a in the centre. There
DetaitedcDdg¢giption es 104b aligned on a centre |line on the

surface of the protrusion 104a in the exanple

enbodi nent. The two hol es 104b extend fromthe surface

ofiguree 1 shawsuibé schematic diagram of the water saving device 100 in an example

" embodiment. The water saving device 100 comprises an enclosur_e 102, an upper flow

regulating structure 104, a lower flow regulating structure 106 and a mesh socket 108. In the
example embodiment, the enclosure 102 is made of material such as chromed metal. The
enclosure 102 has threads 101 around its inner circumference. The threads 101 start from a top
end of the enclosure 102 and extend to about half of the height of the enclosure 102. There is a
rim 103 in the enclosure 102 near where the threads 101 end. The lower flow regulating

- structure 106 consists of a disk 113 and a ring housing 110.

Figure 1b shows a plan view of the upper flow regulating structure 104 in an example
embodiment. The upper flow regulating structure 104 has a circular protrusion t04a in the
centre. There are two holes 104b aligned on a centre line on the surface of the protrusion 104a
in the example embodiment. The two holes 104b extend from the surface of the protrusion




3 WO 2005/ 075754 PCT/ SG2005/ 000025 104a to the ot her
side of the upper flow regulating structure 104. There
are threads (not shown) around the outer

ci rcunference of the upper flow regulating structure
Whoodnizgustie i1s shows a top view of the di sk gcikagbosiohsd:s
| ower flow regulating structure 106 (Figure la) in an
exanpl e enbodi nent. The disk 113 i s nade of
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there is a rim109 near one of the ends of the nesh
socket 108 to_receive the |lower flow regulating

s tRefrrting kackde Figurect agtheldisk 1193 is gapgsed i We diso ﬁguwim" Whdhere is a
rim 10%6n tHEBSRer SRIBIGEth H3USIng 650 ﬂ:ﬁ?&etvﬁxg&ﬁé‘ib Cridit {oras iHeedisk 113.
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e three mes
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hin anti rust wire intercrossed to
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tlet, ,Int . .
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ruct ure rrmil
more gl @@ubtéloaoﬁthgovamﬁowatawaterovt@s fall through the
encl osure 102. After the structure 114 is disposed in

t he encl osure 102, the u er flow regul] atin
o {1t theraxpapigoembadiiet e Sttt 1Recosmlsng s 1o ower fipy Feguiating

structlifesi 06 lafdl tHeLnéshCsdclét 1108 acdisidsédin the eRdlosuke@ 102 as shown in Figure 1a.
The top part of the structure 114 sits on the rim 103 of the enclosure 102 so that it will not fall
through the enclosure 102.

After the structure 114 is disposed in the enclosure 102, the upper flow regulating
structure 104 is screwed into the enclosure 102, with its flat surface 111 facing the lower flow
regulating structure 106. A substantially airtight chamber 116 is created between the upper flow
regulating structure 104 and lower flow regulating structure 106 in the example embodiment. it
is noted that no deformable components such as neoprene O-ring are used in the engagement
between the lower flow regulating structure 106, the mesh socket 108 and the enclosure 102.
The disk 113 and the ring housing 110 are made from substantially solid materials. Due to the
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regul ating structure 106. A substantially airtight
chanber 116 is created between the upper flow

regul ating structure 104 and | ower flow regul ating
structure 106 in the exanple enbodinent. It is noted

Windooesaef or mabl e conponents such as neopr enerdebdisdoors
are used in the engagenent between the |ower flow

regul ating structure 106, the mesh socket 108 and the

encl re 102. The disk 113 and the rin
non-SipanSARALAB i arRbl Meeip gl Vhizebe P ko B dné chamber
116 wih &e AiniBis2d Abusigintaihing@id WEROGB400B 218 cleambex ptéhdabl e
nature of the solid materials under water pressure,
| eakage fromthe chanber 116 will be mnimsed, th
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illustreted imfigurat2brin exanptuehieadimenth as e.g. illustrated in
Fi gure 2a or shower heads such as e.g. illustrated in
F| ure 2b in exanple enbodi nents. Water saving is

stpRERVingt is toprrigd aut iby oRloning: thiawater §wn915€vm10@ea'&'@mthe tap

waterﬂin@ r‘IQO hhﬁ' rieapthe W%te@ butldt. ”ﬁlglﬁ?a@er%fawg% d@\ﬂéﬁd 100 hviddltReE tap water line
savi.n evi] ce I VI e ta
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and thérebmmtmfﬂohodzfasate. The LOKineaoi dhec vaten ¢zt flows) ouﬂéﬁap water line

1206{%&@ I{&QE{%}%’&P 3 the flow of water. The vollggté Io;

®0ns out at tap water line
thus significantly reduced. However, as nentioned

a%waver' Bs ﬁ@meb%gvé G EdRpRbotd e ABlIRS watdY salihg cri]ewces the

devi ces, wat er savi ng devi ce I n_accordance w
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maintain increased pressure at the water outlet. Figure 3 shows a comparison of measured
. pressures and flow rates at the water outlet between an existing water saving device and a
water saving device in accordance with the example embodiment of the present invention.

As seen in Figure 3, with the existing water saving device, when the flow rate is reduced
to 28.8 litre/min, already the pressure at the outlet is reduced to 1.4 bar for a water tap from a
typica! line pressure in a household of 2.5 to 3 bar. However, with the water saving device in
accordance with the example embodiment of the present invention, even at a flow rate of 13.8
litre/min, the outlet pressure is maintained at 2.4 bar. Similar experiments were conducted at a
shower head with the existing water saving device and the water saving device in accordance
with the embodiment of the present invention. Figure 3 thus illustrates the advantages that can
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mai ntai n i ncreased pressure at the water outlet.
Figure 3 shows a conparison of neasured pressures and
flowrates at the water outlet between an existing
wat er saving device and a water saving device in
AoeEsdasee W th the exanpl e enbodi nent of t heTcae@0ic02s
invention. As seen in Figure 3, with the existing
wat er savi ng devi ce, when the flowrate is reduced to
28.8 litre/mn alread the ssure t t he outl et Eg .
be achlavgd @8 1 teult af hamingreaonof [Rakege nryaliy spving gRviegp aedording to
embddintentsfelsspresent imventibousehol d of 2 5 to 3 bar. However,
with the water saving device in accordance with the

exanple enbodinent of theﬁﬁresent i nventi on, even at a
f Mowillrker appseciated @y a bersen skilied inhtheArt thet npmetaw variations and/or
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wih oG RREIE AT 4R O S0 06 YRR s poasly [dscHBed The present
embcattetdare therefbird, o bédeoreidbrediimalntespéctd fodeliustative and not restrictive.
invention. Figure 3 thus illustrates the advantages
that can 5 WD 2005/ 075754 PCTI SG2005/ 000025 be o
adhe esppfigusation efcthel exaptple: kebadifientssiat Figwes1a-tchisaget fimited as
afore¥@htined 2l Rhafdfdis Qﬁéd ?&Crﬁérﬂ.lfét&:rh@ thé %%ﬂs%@n@ﬁts tdfighe water

pr esent | nventlon recl at e
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Inventi on ‘as
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the m@éﬁ&sqrm MdyVa/dn eddrawatai £avingldevits eob. f or manuf act uri ng
he vari ous conponents of the water saving device 100

are not restricted to those nentioned. The encl osure
102 may be fornmed by separate parts, e.g. top, mddle
and bottom encl osures i nstead of being an one-pi ece
structure. The enclosure 102 and the upper flow

regul ating structure 104 may be secured together by
bolts or welding. The nunber of holes 104b and
channels 113a is not limted to that shown in Figures
1 b and 1 c¢c. The holes 104b nmay adopt ot her shapes.
The size of the water saving holes 104b and 11 3a is
also not limted as shown in this configuration. The
nunber and the density of
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the meshes 112 may vary in each water saving device
100. 6 WD 20051075754 PCT1S&0051 000028 Clainms 1. A
wat er saving device for use at or near a water outlet,
the device conprising: a first water flow regul ating
fleimnlzs7s¢ second water flow regul ating el enmaysc2005/000028
di sposed downstream of the first regul ating el enent;
a chamber forned between the first and second

. _regul ating el enments; wherein all of one or nore water

3% ow regulating parts of the second regul ating el enent

are made fromsubstantially solid material. 2. The
dey; ol ai ' lai , j ; .
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a firshvaterflosreguizting slamestich t hat a water force prior to the
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device a [faimed ip claim rein the distance is
ac“@ﬁ’&ﬁg’"ﬁ%b%we%{’n@? gﬁg?@rseﬁ"‘%"%%ﬁ@rel@rﬂ Py line for
wheréih allatitohetor mbre Water diewi regulatingcpaisnad dhé secomy regrdato element are
' . ; LN the second reqgulating el enent
madefiﬂmg%oﬁgaggﬁwi?%%g{eﬁ% chanber in a substantially
airtight manner under water flow 5. The device as

2. CHRAERA Bs 8RR cRimal ﬂh&t&inlthé Qrénbértb@b%@fes the grst and second

conpri sing one _or nore ne el enent s di se .
reguig} Y CiptaRos oSPIHDJUAL WA TBTce PRt o 1ge Segqad reguiating
elemdle vibs e dasiredivaluged in any one of clains 1 to 6, wherein

the first regulating elenent conprises an array of

holes. 7. The device as clainmed in any one of clainms 1
3.t Jhg deviteepe clainwad i claimh §s whereingthe distance ig alout 3i3rdf @ ¢ameter of a

[ AREro i device as clained in any preceding
watercspgﬁ?rs, mfwe?gi‘jﬁ@t he di stance between the first and

second water flow regulating elenents is adjustable. 7

4. The device as claimed in any one of claims 1 to 3, wherein the second regulating

element is mounted within the chamber in a substantially airtight manner under water flow.

5. The device as claimed in any one of claims 1 to 4, further comprising one or more
netting elements disposed downstream of the second regulating element.

6. The device as claimed in any one of claims 1 to 6, wherein the first regulating element

comprises an array of holes.

7. The device as claimed in any one of claims 1 to 7, wherein said holes are substantially

circular in shape.

8, The device as claimed in any preceding claims, wherein the distance between the first
and second water flow regulating elements is adjustable.




