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FLOW CONTROL DEVI CE AND FLOW CONTROL METHOD Techni cal
Field The present invention relates to flow control

waelewpaza3sand nore particularly to fl ow control PABEXU2089/000402

that regulate the flow of water froma mains supply to

a water use location, such as & domestic or commerci al
prem ses. Background of the Invention Typically

co I r

i RE QU GONTRGE REYICEARE, FE OV GONTROL METFHOD
valve (tap). It is also comon for outlets (taps)

wWthin the prem ses to bweahﬁwaﬂﬁiemith wat er

restriction devices to aid in reducing the vol une of

‘wat er Beweseatinveniionaistaes toiflovuenneng] dgpdeasand sudre eartlcularly to

i 2 08 ttgq d%l %ﬁ%&%ﬁeg&l etpe\bp hogu wgﬁzfr%sgkrﬁxglgégl{pp}y 'a water use
168 siRBSk laoRRsEebEInedercRRbldntitdsar |y if the leak is
visual Iy not observable, then it may be sone

considerable tinme before the leak is degected Still
further, the above Baclegrmbf/tM/BIMIwuffer from

t he di adv e tha cannot be renotel )
cont s PaL il foreesFR plerBied it cpmyEi G helpains water
S on @mgf:g%ﬁ%fzissﬁgﬁh R

wht]snadheaptteﬂgm to Belprowidedofith Wwetel reserittion mleiﬁhesrue aidin reducing the
d| scl o'fed her ei E@a wat er flow control device
voheme of wgter SoRYAWdi t for connection to a water supply;

a plu r?{é dé%vg tihs}f@gs&? gys?érﬁfém : g ﬁloﬂl e rd%ah%m%éﬁh?t should 6:{1 leak

connec e conault ecel ve water errom

- qucag femexahipte ibhahé water aetwaple bathe\peéniises stoinadtadsily bddetected.

the val ves to cause operatl on thereof between a cl osed

Rastdcularly fabe leakis jenatlyingh observable, flhandt may, pp spme gprpidarable time
tﬁggg‘;gﬁg Fegkti de?&?%i of the valves to receive water
ere 2

¥ S when: val ves are in the open
conf i gsilafirtier, iR Water supflydoseme shfiért g tieodiRddvamage that

a pressure sensor downstream of the
the supply cannot be remotely controlled nor monitored.
Object of the Invention

It is the object of the present invention to overcome or substantially ameliorate at

least one of the above disadvantages.

Summary of the Invention

There is disclosed herein a water flow control device including:

a conduit for connection to a water supply;

a plurality of valves arranged in parallel and connected to the conduit to receive
water therefrom;

a programmable controller operatively associated with the valves to cause
operation thereof between a closed and an open configuration; and

a water outlet conduit connected to each of the valves to receive water therefrom

when the valves are in the open configuration.
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val ves and operatively associated with the controller
to provide a signal thereto indicative of water

weew@esnas downst r eam of the val ves. Preferabl ypCT/AB2009/000402

device further conprises a flow neter downstream of

the valves and to provide a signal to the controller

i ndi cative of flow through the valves. Preferably, the
devi cePreferdbigrthe denice Rethemdoneizsd a pressurt sstisveddwistrieamrf the
operatively associated with a corresponding one _of the

. ) he . .
vadyss@ad gneratiyely agogiatish Wikl fhercnirqliar & PrAYiS 3/sighnl therglo indicative
&*&frét&f reQfddw sﬁﬁe%%?%'&éiveét least one other of the
valVes coup €8 PRe et er supply to the outlet conduit

Vi a arprefer@sy,the iedcsuhbl dignprifeei Qoalthiter ddvensiiedh & the valves
further conprises a control programrecorded within

anddo pride? signalde theeseatrollerindiciverdi dlopothrough the valyes.

cause th vige,to detect a demm f or ter at .the )
ot T oSG 6 o el Bhet s PRI Y et Phnd b e M lobGperatively
dsB6cimad wah af&ﬁreg)(fddin%t oo ARl RilvEs AR aR8hdAtheBledn tHEwater supply
and subject to detection of a continued demand for

angltthe outlat eondiibi rati on of the first predeternined

period, of time, to selectively en at, | east anot her

o RGPS P LOTE st e BeS PAVTIETp A B duBRY o the outle
(E;Jnﬁﬁitvﬁra?xftﬁﬁ@s!?}ié’tedt:aﬁliq vice further conprises a nodem

evi ce operatively associated with the controller to
pr ovi daefrahipltbe dévecefucthtroconpeised & cortm] poogramiréerded within the

Preferably, the signals copprise co ng to dify the
ﬁﬂngaﬁ?rm cHecriple Py e nitpllgrdo &ﬁ‘é?etﬂgyg?)’é‘i? tgdtect & dgmand for

Jg%@r Xtt%é/ @g}:eé Bk éf LD, eletc{fi@elg giﬂgf@ AE#ME %@%@9 URNESRS a first

Inter atively ass

predéteralihel petlod ofhingd) andsubpet & détetion of Aaogenudeleaiahd Gor water
paraneters of the controller. There is further

aites expEsioniod the Frshpredetpmeined paringnfyimgy toveglestivelyipen at least
| dui i t hod
LEHEF oYk FBld Seg ORI RS Rl 1 or

wat er Rrkfebdhly,ahé @liceRnde domprides #RRAEMG eRick iop&ratiVéll ¥Ssociated
coupling the water supply to the outlet conduit via a

with gte qoatroHérde ipoevidesigrals theepta tospperate thegonirolderof ti ne;

d t ' f the first i od, detecting .
Cont | HisEgRaf el b Sl s BE AR perios
&quﬂéaﬂa%tot@eﬁaﬁdms@ihewm.y to the outlet conduit for

a secon

Preferably, the device further comprises an interface operatively associated with
the controller via which an operator can change operating parameters of the controller.

There is further disclosed herein a method of supplying water from a water
supply to an outlet conduit, said method comprising the steps of:

(a) detecting a demand for water at the outlet conduit;

(b) opening a first valve coupling the water supply to the outlet conduit via
a first restriction for at least a first period of time; and

(c) at an expiry of the first period, detecting a continued demand for water
and opening a second valve coupling to the water supply to the outlet conduit for a second
period of time.

Preferably, the method further comprises detecting at least substantial cessation

of flow in the outlet conduit and closing the or each valve in response thereto.
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period of tinme. Preferably, the nmethod further
conprises detecting at |east substantial cessation of

WO b@wi12n38 he outl et conduit and cl osing the orPEEAK2009/000402

val ve in response thereto. Prefgerably, the second val ve
is associated with a second flow restriction, said
nmet hod further conprising: (d) at an expiry of the

secondprefiritdgl thél§dcad vilge & BosvidtediRithdesrond flow réstiction, said
and opening a third valve affording an unrestricted

wellipd iferthepeempBsinghe wat er supply to the outl et

condui Pref erabl. e thirnd valve is opened for, a

SR e G, T od h Sbity.of BF st peySt. ik tre R i skl bafand for
WeleLald Sfnmhgd ARd vAlve ra@t%?d-iﬁ%3 anMihrebtrictel %oﬁbﬂdgﬂietween the water
conduit. Preferably, the detecting of step (c)
spphyrtosdkesoutlst eatduitg a fl ow of water in the outlet
conduit. .There, is.yet further .di sc]osed .herej.n a

o hodPrsferthiy. dut i e bpeieddar iR FEraaPEbs a1 o

lt('a) hotid¥8 HbRetiEOBob $h PRsdure w?tg‘lﬁlgtﬁe outlet

an OUtﬂ’r%fer&Qﬂ@\%Hg :
of : opening a valve coupling a water supply to

amkibt conduit to pressurize the system closing the

val ve; af a predeterm ned period of tinme after clgsing.
the vairgtrablydhg ﬁﬁethg qf arepd CLeIPRIISER AGtPSTRE R How, g Wpter in the

WeieBEodduitt he outlet conduit; formng a message

repr esentative of |eak deternination from any detected
fl ow TFieeé Bry@blurthet BgcloBsiSRgéiniasnahod efaktecting plleukead water system
upon a display device operatively associated with the

qaapled to pp epdet £pRQuit; spid meBadepmprising Biastert pEd to a
USEr asalf ? \%ﬁj\be\r’@eoﬁlglrutrlgg v&%yéts&@ly F(#él%fouﬁ)g‘tsc Elhl?i{ {ogpﬁ'te%glﬁize the

the Draww n orm present 1 nv
WHstekn;now be described by way of exanple with reference
to the acconpanying drawi ngs wherein: Figure 1 is a
schenstlogingihgeabieevat i on of a water supply to a

prem sgs psrg&?err%?ne% pde%rgg So'f %il%eha%trgrsé:losing the valve, opening the valve and

detecting a flow of water in the outlet conduit;
forming a message representative of leak determination from any detected flow.
Preferably, the message is at least displayed upon a display device operatively
associated with the valve.

Preferably, the message is transmitted to a user associated with the system.

Brief Description of the Drawings

A preferred form of the present invention will now be described by way of
example with reference to the accompanying drawings wherein:

Figure 1 is a schematic side elevation of a water supply to a premises such as a
domestic home;

| Figure 2 is a schematic diagram of a water flow control device employed in the

supply of Figure 1;

Figure 3 is a schematic electrical diagram showing items employed in the control
device of Figure 2;

Figure 4 is a schematic block diagram representation of a specific

implementation of the PLC and associated components;
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Figure 2 is a schematic diagramof a water flow
control device enployed in the supply of Figure 1;

woe@onz1138 i s a schematic el ectrical di agram shewi/Ag2009/000402

items enployed in the control glevice of Figure 2;

Figure 4 is a schematic bl ock di agram representation

of a specific inplenentation of the PLC and associ at ed
conponeEgh; Fis@ulov ShartSofa prograncéumfigurdd far ¢ond@itlig operation of the
configured for controlling operation of the water flow

wefsr flow coaipldevicgnandri gures 6A to 6F represent tining

di agr r I X, es ti f .
et or ESES 8ATP RBi ettt iR EEFiPionlRRL BehRB R spddsF of eration of
tRe faedr R EsHplldemed. | n t he acconpanyi ng draw ngs

there is schematically depicted in Fig. 1 is a

donestic dwelling 10 connected to a mains water supply

11 by a coRtelailedDeseriptionnefthe Pefeered Bmbagimentt o a
e e olBAbife BB Rt YRl achf GPRITE

the c Su n-i

ddifes€ie dineRing 10l doahéetd@btod mAiHE Mater ¥usly 12by@Tonddit 28 THe conduit

this embodi nrent includes three valves 12, 13, and 14.
2fhdelivarsweaterltp aditaw eontenl devon A Trpically, anmesen |4eqonnects the conduit
%ngﬁit 1 gg means of flow restriction devices 15

O B rmit supply of a portion of the nomi nal

maxi MRy §defh ¥ DNie dRLE DM ehchiles Qgﬂﬁﬁ@@fﬁ%&}f@%{ #\&his

restriction devices operate for 25% of nom nal
chbsliment ibdudesitheeadlvoy 12,dd3uamtl] 4 r Dles vad eest li2aamal 1 3areeonnected to

of connect | conduit _hetween the valv 2 and, 13 and
Avrutieh FRnutt Py THes \9539‘@1 restrighiQppfleydoes 33 iR gach e gupply of
i WP EH B SRR A (01 GO, RIDARHAS ehh of the
dyeeictiomdevites opbrate/for 28% cf2omidal dlotk. 1Fhismay e achieveiby neduced
operated and are controlled in operatign

b
FPBoiestionab peeajof gprnesiing ¢andui rbetvm%)themlveﬁﬂé %éri@raari ithsy
hePIFS TRk 13 R BN Yot R ol comauy

ad heght&isnbld teeupply theldmindl Hodinkat f6w ap el dvadl il 0.
specific integrated circuit (ASIC), or other suitable

enbeddBi wvasda,; 1hend eargslegtricaly operatedind are comtrgfer mpperation
bayr & px%%%a%]rggtqe ilongiéJ & rlolllgrI (Piltq 19 el“h%ac%gtrgl?erm%cotpgrgs gn% oses the
valves 12, 13 and 14 so that water flows from the conduit 26 to the conduit 16. As an
alternative to a PLC, a dedicated application specific integrated circuit (ASIC), or other
suitable embedded device, may be used.

The valves 12, 13 and 14 are arranged in parallel and are each connected to a
conduit 18 that extends to a flow meter 19 connected to the conduit 16. The flow
meter 19 provides an electric signal, delivered to the controller 17, that provides an
indication of the flow being delivered to the conduit 16.

A pressure sensor 20 is downstream of the valves 12, 13 and 14 and
communicates with the éonduit 18 to provide a signal indicative of the pressure in the
conduit 18. This signal from the sensor 20 is delivered to the controller 17. The sensor
can be a pressure switch (as illustrated) but is desirably a pressure transducer configured
to provide a variable signal to the PLC 17 indicative of the pressure in the outlet conduit

16.
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conduit 18 that extends to a flow neter 19 connected
to the conduit 16. The flow neter 19 provides an

w@bmatiziigs si gnal , delivered to the controll er RFI/AUD@D/000402

provi des an indication of theg|ow being delivered to

the conduit 16. A pressure sensor 20 is downstream of

the valves 12, 13 and 14 and communicates with the
conduiAs $BntiwFip: dyprdferablg,itheralis aspatiiated with thé cadtmller 17 an
pressure in the conduit 18. This sjgnal fromthe

\gisaes 2 biat sanen y9d %@&ntoaertawé o ANHERTY e controlierand operate the
c%%[}gﬁ& ean be a pressure switch (as illustrated) but

[ esirably a pressure transducer configured to

provi deisafusthér prbietred tigyn ée doatrdlhe 1PliCoPetatively agbiiured afith a GSM
the pressure in the outlet conduit 16. As seen in Fi gi
r3odyle &2 Hras proyides ey remote epsesasionof e cantrellemly. cHia medyle 22 may

7 ' ;
SRR LA BB o M SE BB a0
rhdderh D2 hﬁaﬁrfbéfdohﬁgur@ﬂ e 6pdrae withadthdrhedie Frigheldyesl1didr iefephone

operatively associated with a GSM nodul e 22 t hat

netweikd suchf asr3G eno DMy p Engherondedicatedbradonfreqsienes corpmunication
Th dul.e 22 t dj. t i th

AT R PRI Maraioey RprabEsafJfom h oupf Efhone
I?e%wmyf&%xsrﬂml‘ei f%iﬁ%@n% xRSV AR Y o Ratet ﬁg;?w Afh&ity.

frequency cellul ar telephone networks s as 3G or
Abdvaatively, tiempdem @2 diaysheswdnfigaiied férmgquewmiyation via a wired

conmmuni cati on,.mode e configured, for proprietar

SBTRION 60 2 Bl NN StieBhoBs BT Ereg b6 gtied AR AL, In such a
| i . Jo .

HEGPRER, B ROM ikl YOS HFyateling Wl abinicay

facsiiilgor Bderhet Proaeolmbdet dfeommiumicationr ed connection to

a public switched tel ephgne network may be usag%éas )
appr opticaneden %@éﬁoaer_da A EACE 2l oYRIVESses be > 4ggwitch 20 and
{2l PP KPR P8 2B B8l

ihtiadigdanaidg powersupplyl 23 a bdtterl bhek-n 24 024 solubpaneb24.2,
13, and 14, switch 20 and flow nmeter 19 can receive
power Inioperatiay ob the 2bpvedeseribad devingriewhen thsspismo water demand

supplies ingl udi ng  a,.1mi_ns r pl 3 batt er
SR R Bl B afZs P2el i WA ot PG Plessure
SV B tHE E6HduREIR WRKh EEseRbbd BYNRE sdn36F 20.1 IF ti@e Yod Rk downstream of
demand generated by the dmellln& 10, the valves 12, 13

a

thaoalyds bt.d 3einddéda drapviepeassyse esthacendnit bt ean be datested by the
ﬁ%gg]og%:ote ? \{/}\%IH'&{QPIQI; ﬁ?sIgt;i]l%l’? ge H%pltaggd gye Seocrontzr(c))llerI 1f7 tfu‘ho%rgﬁ the
interface 21 so that the leaks can be addressed.

When all water outlets of the dwelling 10 have been closed for a set period of
time, a simple leak test may also be performed. After this set period of time at least one
or more of the valves 12, 13 or 14 is opened. If there is a leak then water will flow
through the flow meter 19 thereby indicating a leak. This operation can be performed via
the interface 21 and/or via the modem 22.

When demand in the dwelling 10 is generated, the pressure switch 20 detects a
pressure drop in the conduit 18 and conveys this to the controller 17. The controller 17
opens a selected one or more of the valves 12, 13 or 14 so that water flows to the conduit

16. The flow rate can also be monitored. The sequence and number of valves 12, 13 and
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the valves 12, 13 and 14, a drop in pressure in the
conduit 18 can be detected by the sensor 20. This

WO pdoonzEss on can then be displayed by the contPGI/AER00Y/600402
through the interface 2 1 so tgiat the | eaks can be
addressed. Wen all water outlets of the dwelling 10
have been closed for a set period of tine, a sinple
l4egpentdadn betyilered o fidt the dbmanddf thaldwetlinghios Foeexqpeplepethen
of tinme at |east one or nore of the valves 12, 13 or

demand inipitiaded, a an exasiRle perhaps walve Lhakl/otaialie 13 is openedito provide
a]lﬂfn%lﬁgpﬂ&b e Iif de%nﬁ%éﬁﬁnu]eg f’ih @%Yea qfﬁéilaﬂlé O8vE 1 %@gﬂq—be
|1 S t ace

eration can e inter
cpefiéddr via the nDden122 When dermand in the dwelling
10 isdgenerated the pressure switch 20 detects a

t

pr ess il @rtber torthe #hoveoiemite thegiwelingcheaabs mmrgllqcbremotely by
17, T

BBy o palevhtrcbif e a RO e e R EFUF supply. i
tfl!itQjN%tat i9 ek RJEPIMER! klipplP canlBELILLIRY dr RéRicE@PiadIpeitibs of the valves
nmoni tored. The sequence and nunber of valves 12, 13

12033 and pén 8l fertheb thet GSMonedule oouid ibe usdrktodeansmit dofa mmrdmg

o g e st e, £ BT utrabRiRorS FoUS S ndof sSiyfe pufposes.

to pragyj dﬁsh%vﬁ‘arﬁr%{'refi et oft £ pr@%ﬂﬂalﬁ@ ié’é!ﬁl%oﬁ&d(/nt) 50 that

i ncreaseés then the valve 14 wou be opened. Sti
thay béresed tin thelraeraapauents 6f Bigs t lototh eTldavHL(D 56 dnch@des ammbm controller

contrall ed remt el t he nodul e 22. or example, if
8 el 15/ cAupiee a arer 346(&)% AT CqBe iy CAnd el corinection 66.

'@ﬁ?@%ﬁﬁgts tﬂe lﬂ.gB _cOhPSI1Rer It(§ lo%ﬁ%qﬁlq&%aid%% i Qphﬂecﬁ% ’6Q T%the timer

UCG via operation of the valves

Sinand tb deSict hlh efpiratio iof ﬂhle tifiSMiarthed cbaneetioh 66.04 resdonllyanemory
transmt data regarding water use of the dwelling 10

(B@M) é@ rﬂmawd@dﬁorﬁ@pplwommtﬁrwwwlk@ﬁ a7 8 ac%ﬂﬁmﬁ%ﬂon 86 with basic

gﬁngqagcgﬁ i onPg oﬁlﬁfgu?%t&?%nfdggﬂ ﬁf | ofthe PLG 0. A flash

Iuﬁ&ﬁn h&e&dwﬁeﬁbfﬁmm\? 58 $hé¥n Ebwsied th th@miero Ebﬁtralér? 55Gria a
includes a mcro-controller 52 to which is coupled a

higdlingationa] by §4aThp flagh BAM iscused to sqr%ndbparaﬁlea%l program by which

onn on, 66. S t he cro contr o ler o

FERARE HoRrasies 27 SoRETort ® Spfudlior e RSt s fiy o the
sefvicaddtihRiRChiRflas Ak @iﬂésﬁ@hbﬁl@ 10fof A, bf dBRnMeRial BRemises for
connecti on 66. A read only nmenory ( 56 is provided

axemplgdk is abservedinthisiregard that thed eomraércial premisss gneldtbiepfor

86 w th basic programm ng conmands ermt
oMy A Beiol i SLRAM & reCer & SHepBlegyelotfraan office
! access nenory (RAM 58 shown coupled to the
mcro-controller 52 via a

The micro-controller 52 couples to a service interface 60 via a bidirectional

connection 82. The service interface 60 further connects to an interface coupling 62 by

which service programming and monitoring can be performed. Such programming may

be for upgrade of the operational program code stored in the flash RAM 58 or alternatively

for reading flow meter volume values obtained over a period of time which are

determined by the micro-controller 52 and stored in the flash RAM 58, thus obviating the

need for, or providing a backup for, the traditional water flow meter 14 shown in Fig. 1.
The micro-controller 52 also couples via a connection 80 to an output

interface 60 which drives each of the valves 12, 13 and 14 via respective output lines 70,
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bi directional bus 84. The flash RAMis used to store

an operational program by which the water fl ow device
wQ@7Z00082108fi gured to operate for the control OPCINATZ109/000402

flow to the service destinatign, such as the domestic

home 10 of Fig. 1, or commercial prem ses for exanple.

It is observed in this regard that the commerci al

T &1t BIe InCeis rékalE eadtOsT tBE 84IPEEL] 2 @ 18 41 hypicaligtorRhoigduictuated and

in a hotel or a suppléh%o a single floor of an office

dre bswlly grramged iniagosmaliyrelostd eanfgpragion shesthethg praisjorcel

interface 60 via a bidirectjonal connectio

g BO st piiafie Pug bt BT M Smeb iy

provikd fb@aﬁ%p&ﬁn%@fﬁh@ coREspoR@InpaBeanigg and

moni toring can be perforned. Such programm ng may be

f or upkhreadisratonttmlep p2 fimtheo pauiplesrtogn aperatide idergace J6ivim a

t.he flash M 58 or, alternat.ive r reading.flow,. .

tidFesopaiona ey b SRR REdMSTare 26 P gopfling g liquid rysta

NHISN8R881 R RaE9080hRY b VL Bk A KuhdrBhacknAifbrace 21 seen

stored in the flash RAM 58, thus obviating the need

ihddig. 30 rTheraperation gntarfacecicufortherprovides for aehieipt ofisignale®2and 94

flow neter 14 shown in_Fig. 1. The mﬁ o-contr ol I,éar 92
RS bidi

f5prs saghofhe Bresrure sensptfbatd i flgw peten 1o.gtysias a bidirectional
' . A i f .
SRR RubhEl e o2 el 8 . 4 nd
doapHng ®0ohe dperatohin®drfach @6 ved masudlly dperable eeerdsytawdiah (190
sol enoi d actuated and are usually arranged in a
Gypled|viasa eonnselionYhf Thp ussr Tesef ss‘ﬂ%h 10R s typrally derressed ar
ectr .
FheFhBSOBRE, LRI HEMLE AL Ayl iy g prc .

paficidioResticiths@hcdshenetOs IQR bao disittled slppey d2wdtér filgwe
m cro-controller 52 further couples to an operation

i nt er fEigeS f®ws aflewdiadi of espemtighalqegramnig0aghichrisdypically

. . 7 h | : Li qui
RGBT B AR EopE B iresiadnt sibthlrarty e
hRkéebhtfol ity BB R BREE bp&aticH Sth@ PECS0landiGR BurhthEiwsiter 3ontrol
The operation interface 76 further provides for

devieidft Tove psograml 12092s amchigal stapoiA2agpriesanting iflowproatreline “stand-
sensor 20 and the f|ow er 19, as l1,as a .

B et R rers SrARARESE P Ban PRV A0 eifkthuhe fow is zero
%Hgdc%f% gregs')ure Gtedibe B% kel ﬂl‘és‘sﬁt%tsgﬁ’s_dr ROk 9 maﬁ%xﬁ'lﬂg vaRe bellr@éﬂ)onding to

operation interface 76 is a manually operabl e
thstein thespplysmaines i 1 100thisoupde dach ef the valmeet?, i183rand 84 afithdosed.

~user reset switch 100 s typically depressed or
bhavapthpd of gparafigred! org@l By the %%gra@s@gﬂmporm&s FEQ BArts; (e first part

BRSOy RO 0 B St o B v

YR ued a bécond part 140 which represents a leak test.

82. The ..
via ee(i,opg%célons 72-74

The first part of the program 120 is the normal supply method 140. In this
regard, the pressure transducer 20 is configured to monitor the pressure of water in the
downstream conduit 18 at least about once every 5 seconds. Where the monitored
pressure drops, for example by 10% within any one measuring period, step 142
determines that a demand has been placed on the downstream water supply system and
the device 27 is then configured to supply water in response. In this circumstance,
according to step 142, the valve V1 12 is opened providing for a flow of 25% to the

house. The micro-controller 52 then loads the timer 54 with a timer value T1 (e.g. 30
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Fig. 5 shows a flowhart of a operational program 120
which is typically encoded and stored in the flash RAM
wG0anziighi ch is controll ed and executed by t hRCT/AU2009/000402
m cro-controller 52 to cause eration of the PLC 50
and in turn, the water control device 27. The program
120 has an initial step 122 representing flow control

deBorils), sha Blo Riarts MRSEmeh@oEitdriigrfor i fime@ud emtinfloddigg) @ériod T* of,

upon the water flow and thus the flowis zero and the
for example, lcﬁenmteédquxampleﬁh@bggﬂﬂ@f siaresip takepto @dalarﬂy fill a bath).

e T T
fdw 8ioBs, %ﬂﬁﬁ the peidd @ﬁb@ﬂle@ﬁy eRetiaé paiodt f s detbcied blyliRe micro-

program 120 i ncorporates two parts. A first part 124
coaproHerei wa d‘p:snmfl’agm 7@ pachcarmectjsing, nlgl; thef timerd @rcaeset@nd control

the water fl.o rol devi cond

el i 12 Srheen kel GhefRed fn Aindi R 56 ARiBRlg the time T,

1ts lﬂ@m@ﬁﬁ&r tﬁ@h&z?r%‘d/ 5t hib%, 2P Ef'éﬁ‘ﬁplé WPR kst g?édla&?{mi]rfég vollﬂne of 3 litres.
his regard he’ pressure transducer I's configured

t 0 rmnAhmat(\My prhessthe ¢inef penatidil dénds bhﬂne@wdwsmmmm volume has

conduj.t 18 at t about. _once ever sec

hasa delivred ebiep #éé ¥#lve Vdrlops alsp opencha &‘; l%ds/&ssocwted with

AT e
534 ﬁxpthys S¥6 D289 Ah &diﬁeqimnce; eheXTow pravidad byosath gﬂvﬁdest‘vn and V2
water in response. In this circumnmstanc

th@tcam épt,hg)pp@ chtr@s'por_[ o anoaning]| low sate af50% a@(bgﬁggz value T2 is
lﬁ]rcg ' Igeg%g(fala? Bl a}I A& bg?ﬂ)%n?% of 60 seconds.

Alt&ﬁauw laeﬂo’-w to( @se@omﬁpﬁaet@ﬂﬂmd vamﬂleabfsm Bréy fos eizﬁﬁple may be
tinmer nonitorin a tinme out (anti-flooding) period
glmm |e

mgmtorgql WFh@re thg ten 59 detaets a sessation @ﬁ@wp piesteth £48, all the timers

t di | | bat h
2 8 asn siep 4 20 AT abErig SER G Tmeta 2l SVRDS asaip closed
vat er Whethé tm‘étpeﬁB@ 72 Jeﬁés aé detdrhgndd! HSIWhé LigiRe 64‘M‘ tHei s8cond

the period established by the tine period TI,
Med@mrededayolume isnieachedpstep 050 then Bpensivalvené3 thus @rcfvad;eg for

76 an nectlo he ti rs are reset and
BHPF Fﬁ%w of 1 4osh e A Hpb e A RE as water
@én@ﬁl@qs aﬁﬂfe MEoids, fﬁpé‘iatxﬂfl#‘ thorfer}ﬁlnh{eriﬁte}_vals % value of

to nonitor t equantlty of flow, exanple t
flow stcapured by drenflove cheten|1QmEhoflos/ lineasuaesl may bfeperatanmalyyrecorded

where the tlmsnRerlod Tl ends or _the pn\;getermn
inshe HashrBAMyh A gain; apddetsgtedat step d 32, pigenthe Hawppopsgthe FLC 50

i S350y TS S5l Baam PR Nly T

MReMO6) 5. EWhedetthe tevaladsvige identicd), thidiconfiasethdbie 16 s ceased

consequence the fl ow provided b each of val ves VI
angpl\tpmers are reset and all valves are closed accordmg to step 122. This confirmatory

-
=

1

approach is desired as the flow meter 19 is desirably implemented using paddle wheel
type device which outputs pulses indicative of rotation of the paddle wheel caused by
flow. The confirmatory approach ensures that the flow has stopped completely. Another
approach may be to close the valve even if a very small flow (lower than the sensitivity of
the flow meter 19) is required by the user.

If the maximum flow, as commenced at step 150, continues, the time period

established by the anti-flooding timeout T and started at step 142 is then monitored at
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that are both open corresponds to a nomnal flow rate

of 50% and a tine value T2 is |loaded to the tiner 54.
wab@onzrres val ue T2 may for exanpl e be a peri odP@F/AB2009/000402

seconds. Alternatively, a flowyto a second

predeterm ned volune, of 10 litres for exanple, may be

nmoni tored. Where the flow neter 19 detects a cessation

stdp F340VInahatsirepmdtdlice, ahbn thegetibddr'S ceuses, aed@trnained by the timer

144 and control returns to step 122 where all

t
gf;;aﬁfi aalvas arelpsed atthe sagdbymien £22 ard desitablpean PYSressaggesis sent at
sg?spegsgf% forthe Hseeg irPdY?aEiﬁg v&h'apgd’ul(? ﬁae‘%rbetseF ggé%glglg? As2 continuous leak or

erm ned vo e "I'S” reacne en-opens
MAdritRe i Ude F tHY Y¥ical. Mich Alsitiatichnage e miditafibx bfabath k@ being left
of 100% to the downstream | oad. As |ong as water

ageidantdy Ppenaor 2 berst pipe syh@s30 awasbingsmadhare endashotvashgr, or toilet
one m nyte interyal t he val ue of flow nmeasured by
?ﬂ%ﬂﬂ%‘ﬂ)fﬁéh&?"i Ve %(?HCBW measured may be

per mangt dppve Q&Qﬁg&ﬂpﬂo\?ﬁ% RechdrgitafikFiSed NOBIgN6C asdicating the

detected at step 152, en the flow stops, the PLC 50

sequedinbmctease dfzupply as slemandforfwater opotinuns ovemisue.ed wit h

that recorded [n the flash no 8. \Wer.e .t

va uedapme elmepihions i iG] Sy @ecnsRect ne | bF Bl ad te
e £ lhe ¥RhYE S 46t provide f

‘gﬁ%gaz@g Og?%o%%%% toh%?l %%fézéﬁ‘%?gl%g%rﬁ ?rmat ory provide for

fppao26d. Thisdesy benkcassatyher dekivablerpt simelifstasced ediereadbtontinuous

i npl enent ed usi ng paddl e wheel type device which

usgop water pureguiged- ndi cati ve of rotation of the paddl e

wheel [ r :

ensur dal FsyOE il 47 6,57 Yoo tolB LI BB e of the PLC

Bndidare Bertepylybigdicativd efiRe tdvéngéahatenBMsaobtdined wediigythe supply

small flow (lower than the sensitivity of the flow

metheds disglosed heesiyi InelighfA tihis sgerpthat the wates flosiratg o 25% can be

fl.ow. as 6o nc t_.ste 0 ti. nu t.h ' )
e SHTRRE Bl e R e RR A ool om0 users
Aldatidns e erdforsdx@mpledod et § dhyeedkR mdiigthad bRdeRBedH4.
In that circunstance, when the period Tout ceases, as

ntedasermineshvalymeh Bigsi ¢ and 4D iBpstratehome thearagons e gemeds T1, T2

t oSt b t 122 d desj bly.. i )
AT AR B B ER « By B wRET PP ool Lol o A3 ¥Ger!  Fig. oF,
DINR RERAs HAY B WRBRIAS pA VIR TN flodRsf WitePihder ceertain

erroneous usé of the system Such a situation may b
dirvdinstncese farfexampletwhitsa fillingi amyvitnsding poali dewill he appeeciated that

(RS e OB elEReTL o183 PTORGPBABbly TBRUES PLFPRYAT/ESRSEERY
Rtind D& AR BerdRSHOARSE wWRAER CBRE01FhS ie%@!alrﬂnge of water use
%ﬂﬂ din I%i:{g. E%ﬁl n tﬁ?

epi! ct i catlng e sequential increase
sabingslppl y as demand for water continues over tine.

With respect to the leak test 124, this is started at step 126 periodically in periods
of no flow or demand. The leak test, for example may be performed at a time interval of,
for example, one hour after the last operation of the method 140 and every hour
thereafter. In step 128, the valves 12-13 are opened together for a period of 10 seconds in
order to pressurize the downstream portion of the water circuit represented by the
domestic house 10 in Fig. 1. At step 130, the valves are closed for a period of sixty
seconds thereby to confirm isolation of the downstream load. At step 132, valve V1 12 is

then opened for a period of 10 seconds to test a leak. In this configuration, the valve V1
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In sone inplenentations, as indicated by the
connection 160 in Fig. 5, the operation of the tineout

waow/1meays8 be configured to reset the nmethod 14BCT/&U2009/000402

provide for flow at 25% Thi s gay be necessary or
desirable in sone instances where a conti nuous use of

water is required. Fig. 6A 6B and 6D to 6F showed
V2isiagsisianddweith adldesrestrictipedaticeos oferitie tdﬁbx@vfﬂ% 28cofan&ximum
general ly indicative of the savings that

disilabla fepryiaph) dloph dndhis maardréhma&mmr% evaé@gg ﬂfé’Y wilhbe defermined
‘t'):' ﬁ’le ?éASurlc i khe c%gaulﬁ_#] ahd fd& g tsggtl é{}é 5f3l}1§ cc?r{)du?tqoé’ At step

erraln al ne oera

mmﬂi&i@yo detebigRhy flowtvadid &yelv&ﬁmo@ th@ﬂbw&d@iulf@a B it flow
of water (for exanple over a day, week or nonth) has

wrice ey the mrmgiu@r 9.l dhe, Bow value pr getectsévalmn tected is zero, as

oAU B Mt el and S TR 377 ppisopufdgyming

é&lt&h@aqug%e Aendb§efep! 122FWher the ﬂﬂw Hét@@ce@ﬁf sl §34"E3greater than
be di sabled to provide continuous flow of water under

zo,tadeak sideemed talmye beerd dﬂe@miamd tbls\mmltsctanfhel displayed on the LCD

i i n .1 W|IIbe reciated t i gs. 6A -
Bz PRuBR e aashinor o duel iR breshudias ofs Sisspiiing alarm
(P AfskAd®! Ar:PE{]tﬁﬁltvtalu@%f lbél@éanddlsfof e I%Ek%rdé@gxﬁﬁseﬂf as an SMS text
wat er cont’r at may achieve a range of water use
masshggeia thy GRM ﬁ}nmﬂmdbmlemhmiullea dkhis est belébhfighiedto bperate to send
started at step 126 periodically in periods of no flow
@PSSG%%{PI éhe opBPag gk theassidence 10 ok altgnatively onrddyianally taoywater
% g, nterval of, for exanple, one hour after the

2 opera ion of the method 140 and every hour

t her eaWhere. th¢ leak ieminb? She 1dak testll ¥ 6ffdRively raciirgeeedownstream
together for a period of 10 seconds in order to
pareefsthe water cienitidnp snyusiagmthing matesis %)‘faﬂ?h]é tbmtn@roncden@edt Where

}&e erv%l‘i ea?(hg¥ aﬁlganélgptrﬁg ?ealkct%s% Q%Tciﬁs in al lves% th(:f cucﬁnt belng closed

e cl er|o

ﬁmﬁﬁsﬁ&lly AefRRanicine @Matemmg It la@sﬁ)cﬁiedt Wigh ﬂfé\&éﬁ (Zﬁﬂ fibminal
| oad. At step 132, valve VI is then opened for

ﬁ@w iferdl Oofecaiglsy, as tmtj@urmg the perfornjagedof ¢agh t¢st.sIf the leak is substantial,

f ti th 12 ' it
SRBHFERS bal RS R Bl PR ST 3s pen
mwsrmm ﬁN@'ill ﬁa‘%a@n 6&9%6@41 stidt %‘f‘f sudh thil' tRe gﬁ%g%f athbBfnal
maxi mum avai |l able fl ow wi | be determ ned t he

qlmwlsllﬂndhe sy stéme (e:g;r’a}w tsefl Birging on Iaetap‘)r\mtdd setxtaiusmtha opening of
of the nduj t Al step.134, PLC 50 (et ect
o%h %esrle?cél véra VB rfeprpblsw, ﬁ’&éﬁ?‘i PRy densgssit greset switch

fd()ot m‘:ets@tﬁgél the\thrd- t?@ntﬁﬂl'%f‘g? fd RBviad 'fOIJ tile bp&afibP¥f thebye 17

etecte | ume detec I'S zero,
accordlng to the method 140 to permit the supply of water.

Using the arrangements disclosed herein and the values detected from the flow
meter, volumetric flows can be determined and retained within the flash RAM 58 by
operation of the micro-controller 52. This can therefore provide a digitally readable
version of volumetric flows which may be detected via the service interface 60, 62 and
also which may be transmitted to the user or regulatory authority via the GSM radio
module 22 via the connection 96. The GSM module 96 also provides a means by which
the user may provide control commands for the PLC 50 by varying the timer values T1,

T2, T3 and T*"'. Where those values are not desired, default values determined by the
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seen at step 136, no leak is identified and the | eak
test 124 then concludes returning control back to the

waee@adbm3st ep 122. Where the fl ow detected i n BEEAULBS/000402

Is greater than zero, a |leak kg deened to have been
detected and this result can be displayed on the LCD

88 together with the flashing of a visual alarmor the
progmdi agdoadedavig thersesienidienfycairerused. nalternativedy, matserdhay set, via

actual value of the |l eak can also be_recorded and

@é‘rﬁMﬁéneéP?&SWet“@Qt Yithe SRQE mpidgm 47e SeeSNicliew fates (e-8. 25%, 50%,
4 RS g Bt oifan S8 WAL P BB Mok

aI t er Netid atﬁingelﬁéntﬁdddchba{lﬁérbm provide Yatthe suppppdfiwater to domestic
authority. Wiere the leak is mnor, the leak test 124
@ﬁf@mm@rmaylns@ﬂmrgbet is gbledo vafisty &tamﬁapcémdlm tay-tardayedemands.

| rcuit,t ensur t hat. wa ava I e _ther.eij

< bich B e SP ANl kiR fing Bt Bk defudy Bp kBl s ARRIS k. oD and
Uspfkthb @isde eﬁ%di T$ ahdI‘ T2 the 6@ErdR Jodf cah'b@ stpp&dibver Bigid) ehus assisting
cl osed and thus only a small anount of water, being
mhha redgstum dt“wtemhammeh whightcag 28festrsomerssstemb.ofiutiear, where

ost, d ornance f each t..

FEPES lo it 0P8 St Bt o U SplsCd AR fowadtEiot pits
ded¥bredNamist fB?e%?ﬁ %a&%@lsﬁfﬂc%?@ tb &bl 1h§1@iﬁuta?§ster 902é§ther wash

then the val ves remai n conti nuously shut
t!hél& hamsdsadr filhaglassheitipivater.nfoomore signifiednt deaspardinoreasehBow rate of

tem (e. Q. a user t ing on a tap). uI not

sén%@btgws& Forxambley 1k PeeRpaIy ada dip"$opfieatipr demands, such
S B OB A 58T PR s o
1009% catebd @ftalhb&aMQIeﬁbdsml aiid Th eBEI;ﬁ)\Zhdmg(fodEﬁft d¢edtion and anti-

the nmethod 140 to permt the supply of water. Using
flopding V@ﬁ@éﬁé’ﬁﬂ@uscﬁa&?}’ pele grearerPAradthetpad {neduaing water loss.

e AP T 0 s

tRehad pé}ﬁnpffoﬁdit@mﬂlewoﬂtrﬁpdiﬂds@gé oh a&I&ﬂy Bhsis fa@Rample. In this
therefore provide a digitally readable version o

regirdmehere@ daily welups ig ﬁetrfaya Béer decation.cuncy that seiealiedy ¢xceed, flow
|nt rfac 0..62, and e.trapsmitted ¢
R Bt Oy e Ge RHDI -4 OF b Bul A R0  BedeRrmined
AR Sh@ 8%y enablimportP 04196 12 Whel @emmls@%\ieWrge&@ shut down
al So provides a neans by which the user may provid
wanbe oistigaedrayd sufpdy autherifpldorig pesiodsofifira gvhteh ¢he ﬁwémgade may
values TI, T2, .T3 and }o é eé/%ere t hose val.ues difth
TFAYIFS BAXIER BRI RIS HES OGBtCHERNTE RURPSth e@]‘%ﬁ% &%SO lsed if the
Iln%gﬁ‘ngp Xy @re}é’t% beRbiffafifndtéd. €7 face are used.

Al ter t|ve y, a user mmy set, via and SMS5 nessage
r ecei VHe foygditpeddsSiibesmodéna ﬁw’a’mb&mfcmfboduﬁémﬁthe peesent invention

e. g. %50/ 50%
and modifications can be made thereto without departing from the spirit and scope of the

present disclosure.

For example, whilst the valves and flow restriction devices are shown and
described as independent connected components, such may be unitarily or integrally
formed.

Further, whilst the preferred method of control described above detects a
cessation of water flow before the expiry of the various timer periods and responds by

closing the valves, the system may be alternatively operated to keep the valves open until



or 100% according to the operation of the val ves

12-14 for desired purposes. The arrangenents descri bed
wheroeiiziips ovi de for the supply of water to donRGI/AU2@HA00402

commercial installation that iy able to satisfy

standard ordi nary day-to-day demands. For exanple, by

the sequential increasing of the delivery of water as

sehnimaasihe tinfeDperat expineg Inhsach cireunpstances waﬂélr ﬂawdwﬂ'l&;evertheless

the overall | oad can be stepped over_ tjne,

¢rass ot Substantialreaseddn heinsesente of faingr leakshyist Wa‘%ﬁm"élhb% ypmediately

and
Babit 2P BTDrEASACHS if detalild o PLERAHE e} Perigh! B0
of 25%is dellvered. This for exanple may be
sufficient to enable an individual user to either wash

their hands or fill a glass with water. For nore
significant uses, an increase flow rate of 50% can be
obtained for exanple to fill a saucepan or a basin.

For heavi er demands, such as having a shower or whil st
t he washi ng machine is operating, the higher flow
rates of 100% can be obtained after periods Tl and T2.
By providing for |eak detection and antifl oodi ng

ti meouts, various safety nets are incorporated that
aid in reducing water | oss. The arrangenent al so

provi de for nonitoring supply of water over periods of
time and permt, for exanple control of usage, on a
daily basis for exanple. In this regard, where a daily
volune is set for a user |location, once that set val ue
is exceed, flow can then be shut off by closing the
valves 12-14 or by limting flow to a predeterm ned
rate, such as by enabling only valve 12 when demand is
made. Energency shut down may be instigated by a
supply authority during periods of fire when the fire
bri gade may require maxi mum mai ns pressure for fire
fighting purposes. This may be al so used if the mains
supply were to be contam nated. The forgoi ng descri bes
only a nunber of enbodi nents of the present invention
and nodifications can be nade thereto w thout
departing fromthe spirit and scope of the present

di scl osure. For exanple, whilst the valves and fl ow
restriction devices are shown and descri bed as

i ndependent connected conponents, such may be
unitarily or integrally fornmed. Further, whilst the
preferred nethod of control described above detects a
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cessation of water flow before the expiry of the
various timer periods and responds by closing the

wWo 2000831138 he system may be alternatively oper ae@HATU009/000402

keep the val ves open untilsuchgtine as the timer
period expires. In such circunstances water flow w ||
nevert hel ess cease or substantially cease (in the
oLA#MSce of minor | eaks) yet water will be i mMmedi ately
avai |l abl e at the previous flow if demanded again

wi t hi nl-t he tA waterglow eentol dewss ingludmgnat er f1 ow

contr ol g@vi G i ncl l{di gg ateconduli t for connection to
a wat €t % B‘Mf;“’é‘“ﬁ“r 7 Tat“ff g RV ves arranged in

par al | £hruaiiey 6OHIAS a@@nE& fnhRrdRNEHd donhectéEfahY BoNMitab receive
therefrom a programmable controller operatively
wateotherefoth;wi t h t he val ves to cause operation thereof

et o DRPEBETRBHEIGH G ALY B GSERT SR HE Vor agause
%&r&tﬁﬁ‘%hé&_@of"lﬁ:&@éentzi“&B?é‘dfa?nH‘a%?Bn tofigiRltbasSadf € i n the
pen configuration. 2. A device according to claim1l

f ur t hex weatenputies comduitcopnegeditoecasie nfihe vdlves st reeaine ohter therefrom
the val ves and qperatively associated with the
VB 8 VRIES 216 1B Hi5AngR canigWRIN-t her et o i ndi cati ve of
wat er pressure downstream of the valves. 3. A device
accordjng t o @bAchdeopingto &b NlrePBBnbilig: a {1 ow
met er downstream of the Val ves and to provi dé a signa
t 0 t hea pressurendenssr dowdistredm véthefvaivepand bpevatipely dssociated with the
val ves. 4. A _device according.to claiml, 2 or 3
saniroHerto peawpds & piggaldheretodadicetive ofwafermaesspredovpstream of the
Qﬂﬁ£atively associated with a correspondi ng one of the
val ves and arranged between the water supply and the
outlet conduit. 5. A device according to claim4
wher eid at |Adsticonscoadihgto clbini her 2autbar comppisag 4 fiew meter
wat er supply to the outlet conduit via an unrestricted
doynstresy of gie valvesand éo provisted signaf t the gorFllepindigagive of flow

| aims further conprising a control program
@Eeog%ﬁg%%%\}m& hin the controiler and executabl e by the
controller to cause the device to detect a demand for

wat er 4t t heA devicehccduding yo ¢laich 1,2 ared fgther edriypriyigatdéast one
| east one of the valves for a first predeterm ned
Hew restricsioniopggatively @ssociated with a corresponding one of the valves and

arranged between the water supply and the outlet conduit.

5. A device according to claim 4 wherein at least one other of the valves

couples the water supply to the outlet conduit via an unrestricted coupling.

6. A device according to any one of the preceding claims further
comprising a control program recorded within the controller and executable by the
controller to cause the device to detect a demand for water at the outlet supply and to
selectively open at least one of the valves for a first predetermined period of time, and
subject to detection of a continued demand for water after expiration of the first
predetermined period of time, to selectively open at least another of the valves for a

second predetermined period of time.
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subject to detection of a continued demand for water
after expiration of the first predeterm ned period of

WO R0ve/121188 sel ectivel y open at | east anot her of P€T8U2009/000402

val ves for a second predetermsged period of tinme.7. A

devi ce according to any one of the preceding clains

further including a nodem devi ce operatively

associat ed wWAtdevicheccoedihg € 4r8r orfefRhopreckling ¢laiatsSfurther including
thereto to operate the controller. 8. A device .

apedenideyice epemmuyely zssapiatedafeihgcantrelier &0 Biovids signalsehereto to

t he .si,gnal onprise conmand to nodify the

?ﬁ’e&fgtt r%%nﬁggerperi ods of time and to open and cl ose

the valves. 9. A device according to any one of the

precedd.ng cl Aidewicé bédobding enEpim 3 iwl@n depéndestrdnasisim 6 wherein the

operatively associated with the controller via which

signadpeqmprise commant 4o grodify dhepriedeferainadperiqds obfimerpad to open and

éiﬁnett gl ler. 10. A nethod of supplying water froma
FdPCYENEYy to an outlet conduit, said method

conprising the steps of: (a) detecting a demand for

wat er @t t hea@evicehccoediflgtd any(dhe R priageding ¢lhiais Mahste
coupling the water supply to the outlet conduit via a

¢dmprisingean intesface ppdrativedy agseeigted avith the copfenllepyiagyhich amoperator
andygc% at _an eépi r%f of g{ge f%rlit period, detecting a
PR Y ermf CRRd° %'eni ng a second val ve

coupling to the water supply to the outlet conduit for

a secoryl perAegkuefd dfi sUBplyink: wﬁeﬂﬁ&lhgdvﬁelc@?)giyrta ah @utlet conduit,
claim 10, further conprising detecting at [east

ssidbmiethedicampeisiog shd stepsaff: f 1 ow i n the outlet conduit

and cl osing the .or ch lve in res e thereto. 12.

A met Y acciier g 2dmand fonvizserg HEISHIE N e

secongpyal VColeRinBSSfASH A edcotplilg heSeaeNGipblyaWhe outlet conduit via

restriction, said nethod further conprising: (d) at an

®Apt restroftion Her & deastalfipse pervat] ofdeheanidng a cont i nued

demand for water and ening a thjrd valve affordin

an unr@gt ri cdtén e&‘@b?&ﬁ‘ﬁ ?J'(’_i%t 8&? ‘{eFFé?u%f‘ éPntglPﬁg Idﬁm?’gd for water

%d%i‘éolﬁe%%mlg tsee&lt %fj\%" : é\te colt lin@dﬁﬁz %@e&%ﬁ%@&ﬁé 9 oufledoRiiit &7 a second

I n-the val ve Ts opene
period of time.

11. A method according to claim 10, further comprising detecting at least
substantial cessation of flow in the outlet conduit and closing the or each valve in

response thereto.

12. A method according to claim 10 or 11 wherein the second valve is
associated with a second flow restriction, said method further comprising:

(d at an expiry of the second period, detecting a continued demand for
water and opening a third valve affording an unrestricted coupling between the water

supply to the outlet conduit.

13. A method according to claim 12 wherein the third valve is opened for a

third period of time.
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third period of tinme.14. A nmethod according to any one
of clains 10 to 13 wherein step (a) conprises

wa@ledearitsg) a drop in pressure within the outl| ePCT/AU2009/000402

conduit. 15. A nethod according to any one of clains

10 to 14 wherein the detecting of step (c) conprises
detecting a flow of water in the outlet conduit. s 16.

A net hpd of Aehehéd agoalingwlany oneef elaimy 50 M Xwh@tadtep (a)
to an outlet conduit; said method conprising the steps
mprisse AetagHing adropdn E’c‘?éiﬂr‘? Wihia the putleteapdIy "t o t he

outlet conduit to pressurize the system closing the

val ve; ;0 at ﬂ Jtﬁ&%c%&&u%g aﬁgr f Qbirhd [Btc?f4 $herein the detecting
cIOS|ng t he 'val ve, openi Ve and detectl I ng

ot Bop @F covBpitdesidetettigy AbWeIf v@mdlu tHe; ouftlet ¢ondgita NMess age
representative of | eak determ nation fromany det ect ed
flow 17. A method according to .claim16 wherejn

messaghd-i s oft mesheq offlelgsting @ deakin Waéﬁrévgtsme?yualéd tq;@;n Loutlet
SRt déaYcFﬁﬁéth%ﬁ%E%&' ﬁ&’gg £ifd s&%bs V%*ge valve. s 18. A nethod

accor erein the nmessage IS

trans mﬁehﬁfg d walve ¢Epling 8 $Qer 3tsisly o the dukler cndhie 8 préurize the
A water control device substantially as describe

$¥8tc8ln with reference to the drawi ngs. 20. A nethod of
wat er ‘ﬂ%g ﬁlsu stantlally as described herein with 0
ref er eNCE"§ YCer awi ngs. 21. A nethod of |eak
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detecting a flow of water in the outlet conduit;

forming a message representative of leak determination from any detected flow.

17. A method according to claim 16 wherein the message is at least

displayed upon a display device operatively associated with the valve.

18. A method according to claim 16 or 17 wherein the message is

transmitted to a user associated with the system.

19. A water control device substantially as described herein with reference
to the drawings.
20. A method of water supply substantially as described herein with

reference to the drawings.

21. A method of leak testing substantially as described herein with

reference to the drawings.



