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nmet hod, a systemand a device for netering fluid

flow More particularly the invention is concerned
with a nmethod rendering a conventional fluid neter
suitable for nmetering also significantly |ow fl ow
rates, even below the neasurable flow rate of the
nmetering device. The invention is i o further

concer Re@viM ok  AravieNT b beW.oREASIM RAEESS ¥SRE@®IEH aN@dwaMETER
devi ce useful for carrying out the nethod. BACKGROUND
OF THE | NVENTI ON The neasurenment and nonitoring of |ow
volume fluid flows has various applications including
applications in industrial and residential settings.
For 15 exanple, in the chem cal industry the accurate
and preci se know edge of inlet and outlet flows for a
nmyriad of processes (e.g. chem cal reactions) can be
critical to the optimal production and processing of

HIETS OF TIPRINVERTIGR! s and the like. Precise
nonitoring of flows can also be used to discover and

pr eventhid RRKStitdiftes 6RR nREhEM S dy¥teandnda devicf Bk Ynetering fluid
i ssue. 20 Additionally, the lack of |owflow

iflow. t Mok @actioularbs thd inventiogsisscarwetried wifhphimethodf rendering a
such f]low. For exanple, water coppanies. ar,

sonyrioagk fuid mejer itablader msteringadlse sigmificantli Jow gy rates,

it t LT thelr fl . i . . .
RS RLy N Pl v s, O s, UL By g P fkcion i
folrthéru%hdéﬁfé ewithng AR&SHON mERXSMYCsy:Ri PAd a device useful for

consi derable. Additionally, the |ocation of the |oss

icarrpizlg cigtiecinethod> thereby allowing a | arge amount of
water to be wasted. This is particularly an issue .
in the many countries with limted water supplies.

?é??‘ﬁ‘%@‘?l‘?”?”% ¢NIENTIOR 2004/ 025229

03/000727 -2 this nonitoring limtation can

be usqget QeslupctheMPAR] mdnorityadtPlotv RBIBhOWWd flows has various
dripping water 1nto a holding tank, at a rate not

mppkcHtidpk einoludite apicatiadisedn f industriabtand, residential settings. For
consum ng the water directly fromthe tank. .
example, in the chemical industry the accurate and precise knowledge of inlet and
outlet flows for a myriad of processes (e.g. chemical reactions) can be critical to the
optimal production and processing of chemicals, pharmaceuticals and the like.
Precise monitoring of flows can also be used to discover and prevent leaks which
can be costly and be a safety issue.

Additionally, the lack of low-flow monitoring can result in losses to the suppliers of
such flow. For example, water companies are compensated for water usage as
measured by their flow monitors (water meters). If their flow monitors do not
measure trickle or drip flow, they are not reimbursed for such usage. The loss of
revenue can be considerable. Additionally, the location of the loss is not detected
thereby allowing a large amount of water to be wasted. This is particularly an issue.

in the many countries with limited water supplies. Furthermore the knowledge of



Turbine flow neters, which are the conventi onal
magnetic flow neters in 5 general use today have | ong
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imrersed in the fluid. A magnet connected to the
turbine turns a second magnet which is placed in a
dry area. The second nagnet'd?FVes a cog systemt hat
turns a nechanical counter. These flow neters are

ﬂﬁ@hh@nft(ﬁh%?tlﬁﬁitaﬂmwcﬁth bss usedd to edabvwatehofdr dXariple by slowly
when considering a typical water neter of the type
idrippaigl watebintoat lenlding tenlppity ratameitheasusatle by the associated flow

muni ci palities rld wide. Positiyve. displacenent
sty co‘&@m"&%@‘ea?’%teéa%“g’oﬁﬂ%_ﬁﬁ t%’é‘eg to measure
Flow Hahsn@hv ﬁ&eﬁ?%i&?%&ih@%ﬂ%ﬂﬁ&amﬁé rletid! @w meters in

where water 1s poor quality i.e. has a high cal cium

g@ﬂéﬁﬂﬁsﬁbdﬁﬁﬁé@é Iong Hefi usédithmeasusafidid Goheby tnepas obh turbine
| ow neters are al so known, sone of which are devices

flomersed imeths (tiidgAl magnesiconneated td the arbingiurmdonsgesnd magnet,
such neters_are typica costly, reguire servigin
sriuchrserlacad icydiy prsay ﬂ% segand Whgnet tives & co8 %2/5??6? that turns a
used f.or, donest i N I

335 a0 ATER, s RS BFERY G OUERSP DRy e below
B8but A5 OR RlenCQH3lderiig e Ploal SHEd Hekr 6EshdIBipal invtalled by water

serve for |aboratories and are not 20 cost-effective _
isoppigscinvrinigssdral hramicpalitiesgrofldwids.ePdntiee desplacement metering
supply conpany, certainly not for urban uyse. Even re . .
devicesiare alyoseammonheusestio sagasuse oy regeiand doey bave Qq}%ﬁmes in

R AR BTN SIS A LR e rgonian

I e qflow neter for determining if a fluid flow
ﬁdt?eﬁg%&gém ni mum t hreshol d | evel 25 of flow The

noni t @théMgipusies fvv erdtes ned hisol lowate domleesfl whichl are devices for
portion, which operates with 'a mnimmof intrusion
tnoeasting [low eolumeltiofkid flow. dheweer speb meless arofipically costly,

provi de for the, adj nt of Lthe threshol.d | evel d .
e soscrvaing 16 41T taacrofC Buisirg g Bondlfeg pE domesti
Cj r.cui or a bracketing of the desired flow rate.
%ﬂé’i/rgsft,e;l?lg'e systemis not sinple or inexpensive. WO

2004/ G%p81R9 cBfuttet O35 QRDERE kmowr\Wolidiein 4 seesaRfis fprovided for

rate device that has the capacity to nmeasure or
ripoplepcour. | Howkvenysneh eevises usualyosemde et aboratariehagd are not
case, the device conprises a high flow

cost-effective in massive installation, e.g. for use by a water supply company,
certainly not for urban use. Even more so, such systems are not easily retrofitted
and they require some considerable space.

For example, disclosed in U.S. Patent No. 5,218,346 to Meixler is a low
volume flow meter for determining if a fluid flow meets a minimum threshold level
of flow. The monitor includes an externally located electrical portion, which
operates with a minimum of intrusion to the flow and allows for repairs. The
electronics provide for the adjustment of the threshold level and can be modified to

provide for a parallel electronic circuit for a bracketing of the desired flow rate.

However, the system is not simple or inexpensive.



netering device together with a secondary fl ow neter
that is typically located in a by-pass conduit. There
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using a 5 "change-over"” valve set to activate at a
pre-determ ned pressure) based on a pre-determ ned
flowrate or pressure in ordePto direct the flowto
the appropriate neter. These neters typically suffer
f rom aindtieasips 6fHoRfratedevadeomat athe eagatitydbamnéusatesor monitor
and in particular are expensive. A problem which may
adowrflaw tritefis @wompoend metereln thissciss, the-dsaideeapmprises a high flow
"over-efficiency', ere the flqw neter y. read .
sxciering Jeviss ARSI oY1 P SPepNARRY BAW meter 484t In AYRiCa{lt located in a
.0 . S S i 1.t or I .
Sxithgs bBAAHR IS W Rl o DBlccmES fE Wit NSy ER By using o
"’Wé«ﬁ%vem vali® QB @f la8gv4leVvatCg. prelddRn&d pléfsure) based on a
I NVENTI ON According to the invention there is provided
prd-Uetermmedplgw sytet @npressiire onprdes it glimcs thepllgw|tb ribe appropriate
flow netering device and _a f]l ow responsive

| ve; .
mter. Jihese medersaypicrly sHEer deom @tileast sgme 8%31% AbRNgnmentioned
t.he system.for rgnl%l msasurablee fluid flow. The
Qfar"gl}%fgﬁ@ﬂ? IR RAIGHNT Yt PSHENST | ow rate exceeds a
m ni Ml JFEGIRHT 3Hi€h ﬁlh?%c{g:ﬁl; Swith" BWOhibtdritey \@VIEs 11§ so-called
open owng to a pressure differential over i1ts inlet
26vep@fficiend)’ ouhéretthe Aotv, meted nvdyasad bredshive anadumtsisiofhsid, which
bel ow said m nimal nmeasurable flow rate threshold, the

v lfacs harie @os flawputhseughnigie systen. drhisn avayrigsalt dooeample, owing to
stat.e ther.eb bstanti.al | trdcti fl th h
Pt reyelvtiony af e Tagehios ifeelf aRel WErmeivicton ©

into the system said open state having a flow rate

exceedi n the m nimal neasurable flow rate threshol d;
Wé&gYi(bﬂgﬂE INENTIE)NY |ine 25 downstream of the

flow neter and devices fitted thereon functign as a

f1 ui d Acgerdingl & dhe invewsian rihereois Hwovidednai HHid SHpply system

Eamerane poberly S il BORDGeFR ot D mIP Y cmmegpive valve:

S T g B SaR B HAORY s o oy

it Myidthgy system according to the present
I nventi on. .
The arrangement is such that when flow rate exceeds a minimal measurable

flow rate threshold the valve is open owing to a pressure differential over its inlet
port and outlet port; and when the flow rate drops below said minimal measurable
flow rate threshold, the valve enters a pulsating position having a closed state
thereby substantially restricting flow through the system, and an open state
allowing fluid flow into the system; said open state having a flow rate exceeding
the minimal measurable flow rate threshold; where portions of the supply line
downstream of the flow meter and devices fitted thereon function as a fluid
accumulator.

According to the invention, an average fluid flow through the system

remains constant over time, whereby a consumer downstream of said metering



According to the invention, there is a fluid netering
systemconprising a fluid supply Iine and a neter for

wore@g0ei2zg fluid flow therethrough, said neterPCBIL2003/000727
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having a m ni num nmeasuring flow threshol d; the system
further conprising a flow resgonsi ve val ve inparting
the systemwith a flow pattermnhaving a pul sating
character so as to substantially prohibit flow at a

fibvive r@des het avkiidielediei floamn rate afuotiatipns hingsdrtedd by athe - system
resune flow of only nmeasurable quantities of fluid.
tmrdingdothepresensiiventighy e is in fact responsive to

Lt RO ! Pyt S e
SIS B AT Sy

ARVRE Y hififuee MRabsinoflewithesholl e sybeyi figtirr comprising a flow
nmeasur abl e threshold and a fl ow responsi ve val ve

respangivegvadve filnpartingt ther sySltftmr‘&thr@lith viattierm hang a pulsatmg
pul sati ng chara bst anti.al |
Fhaactsr sq | f@wﬁma@tla@ I%IEE %%ﬂﬁé"agﬁ? %ﬁ‘ w he Hinimum

t hresh f .
&}Fi&ﬁler.u?g e%}oqﬁl ) i}ﬂsdgrng %é&r“? gﬁ é)gx!}LX}eg:ﬁgﬁgﬁL g@aﬁﬂtl?s OE fluid. The
oW fbs ngﬁ)sq{/é/ valvk i mﬁﬂiét ARYORAYVE ‘{’:@ﬁo{v tateand fkeprBsure differential

unction as an accumul ator, whereby at an open state
ektehbinglHepwedreapinmatiand anatutiet offtheivatyei t s open phase

fluid accunulates in the system 20 The present

i nventicsarding dpsanathereansgt tﬂéﬁ DIEENY dNYIHON; & Rnegsned with a

SR ofrﬁ@eﬁﬁg i B0l HERLRRT Pl fufirifg o sl meter
ﬂ%%% x eng‘né‘c{su{)a%‘f‘e fHrédd (?HH(E’ |aYﬂ(!>\!v Q@sp(ﬁ‘lsﬁ/@r\tdl&é imparting a

etvveent e Inlet port and

Ploit ﬁhﬁ&ﬁrmeMoagﬁ edih Aguisatihg rchdizepe$odas i $Li’l:lstan$1a115d restrict
control chanber; said sealing nmenber havi n‘gl an inlet

Sleat g flaw Fate deRB i mininaums eneasngng threskeldaped regvancatlow of
‘éﬁﬂyé%l%'awélt@'rcﬁl%ﬁﬁé% A A Therraneamert Gichbenfrindd supply
r oug a&& aSel gc%gtfft%d th&IATRE ctiofR i dbchiflA6RWHeby at an open

etween an open position an nd a

| RRNGHIVG Riting B Igasd] ﬂﬁﬁr@mmﬂtsmme
S RORLA) eopdRNET A g B BT e

BEStemnl 2003/ 000727 -5 A fluid supply system accor di ng
to the concerned invention is suitable for use.wt
gases The presgntdsveniwnhigselse girgetelito gy alé(&x&ﬂ%{g%n%fan inlet port

ké%}lrrl]eqctabr] *R° %ﬁl XSStream side of a fluid supply line, and an outlet port
connectable to an downstream side of the fluid supply line; a control chamber
extending between the inlet port and the outlet port and a sealing member disposed
within said control chamber; said sealing member having an inlet sealing surface
having a sealing surface area and a control portion having a control surface area;
and a bleed aperture determining a minimal flow threshold through the control
chamber; wherein the sealing member displaces between an open position and a

closed position depending on a pressure differential over the sealing member.



reliable and suitable for easy retrofit installation

on existing flow netering systens. A further advantage
w@bootlozs20evi ce i n accordance with the present POWERDINN0T27

is 5 that it serves also as a one way val ve

preventing flow froma downstreamdirection to an

upstreamdirection, i.e. fron’the consuner towards the

supplier, in the case of a liquid supply system

Accor & figidt suppipsystemerdeortingné tlof cotrerpadesmention is suitable for

invention there is provided a_flow responsive valve

aseovith gases oont hiquidanaadt hasna sianitieant adventage rafbeing inexpensive,

TNV C P R R -
Accor ¢ ¥r a@x{bﬁlkdg%edf{ tBE d¥Nic&id AQWrdFRLE wift ﬂl%%eéeﬂt invention is

conj unctron w valve according to this enbodi nent

5 Yhdtlit eVesrRarhs §baewayoaNe prevehtiid Howrfyompedsvasictam direction

inertial force is reduced, thereby governing the

tw en upstieam direcsis, v.e. fremehe ngnsunstewerds thesupplierein the case of

according . to this enbodi nent substantially does not
fliaued sunply 8ystens | ow and netering at a consuming state

e e L 0 SR AP s v

THEWRAWGR ¢ Dal9k dRkcotding! 6l ehs imveshiiohe firty@nfifted fien dontrolled

to see how it may be carried out in practice, sone

10 essmactioreof Sluid flownatmheeombasstatebefothe pulsaipgoposition of the device.

non-limting 20 exanples only, with reference.to the
Q@ valve

dserdinglyi g dnpalicngal ai Howhmigher Ffigd M CQUANSERR MY
%E?({rgéegv\}motaﬁ{isggm%fgwa mthl ﬁL 88{596@%@%%5%@@1@?%%888@%{1% speed and
gﬁ:ﬁgﬁnforw‘isgﬂi d, Eh&ebﬁ gg'cﬁ/efshiﬁg' Rﬁéimﬁ&ﬁgg?ﬁd&sive metering.

mat | cal ustrati the pressure and |l ow rate

PURVevier,tRe valve acv@idarg ouhislembrelimentsubstandallyvdoes @ot effect fluid

system according to the 25 present invention, Figs.

15 Slavaadd IBetaring | rajiconsiimiag sialet thereoLt he-owhan 19w gate exceeds a
responsi ve val v accor di to an enbodi nent of the
Hrigya tm?%wrahl? gﬂ‘,’v W?etiléqsﬁ.gldr:i g. 3Aillustrates the
valve in its open position; and Fig. 3B illustrates
the valve in its closed position; WO 2004/025229

BRIEF DHSCRIPTION OF FHE DRAWENGE are | ongi t udi nal
sections through a fl ow respaonsi ve val ve

In order to understand the invention and to see how it may be carried out in

practice, some embodiments will now be described, by way of non-limiting

20 examples only, with reference to the accompanying drawings, in which:

Fig. 1 is a schematic representation of a municipal water supply network

fitted with a flow metering system according to the present invention;

Fig. 2 is a superimposed graph schematically illustrating the pressure and

flow rate over time, in a water supply network fitted with a system according to the

25 present invention;

Figs. 3A and 3B are longitudinal sections through a flow responsive valve

according to an embodiment of the present invention, wherein:
Fig. 3A illustrates the valve in its open position; and

Fig. 3B illustrates the valve in its closed position;



accordi ng to anot her enbodi nent of the present
invention, wherein: Fig. 4Aillustrates the valve in

WO t@4opRe position; and Fig. 4B illustrates tPer/uz2083000727

10

15

20

25

inits closed position; 5 Fig. 5 is a |longitudinal
section through a flow responéi ve val ve according to
still an enbodi nent of the present invention, wherein:
Fig. 5Aillustrates the valve in its open position;
and  Figs. 43Baid UBsiredbrgitudieal\settiensi through z lflesedesponsive valve
posi tion; Fit% 6 is a schematic graph representing
aecaudingftp enptisr embedimasd of fapresant imveptigy hegein:

condi tjons;.Fig.,7.4S | ongi t udi nal.. section through a
f1 ow &J&B&gﬁ\;&agyaﬁ%vaj&g}%ﬁ ?\%ent%osnﬂl’éh%odi ment of
the p i [ [ {15 lled fluid
flow ri;zgt%ﬁ %Itulﬁfgﬁt% maéﬂvoﬁl{éél gltslfsd%g&{do&g’gi%r?e | ongi t udi nal

secti gis 5 Rraolegpitidigahvstiien dirobglga flow edsporddive valve according to
consecutive operative positions. DETAI LED DESCRI PTI ON
okl anEmbdENTItOS it pregerddayantionywheiesti i s suitable for

LB SRR B EogREL  °™
cxeTP R STy Sl AR IREIaniger 5 e Lo o

suppl yigfed Wos KeheMhdtRNEtaBh ré;?reﬁérftﬁlg abnigfled V9 rhtagured flow, at
of the drawi ngs schematically illustrating an end

peveralavonditioms; ur ban/ muni ci pal wat er supply system
wherein an end user, is for exar%)l ?ﬂ a house,.
gh

of f i c&ig.a/ isialongitadinal speom el qmgesgpggg%?/alve according to
I ' t ed. ' ; o
gﬁgﬁrﬂ?@érg'aﬁtﬁc ?g)%éseﬁp g&%ﬁ@&)@tﬁéﬁlﬁ& t%hngb'lg%l gHH gngerestnctlon,

gigwork of pipes 18 branching for exanple to end

evices such as a solar water heating system 20, wash

basi nFi@?,84 abl 8F ur@ Gorgithdjel dentidautrdsgi?dhe Fabte of Fig. 7, at
the above end itens, including the piping 18 is
vohsesptye eparativepesitionsni ng to faulty sealing neans

(washers, gaskets, etc.), leaks in the piping, poor
connections, etc. WD 2004/ 025229 PCT/1L2003/ 000727 -7
DETAILED DESCRIPTION OF THE INVENTION

The present invention is suitable for implementation in a variety of fluid
supply systems, however, for the sake of convenience and for exemplifying only,
reference hereinafter is made to a water supply system, e.g. an urban/municipal
water supply network.

Attention is first directed to Fig. 1 of the drawings schematically illustrating
an end portion of an urban/municipal water supply system wherein an end user is
for example a house, an office, a plant, etc. The house, in the present example, is
connected to a main water supply line designated 10 via a flow meter 12 with a
suitable network of pipes 18 branching for example to end devices such as a solar
water heating system 20, wash basins 22, toilets 26 and garden faucets 28.

Each of the above end items, including the piping 18 is vulnerable to leaks
owing to faulty sealing means (washers, gaskets, etc.), leaks in the piping, poor

connections, etc.



In a water supply systemnot fitted with a device in
accordance with the present invention, any such | eaks

wohiah22ee bel ow the m ni nal neasurable flow par/@Esoed/@o727
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(a common such mnimal threshold is about 10

liter/hour) would not be detected and woul d not be
nmeasurabl e, i.e. causing the er supplier

consi derable 5 loss, not to nention the waste of fresh

vat er [yhi whter Ruppliyesysan s fitredt Withwpdevice $n agoomiandee with the
problem In order to render a standard flow neter 12

proselt inventiomaanyr sush laaksowhinhl are balpwnthe minimal areasurable flow

e e Sl UESPRTE S AP VBSRFOE) i o e
AR G S B, LR b conscerab

dek ahdt thBertRIniBle HasteSoffréxdr walel WHittoiesbri@kepgondhinche world is
opens whenever an end device is opened for

apasueyroblomof water, e.g. upon flushing the toilet 26

o o i s e PO SUTF  ARTT rin s st
there is.ng c ti f . ej ]
S05hE et R IRhLRIe L RS M8 eflech R oBfthaccaso

%st%qivé’gﬁiiF Isesitive t flofkatd Gl Fredur® AEFFQENI Sver its inlet and
'ocat1ons along the piping 18 or at one or nore of the

eutletdiris; eswilDbe 22plaitéd hareinaffer it horé etailr esponsi ve
val ve 36 remmins cl osed whereby a pressure
di f f elflet valve 30pisi & neanaly wlesed yalvewdrch mpens evhepgver an end

onnected u ream and.an putlet 42 conpnecte .
detiness SasAot O AT B Watdit e 2anpP R HSEg dnp toitet 26 or the
n e [ t.ant

ARECRHES SR CoQTRARRN Ble ¥cBal IR L ARImAY BRGNAELA fIOS threshold.
Hiveviet,o9BeH thetd {sf Ry estisuaiptibR dferstbeby @ithecofthersndndeVices, the
threshold, the flow responsive valve 36 opens for a
whivied6 spontancowslyweatems to dovclosed hesipppi lig leak oemirs atang or more
val ve reaches a preigure differential .l ower

likaligns it lheoPEdis, 18 GrheQhio0a Meegof 916 ghg device? 20, 22, 26
T R P .
%geri?? tﬂefrgnbf&lﬁlt THREwEdOYn " £3RCH ! é’cﬁm}ééﬁ!efl elﬁésgreafrrlh @nd UgP®utlet 42

zon ne represents the mnina surable fl ow
chhgsdial dowhstidam. Steh arpreguetedifteeential Whbdikitowing td dweessentially
hori zontal line represents the flow consunption

donstant pressowe bt the iobndlrnd be, dreppingqwessyre at ewleirdi When the
aressats didleseial dIberiset HoPTRRIRESOTHERoE dbe 19y ggsponsive
fygb@%zgélﬁgggsf Bi;hqe R 1te,e {ol Qﬂov%ev%t%le o%v t(-)r Ifhee 8{p"i‘x'?§‘ 18 until the valve
reaches a pressure differential lower then a predetermined pressure threshold.

Fig. 2 is a superimposed graph schematically illustrating the pressure and
flow rate over time, measured downstream of the flow responsive valve 36. The
upper horizontal line represents the minimal measurable flow threshold of the
metering device 12 whilst the lower horizontal line represents the flow
consumption during a low flow consumption, e.g. owing to several leaks at the
piping 18 and/or end devices 20, 24, 26, and 28 which are below the minimum

measurable flow threshold of the metering device 12. The graph represented by the
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represents the pulsating flow character through the
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above the m ni num neasurabl e flow threshold of the
netering device 12 and operates in an on/off node,

i.e. all flow through the mePer 12 is measurable. The
line represented by the letter Pillustrates the 5

ek € pEptdicits thiegnssatiag flow khasytr elmonizh ¢he dlosonetes where it is
pul sat i n%lachar acter. Further attention will now be
dbtiezrbiaithabfleenis nbyaysabout therminimunamepsusabledlow threshold of the

sensitive val ye IH accordance w th.enbodi nent f ttﬁlge h th
preéyEng dﬁﬁ\?@nﬁ GRABPSIAKFS Jf Mk P Pt d8OGhI i< Eillf ffcgw ough the
%ge%geeﬁ % ?lgxegslﬁ%blga egiiﬁlg ;rse.ﬁp%%ﬂfeﬁeﬁ SHR' SoRPSP! AhRtrates the

rAlng now and 3B, reterence Is
EBHEspoRdfhg ey Rrd RIAE 8Ydt¥m wisicH @fsodias tagsh] Sifinglehafacien.
Fig. 3Aisillustrated in its open position and in
Fi g. FBrther attdnitiontwillt reiv ibe ditesteddorsav¢rpl embedignents of a pressure
position. The val ye 50, orrp{)i .es a housi ng 52, an, ¢
senséive e Buageepdagge syith @n %%men%o £ Ipresent wyention by way o

| . Di ' ]
SEF i 1B Ra Bk PSAER ) Spec SRRk vl
20 1 STURSEN 19 198, Lo g i At eneraly

desiphated 150 Whichiin§i®23 Andillustratednialitsyopenasesitidny andreehig. 3B is
of coiled spring 66 into a nornmlly sealed position,,
slnstratadoingisanorpiadlyichessd posiion dhevalvei ) capprisesaghqusing 52, an

qub 5{)@% %}Zlaﬁ{ri h{jt?& é)gh ?@ Il?iog%ﬁ%tgﬁ‘f ?gx}r%qrrlg\ry:cg)fugﬁﬁgé F%g pd'Pe section
{35 By bR St Bcadifes JEARRE0 reBRLo ore 70

sl i di mileWwaskPFwistfitied Wil an @elbi nerzieedhaving a dandicb®;.eA sealing
70 having a dianeter Db. Sealing nmenber 64 has at an

merhledr 64eischxiaibyr displacaplecwithinatheHousingrS2oand isowrmally biased by
havi ng a predeterni ned tol erance Wleth the bore 70, [ the inl
638 10f | OIgA Sering tady e 2P Y Seated: ROSINT: SO IR 3Ryl the et

Wit ul,sati ng sequence inparted to the sequence,
ggz%lletggﬁgﬁéﬁgbove_ 25 Further noticeable, bore 70 is
for ”?@eaﬁré@ﬁl&%ér% &l fitted Hesealletbid tikfeofewiBndAdilient sealing
portion 80 of dianmeter Do. The arrangenent is such )
tpbetioné®: fortimproaddweabiflg DE therinlet aorgle 62 pbsithéroore tand as noted in

shoul der portion 74 of the sealing_nenber 64 reaches )
thee figuresn thedhousing 8% hae a epntral bore” 70 slidingly supporting the sealing

member 64, said bore 70 having a diameter D}, Sealing member 64 has at an outlet
end thereof adjacent a shoulder portion 74 having a predetermined tolerance with
the bore 70, said tolerance determining a leak rate corresponding with the pulsating
sequence imparted to the sequence, as discussed above.

Further noticeable, bore 70 is formed at an outlet side thereof with an
expanded portion 80 of diameter D,,.

The arrangement is such that when the valve 50 is in its open position, the
shoulder portion 74 of the sealing member 64 reaches the expanded portion 80 to

allow essentially free flow through the valve 50.



all ow essentially free flow through the valve 50. WD
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predet erm ned whereby the valve 50 remains inits

cl osed position as |ong as th&n pressure differenti al

OP does not exceed a predeterfrined pressure determ ned

by the relationship between DI, Fs and the pressure

at t hghé Mringeareht 5¢ saok thad tet basingr foroé. Ftufsthet $mring 66 is
force required to open the valve 50 is determ ned bY
predarria(ied) whewsby shavalve 3G remaing i fitg dosedeppsition pelong as the
inlet nozzle 62. Simlarly, the valve 50,will c

| .
siSSIARLTSIRLBONP dasernot REbes 91¢ criiped pEesspgadeiprmined by
g an B0, 1t
roratfi B pefdrp B o v Br8hoR FDRR N A0 0L 4 outet

iy | a a i [ tReNRHI9E | 5@ B elctBined b
P 2080 MRSl q A ol Berald 198 B Wasind by

FSEAPIR(BN! Whéresﬁ(]b%ﬁ@ﬂie svff0e afta ks iletenozzle 62. Similarly, the
differentiral over the inlet port 54 and outlet port

98lviess(s malll @oset hien aAAP<EsIA(Bg)yiwiedte tA@k3 Helthe sutface area at the
valve 50 remains sealed since the only force acting
esparided [rioadom §0r bris ealvos apprarespirthatgthe areSsussueidderentyl ggquired for

DI et e aR i R ORF el faipd PRI s,
ﬂﬁ%lb?ﬁgsi&% Isi_j<§j:ussed her ei nabove) and there the
i'nfe

ressur'e dt inlet port 54 remmins essentially

const gnk, artdh@ects KUsichdihbf ehentthalpressuey diffegentil weebthe inlet
i ncreases and the sealing nenber 64 will displace into

ipbet Samd opteti paro A6 as sinallei than 3predatermiredoibesshpld, ithe valve S0
appreci ated that the shoul ders 74 of the sealin .
sesnaiap sealed singeathie oW K0BTe arting & enPHSNEHDraE X ofgspring 6.
nber in the open it S o
TRl e PREP PR bS5 e bsRER RSP s o piping o
'ﬂﬁé %%ﬁ%rbﬁtdiﬁeeé‘f {HeeerH aEREQ! a9 didduSsedShereindBove)ariinthere the
the bore /70 in fact determ nes the pulsating timng, )
aslei presaire mrrinlespora Sdaemalnsexssdnsiakly rcanstant, thépresyareetifferential
Further attention is now directed to Figs. 4A a{;g 4B .
ionemtiecyalve Hfllinercawsiand the spHingcngabey 6d;vill displage dpte its open
val ve disc ssg her ei nabove in connection with Figs.
PRSIUGAAS FB EhdMccordingly, reference is nmade only to

e R R i RGBT B e
GANd BERORUINNStaining the sealing member in the open position under a pressure
differential. Tt is further appreciated that the tolerance between the diameter of the
shoulder 74 and the bore 70 in fact determines the pulsating timing, as it determines
a so-called leak rate of the system.

Further attention is now directed to Figs. 4A and 4B in which a valve 80 is
principally similar to the valve discussed hereinabove in connection with Figs. 3A
and 3B and accordingly, reference is made only to the differing element which is
the shape of the shoulder 84 of the sealing member 86 and the corresponding
change in shape of the expanded portion 88 of the cylindric bore 90 of the housing.

The purpose of this particular design is to give rise to a narrow flow path 91 when

the valve is in its open position as in Fig. 4, to thereby give rise to an increased flow



change in shape of the expanded portion 88 of the
cylindric bore 90 of the housing. The purpose of this
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path 91 when 30 the valve is in its open position as

in Fig. 4, to thereby give ri to an increased flow

WD 2004/ 025229 PCT/ | L2003/ 000727 -10 velocity and at

the bore 90, generating a force acting in the

deloeity iagd a0fth@bomd®Xenefitigg Afreoacty in thet tieection of arrow 92
direction to assist in displacin the seal i ng, menber

goigi hAd namelyoivethe slirsrtion ASSh it isplacing the se ingmember 86 into

PR RS0 8P U, 56 T bORLAIREE g 0. s
F}Bﬁﬁéﬂ.rﬁgdlgey éxjrr'_]broz#s%e@frnﬂow %ldéyr@aﬁ‘ﬁi léxbestﬁ‘t‘?@f;)ressure down

Figs. 4A and 4B renders the

§ReARANLS Hosegsimodietiead los3pr e significant and avoi ds
undefi ned positions and scattering of the valve at

near The designl obFigsmiposid #Brrendengsthe alven80 spen/closed position

| | ust till th d t
!f,ré-‘ﬁggtgrns Gorf a0 YA GRCOONRD 14 pat RETg L efippalve at near
g(ﬁn g&ruggb%gﬁ{o@ll |y designated 100 wherein the

I's"inparted by magnetic neans, rather

than by, S%xohﬁ@gBSiPlﬁl‘stBﬂe asgilll hothidpeensRMimeHs of a pressure sensitive
enbodi n%s As can be seen in Figs. 5A and 5B, the

valvei mglocomancs edtiathel prlesdnt isegytont gaedalhodesgnated Il()ﬁrwhereln

inlet port 106, and an outlet segment 108 f{)tted V\é

she sealing force is waparted y magneticaneans; rathar thapyby aicgiled spring as in
utlet. bein fdltted with a suitable threading for

gt@ﬁ)?flel VIS £BOQUINEY- segnent (not shown). OQutlet segment

108 | f h t sBEGAE Mouk 1@ et
t aperi ng%gg% ?gﬁ’gﬁ?‘%dgﬁ {ﬁ%ﬁaS%i gppero 9%@ 6> AR inle

seahéntd 0aefohaed #2th dieinhg part 1060 med amoaﬁétesegmtﬁﬂl@ﬂ)ﬁttaﬂwnh an
with a resilient |ayer 124, has a dianeter | arger
ohtetaporh a10,dwthrsaid iplst end aaidfoutlgtbeiag dittedgvithm sult@lale Threading

nd simlarly, the di ag{e E of, the sealing nenber 120
Qr GOAp Qgt‘i’ﬂé’ﬂpqq’?@nﬁgb OWR)-st opper menber 116. The

A TN e e Y
P i), g st e 3 v
miggnetie sphare 122 dbsted getes refsilfent tayer 12‘})&1‘&5 agliarpgter iarger than the
Fr)ltgur‘rto{zvornno%tl ?Jo}t?onalolf ?}\{g {z{p%gngl“?zm tllfcrl oau %hs&nl}learl\}ll,a ltﬁ/eedﬁagneter of the
sealing member 120 is larger than the gaps 130 of stopper member 116. The
arrangement is such that the sealing member 120 is displaceable within the housing
between a closed position (Fig. 5A) wherein it sealingly engages the tapering wall
portion 114, and an open position (Fig. 5A) wherein it disengages from the tapering
portion 114 to allow free flow through the valve 100.

The biasing force is imparted on the sealing member 120 by means of the
magnetic inlet member 104 acting on the magnetic sphere 122 of sealing
member 120 into sealing engagement with the narrow most portion of the tapering

wall portion 114.



The biasing force is inparted on the sealing nenber
120 by neans of the nmgnetic inlet nenber 104 acting
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seal i ng engagenent with the narrow nost portion of the
tapering wall portion 114. V\ﬁ) 2004/ 025229

PCT/ | L2003/ 000727 -11 The val¥e in accordance with

t he enmbodi nent of Figs. 5A and 5B operates in a

si m | Thevaiveein &sortiaace sdthdthe renconiieent of\Figst hAtdnd 5B operates
valves of Figs. 3 and 4 and the reader's attentjon is

ifi a simpider mprnastas dissussediinsonneriionrwidh t valxes ohligs. 3 and 4 and

ccor dapc .th.the present invention, is 5 that it
Wz eré@i@%%ﬂé*‘ﬂ??&%&ﬁ@ev ve preventing flow froma
downsty ﬁﬁ’?efj b{l\?aqﬁdﬁ%rbf thé vBvelih gﬂ&&ﬁ%&%ﬁh‘ PR drekéhtdhvention, is
upstreamdirectiomr (1.e. towards the supplier). This

fipdttNeevdssal e aPpabhé owayanlvarpertatigeflewdromn domnstranndirection
with a water supply system and serves to prevent flow .
Gife. doom ghe sansuneaite antupstieas direstion be. evards theswpplier). This
flood or burst.in supply pipes, where.there is risk
Tty S A PRI ARG e NGCCUPETinR S 7 MGFTgiPPIY system
bl it .
RGN R SRR PR A8 UK, LRSRRUAE by cse ot
ABVdte Bt i supplfipipdss Wierélshératiodisk € hfiBhhE dirt aplbering the
representing various sSituations of nmeasured flow
systammud dlowitg westraamaandi plossiblywcontemsnatingi vlateaGesenyoirs and
volunetric units, e.g. nB. The line marked I
hamniagequpnent of the Walsr supRlight i on where actual water

et or TEGHOR RSPy 57, Wit TR 4 SR Elph reprosenting
Z?HH@:’I | Gfhaitbhd é{SHﬁ‘éz{sMrégOtﬂong%ﬁsu%tﬁﬁl IMICt hersigSiagtual flow

comon flow meters, e.g. domestic water neters
ebssumptidie A€h Vinarolumpield eiits, ©.gora8i Thd, litehmatletdt Brepresents the
aining inertial forces subject to velocity  of water
fdeahsitgatiomewhensras tigh Watgr ceongumgion l%wﬁnmli/yekdentlcal to measured
termnation of liquid fl.ow.20 through t.he.flow neter
PYREST] FRRSHITEIOR; 1 4 e (G FRUEY o P viiglip, Wil bsually not
%&dreowing‘gg %g%i@ﬁ{)ﬁcdxﬁﬁ{oh' fRhw G Se o Elorhéstg; waler meters etc.,

appreci a s situation is not-desire
RaietdbsUdraimpdIRE & pronided) thedatedr dairing thdrtigivoices 8fibject to velocity

i mportance or where it Iis desired to correctly charge
Hbwatert flawingatheretronghinpreandingty even adier demuoaompf lignid flow
'tvh[r:oflglg t}?e tﬂ%ex} Fn?ilelter,]c {h%V\{mrrEetll%; V&E} lt te}cl(ii ttz) ec%n\tl}limtleh rgvolving for a while,
owing to said inertial forces. It is appreciated that this situation is not desired in
particular where monitoring of liquid flow is of importance or where it is desired to
correctly charge for actual water consumption.

The measured consumption MC for a typical flow meter not fitted with a
device in accordance with the present invention is represented by line II and it is
thus appreciated that there is a significant portion of unmeasured liquid which
cannot be measured and respectively charged.

Upon installation of a valve in accordance with some embodiments, the flow
meter will yield an ‘over efficient’ performance illustrated in Fig. 6 by the line

marked III, i.e. measuring quantities of water which in fact were not consumed.



25 device in accordance with the present invention is
represented by line Il and it is thus appreciated
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liquid which cannot be nmeasured and respectively
charged. Upon installation of val ve in accordance
vvith sone enbodi nents, the fTow neter wll yield an
over efficient' performance illustrated in Fig. 6 by
This plienemedR takRs lpdateloving ito eanyersumemgs @i @iusirg asd ofening the
water which in fact were not consunmed. WO 2004/ 025229
Pave] inzobdguerrsforces Thi s phenonena t akes pl ace

val veASPRGERY o Herepl togrBAS L iy NG O chlfensate for
iR 67! ErrfcfercD IAAUGEI el £ niRLR LohdufARRE A G0 actual

over ef I'ciency and w reach a asur ed
eomsiRionCds iNedfatédfcrekumiple by lind apdd 100 as
illustrated for exanple by line marked IV. It is )
appr etii atappreciated that fgogdodonders sl ther perfranange mdrthe valve in

esccukine i e BHTCRRRY P iy SPUBTL BRE ied 1, s a

FR B APl cP B BREG Ry IR PRaddPARlinG WRRABIG! Tl

to Fi it fu!rdﬁef 9atte$1t1bh' H@\ﬁvr direted tol Mgholi fiegat isormuz;irated a
the valve in accordance with the present invention,

gedifiedtion ofieke gkiedn HeOoxlanpe iwsitnghe presesit ngvmﬁmn agenerally
i nl et port 154 screw coupled to an upstr
§éﬁgﬂ2ﬁﬁd 168, comprising advqusingpbtd, ansigle gty 18415 ﬁ’feé?ﬂ cppplgd to an

PR ROerehiOT nas ot o bRt 158 it HGIRAT) aRfnstream

g}ﬁ)ers% @o¢sy bet ween an annul ar shoul der portion 162 of

ousi ng and a di aphragm support disk 164 retained

by a Féteinitithe ilett anti6sy, thetheusing thére 1sipﬁp/hdexgandmﬂﬂrag1’6@eal 160
is deformable only in a downstream direction,

besaingg dne@menm @mmJeLmt shouldes pogiaeih 462 06 thehesing gn@@ dlaphragm

YRR 157 Soiped by G TeterRnat 1 0. heiBh ST SRRk 281 160 s
'dgﬁnfngﬁﬁizsonl fﬁe}iedowﬁsjtﬁgmc Afrk&ich, Sds2081 tl{é g}%;ﬁ'eﬁ'[r A8 nafter, in

I'Sengages f l'unger "and w urn

cbindt@oABYitiPPRi 8¢.on at r est A pressure responsive
sealing assenbly is received within the housing 152,
Diaphragm seal 160 tends to follow displacement of the plunger 170 owing

-—1

to pressure differential about its faces. However, at a certain stage the diaphragm
seal disengages from the plunger and will return to its normal position at rest.

A pressure responsive sealing assembly is received within the housing 152,
comprising an axially displaceable plunger 170 and a stationary cup member 172.

Formed between the plunger 170 and the cup member 172 there is a
dampening assembly received within a confined space 174, which in the present
example holds a coiled spring 176 received within the cylindrical sleeve 178 of the
cup member 172, said spring biasing at one end against the cup member 172 and at
an opposed end thereof against the plunger 170. A sealing sleeve 180, made of a

resilient material, is applied over the cylindrical extension 184 of the plunger 170



conprising an axially displaceable plunger 170 and a
stationary cup nenber 172. Fornmed between the pl unger

wQaZ@4aesi29 he cup nenber 172 there is a 25 danpeai/ngo03/000727
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assenbly received within a confined space 174, which

in the present exanple holds a coiled spring 176

received wwthin the cyli ndritht —sl eeve 178 of the cup
menber 172, said spring biasing at one end agai nst the

GhkD 1 TR HTahe LB ae@bat 172ntoohpebedestridt tigardefidwaipso tit confined
the plunger 170. A sealing sleeve 180, nmade of a

seselli7ént material, is applied over the cylindrical

extensjon, 184 of the pluynger ,17 04/0252 .

PCT/ | LbosFumeEntial AR £48° dPOIANE dHBRTY i sharp-edged
to the y. I riGt: Liauid.f i fione .
SAbE RO R SRt i ity o AU FREE ARTE the, housing,
bhfiRlowsge clehhthg St Shempsesleedlgmeautinotts dirs patieles, as the
bearing agai nst the cylindrical surface 194 of the
pbhmgent70 asialtp disptacesislithicthedousiggi t from scal e, al gae

and other dirt particles, as_ the l unger, 170 axi all.
di spl Acearding nion & m@rtﬁ‘d@@q ﬁg@bogg’egftdi #y 1[15st1;aatecil in 1&. 7, the

rtic r adi_ment S i t ' ' h :
Bﬁ{?ﬁﬁ%w(ﬁf@ﬁa FHe Q%g%me ?ﬁ%%oﬁ%}é&ggﬂﬁi‘g’f gﬁg}r)ésargi;fermg an
§H@a‘fﬁ%€°fﬂ PaitliAIAin BRVESHhFIRRIY HpRAPdsritAbf IRig! BE, upon water
conp el'y open position of Fi'g. 8F, upon water to )
comsimiiono nicsmsngtune afurtiierntober iorie, notedi thatothed ditsamferential
the circunferential peripheral_edge 198 of the cup .
eriplsrall gdea £9% 0 the cop membey 1R sachanyiessthagas tqicepily engage

th L 90 .0f t | 170.

BT RecosE R s e Biee F08t Bk ifledriToPs A e o

il ' t. . i L -

errbog ! bl Shdi @0 G UittEred 0 FAEE RICRNEE iffhstutinfhow the valve

15 RbordagEe With ithei embddinieat roACFigd Pamtuallgn operatast dn Fig. 8A,
fromthe cup nenber 172 and sealingly bearing agai nst
phmgedi pOriagm ise attrasal pokitionpameteofyoms thengup gnembered 72 and

aPlngDy RARGRE GRSt FiF QiapOrecs) oeal [h, To P Bs fReso-called
the inl et i ' . | .
AT B, 5 R oS 1o
dichdtfore Wdt&{})rés%u?&&ﬁhé ifletysorEL 54 idt shu‘bsﬂaﬂﬁ@lllype?&hl to the pressure at
0) .

pressure equals the outlet pressure (Pi =

hieyveuges patt 136 iRosile presiurt uhiffemnddl AP &qunls 8Bparnbly, the inlet
val ve 158 is still at the

pressure equals the outlet pressure (Pi= Po).

However, at the position illustrated in Fig. 8B, the valve 150 is still at the
so-called closed position with no significant water consumption downstream of the
valve, however, with some water leak occurring, at a flow rate which is below the
measurable threshold of the water metering device (not shown). This results in
pressure decrease at the outlet side of the valve 150, building up a pressure
differential AP>0 over the valve, where Pi is greater than Po. However, the pressure
differential is still not significant and will not displace the valve into the open
position. For the sake of clarity, high pressure zone is indicated in Figs. 8A-8F by
dense dotting whereas low pressure zone at the valve is indicated by non-densed

dotting.It is apparent that in the situation of Fig. 8B the valve remains in the closed



so-cal l ed closed position wth no significant water
consunption downstream of the valve, however, with
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15

20

25

30

bel ow the neasurable threshold of the water netering
devi ce (not shown). This resulis in 25 pressure

decrease at the outlet side of*the val ve 150, building
up a pressure differential AP-0 over the valve, where

Fhd isealed qaisitiont hdwerdie theaiephedgmtdeal 7@ sealisgly bears against the
differential is still not significant and will not
diappragoesedhd60al ve into the open position. For the

2. npbi s S B R AR e ARG plver vt no
él%ﬁff}l(ﬁht %Bﬁsﬁfﬁéﬂgﬁlg' tﬁe'ﬂ}tgénsgt?é Iﬁﬁfe%}ﬁnﬁ‘eﬁ NowENAe Qie%g:e 150 increases,

ng. It i1s par ent e situation of Fig.

8&hish tH@?l’tﬁlgéﬁ MION® élishitlyecatasan A\QoROHéNR HRBtion, however
PCT/1L2003/ 000727 -14 and seal ed position wherein the

(1 bpredalgyndsfeamatizn of ¢l dinphrpghesaab 169 aihich follasws the plunger 170
RAARBEE 5 e @ sava0sedl T AR APt PIE 85 no water flow
e bEh e IR el e RBECHOR e M dhtEhe dovice (not

AR dokd Gt s¥nRXhARGow hnd APNNRIL! BdlBatt TRG 1a9Nthe measuring
however followed by deformation of the di aphragm seal

glethenh (. doinimeliertremapisstigler 170 and ensures that

the valve is closed., It is apparent that as |on S .no
wat er AB|the/pressegreongavesdeiropat the @%t}% HPft kwgﬁ@ﬂ@s through

Q08 T A i, RSt i 15
Iéétélﬁrtrﬁaﬁ‘ilgglg pressBreSinerBH af fheSoutRE pofPEYd, @il fuAAB! ASulting in

pressure continues to drop at the outl et

gizplacdment v@he didpheddn kel d6Qho its mormblepasitiaeadiatiigesD.

the plunger 170 and the surface 194 of the housing

152, In eauder i tog facilitate Jpakageebeivrasni the sgrapent edgee 190 of the

out | et rt 156, and ther resulting in

B %F_ak@ﬂéﬂ@_tg? Spﬁ%cedﬁiﬁk gPh D% hggg gropves Aef g formed at
| a | : I .

PR AR, el 0 B0 0 s e in e

&{Qrgdachdriién PF{agP. 194, one or nore narrow grooves

198 are forned at contact zone of the scraper edge _
190 whisenighgersemtf afcthe kaphragmidebli$60 fitosal the ptumger 170 (Fig. 8D)

enl arged, portion of Fig._ 8D. Disen ement. of the
gasupin i Jitheradisplopemerdnek ﬁ\@ E‘PH&‘%}e?%?W%rﬁﬁ dfie gpp member 172,

whereby water flow is increased, further resulting in pressure equilibrium about the
sealing assembly 168. Such an increase in water flow is above the minimal readable
threshold of the metering device (not shown) and thus the water now flowing
through the device at such a pulsating opening of the valve, is measurable by the
flow meter.

The restricted flow at the position of Fig. 8D ensures that the impeller of the
flow metering device does not spin at high speed and thus does not gain high
inertial forces and accordingly, when a flow pulse through the valve device 150
ceases, the impeller of the flow meter will immediately halt thus not incurring

excessive metering.
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towards the cup nenber 172, whereby water flowis
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about the sealing assenbly 168. Such an increase in

water flow is above the m ni \?\El readabl e threshold of

the nmetering device (not showny "and thus the water now
flow ng through the device at such a pul sating

openi g thdk pobieioratheesealisg sRasel rlﬁblf801mat¢d‘lﬁow2ﬁllfﬂgomf water into
meter. The restricted flow at the position of Fig.

thres aonfinedhspace hle74|, mlm dempeningfslowing dhe rﬁé@semg ﬁ@ag@eQﬁ &@ valve,

ﬂ?egbyn%@?mﬁt Ee eei‘a@&%a%ﬁﬁdoes i ?/f%wld the actual

ﬁﬁﬁ”ﬂ%@h the val ve device 150 ceases, the
the flow nmeter will imedi ately halt thus

not | I §Y hoR@ver @ppreeRised \tRatnEHee position WP FOHABB2H228t a water
PCT/1L2003/ 000727 " -15 In this position, the sealing

sbeswmEng @Osﬁmnublult tathersa position il wlhn@l tbﬁ pnang dommseampg refilled
;{)gfgi;gglgras 1Q7f£elwatte{h E}Vga enl r}%g edQr {hﬁ: t helvﬁngns hasgdrlpped

en d the actual
Er \Aﬁﬁ‘&ﬁlgﬁ ﬁg%ﬁgnﬁ?e 81‘?@: ééﬂ\/\g%&?agp&cggl ated that the
posi t ipgith Alrtifer Jefeftlack $o FYY. &F, ’ﬂﬁ:t@lve COPEUMuSEatB@ $h hicdfpletely
but rather a position in which the piping downstream
bpemieaf pbieidn wherimweser &blcenjpurhak byf awedrsomer odwwmshream (not
conpensate for the water which has dripped _fromt

phwﬁlgreénmngrlarﬁmetmdwm@me@ @b g PHEgEE 20 H%Pterlilgagement of

i $A085 47 ERHERE %o houtin oy N5 UFK Sub 3B 172, to give rise
Pf‘ gg I}}M@ta@lrod ﬁafnﬁf‘sﬂéﬂ@ dfa@%teﬁu%@ﬁ%ﬁﬁbw@ﬁ%%%ﬁﬁf@am direction

ting 1n conpl di spl acenent of the

atmggeﬂova?aﬁelargtp@rdagag@nent of the edges 170 with the
correspondi ng edge 198 of the cup menber 172, to give

rise The aaditigggof pkdanapanduty asseimbly Hagpdhe sealing slgeved80 or any

ks S ol o
ggﬁ%?dﬁ’ in me%sulleﬁ ﬂgn %@ef{%}ré‘l%qfl ?mﬁ F%t tGe{‘whllst in the

nping nmeans, e.d. scous T
ab$chae OMBHEIa g %sbﬁibq?}e th€hfeasured |cbnﬁlﬁﬁ ién isnear to line III

nmeasur ed consunption MC near to line IVin Fig. 6
whFigh. i n the

At the absence of sealing sleeve 180, one would possibly sense a short delay
in water supply upon consumption downstream, e.g. upon opening a tap, etc.,
owing to water first entering the confined space 174 and only then flowing through
the outlet 156 downstream. However, applying the elastic sealing sleeve 180
ensures that upon rapid build up of differential pressure over the device (as a result
of water consumption downstream), above a predetermined threshold, the sealing
sleeve 180 will deform to disengage from the cylindrical portion 178 of the cup
member 172, thus facilitating rapid draining of the confined space 174, whereby a
consumer downstream does not feel a pressure drop.

It is appreciated that the above embodiments are merely example of valves

suitable for use with a metering system and method as disclosed above and many



absence of such a danpi ng assenbly, the neasured
consunption is near to line Ill in Fig 6. 20 At the
wa@bmenzr2of sealing sleeve 180, one woul d possP®I/1L2003/000727
sense a short delay in water supply upon consunption
downstream e.g. upon opening & tap, etc., owng to
water first entering the cont 1%ad space 174 and only
then flowi ng through the outlet 156 downstream
bitheesech vaivdsyinag bdelesigaed,i all ssfawhivh Sdleevichin8the scope of the
ensures that upon rapid build up of differentia
prvestione over the device (as a result 25 of water
consunption downstrean), above a predeterm ned
threshold, the sealing sleeve 180 will deformto
di sengage fromthe cylindrical portion 178 of the cup
menber 172, thus facilitating rapid draining of the
confined space 174, whereby a consuner downstream
does not feel a pressure drop. It is appreciated that
t he above enbodi nents are nerely exanple of valves 30
suitable for use with a netering systemand nethod as
di scl osed above and nany WD 2004/ 025229
PCT/ 1 L2003/ 000727 -16 ot her such val ves nmay be
designed, all of which fall within the scope of the
i nvention. W) 2004/ 025229 PCT/IL2003/ 000727 -17-
CLAIMS: 1. Afluid netering systemconprising a fluid
supply line and a fluid nmeter for nmeasuring fluid
flow therethrough, said neter having a m ni mum
nmeasuring flow threshold; the system further
conprising a valve having an inlet port and an 5
outlet port; said valve shiftable between an open
position at flow rates above its m ni num neasurabl e
flow threshold, and a pressure pul sating position
depending on pressure differential over its ports,
said pressure pulsating position altering between a
cl osed position essentially prohibiting fluid fl ow
therethrough at flow rates bel ow the m ni num
nmeasuring flow threshold, and an open position
admtting io fluid flowinto the supply line at a
measur abl e flow rate above the m ni num neasuring flow
t hreshol d.



2. The fluid nmetering systemaccording to Caim1,
.Wherein the valve is a normally cl osed pressure

wa@ooned2bed val ve. 3. The fluid nmetering systepCT/IL2003/000727
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according to Caim1l1, wherein the valve is fitted 15
adj acent before or after the Quid nmeter. 4. The fluid
nmetering systemaccording to €aim1, wherein the
valve is integrated with the fluid nmeter. 5. The
fluid flow netering systemaccording to Claima1l,

%@igg.porti ons of the supply line and devices
thereon, downstream of said pressure controlled

0 val ye ct . id t Qr- ' .

o KenufCheal SRR A6 Gpplad LT tid meter
ﬁ%%@é‘é’u‘rﬁgaﬂuih' ﬂb‘wdthéféﬁﬁbﬁ%lﬂesla\l@ hfeter’ havii® 4 hilhihum measuring
metering Systemaccording To Caimé6, wherein the
fysi taresheldy thensystemnplatthemt@npssipglayvalee Weving @birdet port and an
fluid nmetering systemconprising a neter, for peasurin )
evtlgtcpart; aichvalverdnitahle RetweanniihoRea PApiting at fipy rates above its
threshol d; the swystem further .conprisin . s .
e BRHE rashebue YRR ristald G iRt s afishihe Hsiion depending

' i it f { aid? 153t BBt Iteri
AR ABHR o AR, St PRSIt alrin
Betdseant chistd posieioh rdsednitially fprohibitidgoftuad flomovherethemigh at flow
bel ow the measuring threshold. WO 2004/ 025229 . .
RO balewoB¢ oooinamm meaguidng Ao threshalst end g opgs pesition admitting

FBL Gomh o e R, PRetct HRGIGRRDIS JIGH HaceRORs, iy minimum
0| ' fl threshol d; th t furth
%}gﬁ%% ﬂg‘%ztl"]#e:sﬂ&d- ow resho e system further

OW responsive valve inparting the

systenriy f1hi®nlet@WgPSstcedn Rcb@dingdta Qhaths af Wigrein the valve is a
character so as to substantially 5 prohibit flow at a
fibmalhyatlesdabpressurd eontialledvalveeasur i ng t hreshol d, and
resunme_ flow of aonly neasurabl e @)gé titjieg of, f

S

A ui d1 . d
30. Thihe flwidaneteriag Syyem ascRnding Ko Wimg , phersi;ths yalve is fitte
wherein the flagw . r nsive valve is shiftable
B@?ﬁ@éﬁ?e %egﬁéﬁ%@g&ﬁﬁiﬂle enever pressure
qi ffer?{]i[ IfRfid PY&REri s?ré'ﬂeﬁt aM@ingn&.‘) amhifulll f¥hdpdiht the valve is
t her eof exceeds a nfmum i o preSsure threshold, to
ihegrated idhvitie flhidimettt. ow at a flow rate above the
m ni mum
5. The fluid flow metering system according to Claim 1, wherein portions of
the supply line and devices fitted thereon, downstream of said pressure controlled

valve, act as a fluid accumulator.

6. The fluid metering system according to Claim 1, wherein the system is a
liquid supply network.
7. The fluid metering system according to Claim 6, wherein the system is a

municipal water supply network.

8. A fluid metering system comprising a meter for measuring fluid flow and
having a minimum measuring flow threshold; the system further comprising a flow
responsive valve having an open position admitting fluid flow only at a flow rate
above the minimum measuring flow threshold, and a closed position substantially

restricting fluid flow at flow rates below the measuring threshold.



measuring flow threshold, and a cl osed position
substantially prohibiting fluid flow therethrough.

wa 04Dk229vet hod according to claim1l, wherein ptEIMAII®OT27
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is a one way valve, preventing flowin an upstream
direction. 15 12. A nethod for_nmetering fluid flow

through a fluid supply line cofprising a flow neter

havi ng a m ni nrum nmeasur abl e threshold and a fl ow

pespongi fudid vakteding isypant cogpeisingoavfingd sepply line and a meter for
therethrough with a pulsating character so as to

sepsurng flaid floweberetlyough.owidimeier haing arsinapgwmeagiring flow

asurl n reshol d esune f. ow
PResidite s furBe SRprising 4 35 SeoppmevRetdtts tpgliting the
sttgﬁl' Ve filtﬂdﬂ?r %ﬁ@fn% Q%)Jl?dtﬁgabﬁﬁr&&er WhesEtd substantlally
er age Tl ui roug e systemrenui ns constant
Qy&ﬁbit TRy at\h €losy ﬂaté beloveviey mdsinfunyintedshidung thvestuglt, adderesume
supplg@ll ne remai ns constant over time now rate
flowco lymsun@bbrqmtlbys ofduidyst em accor di ng to the

resent entl on are not acknow e bl e.
E@t hod hf‘o lﬂét BeteRRer FYSteMy PERAT ‘é‘&o?(g @1%90‘%1?‘?’?@{‘2 e flow

HASHRL O D! SRR TSt g Db, el pross

UAerBREAT dNG Ak lihrét fﬂo@Waﬁ& cal Guhlet tportCliriréolexceslisrLinlinimum
portions of the supply line and devices fitted

preseerthraiholds to ety admitdlyiddisurae a ﬁt@mrml dbaye the minimum

val ve, act as a fluid ac umyl at or . 025

FRsppwiinD BemGbesEbold, anda thsed posioa S\&Qg RHAl s oRibiring Gpid flow
rt conrﬁﬁct able to an upstream side of a fluid

@1?;5 and an outlet port connectable to an
V‘“St’ﬂ?@me%ﬁcgfa&fo dlﬂ tb |cfifh ISHIBQ}eYn ltlﬁe”@alvé‘ 1§ ‘anér{eo{vay valve,
arrber exte en the inlet port and

pt@v{eﬁtmg)ﬂbw mamdlpatramlduregumenber di sposed wi t h| n said
control chanber; said sealing menber 5 having an inlet

d3al i ndy neethod fer meteting fhid dlow Agough a dked sypply e cemprising a

%g&egq%' 5?2{‘%#%92&%@3%{5%% SOk G & RPe sfBppdive valve
ﬁlgh_%ﬂf P Ykt Cth@r'éﬁﬁBugH‘h\%{tﬁ' R biiRa lcgﬁgacter so as to

S between an-open posftion
§hmﬁﬁlaﬂ9%§th@ﬂ flegpandtloy aife Belohetdrunhéenitiubd efeasidigd threshold,
over the sealing nmenber.
and resume flow of only measurable quantities of fluid.

13. The method for metering fluid flow according to Claim 12, wherein
average fluid flow through the system remains constant over time, wherein the
average fluid flow through the supply line remains constant over time flow rate
fluctuations imparted by the system according to the present invention are not
acknowledgeable.

14. The method for metering fluid flow according to Claim 12, wherein the
flow responsive valve is fitted adjacent to or integrally with the flow meter.

15. The method for metering fluid flow according to Claim 12, wherein
portions of the supply line and devices fitted thereon, downstream of said pressure

controlled valve, act as a fluid accumulator.



io 17. The valve according to Caim 16, being a
normal |y closed fl ow responsive valve and wherein the
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the inlet port. 18. The valve according to Caim1l7,
wherein the sealing nenber is_spring biased into
seal i ng engagenent of the iﬁTé?”port. 15 19. The val ve
according to Caim17, wherein the sealing nenber is

egnetA ealvieyconipaisig amimdetseat comeenbkgenanupsifeatthside of a fluid
inlet port. 20. The valve according to Claim19 :
sipnleilme; medsamontgt pewironneeablei i9ean dovnsireamagideqfcthe fluid

P o v B BTG ol B b o o
B A o GBERLi SHRAGRIRI Lokl Plaling member

Whehgian inhe segild e faeetring & sediioedhrfacke tatemandaidonaot portion
material. 22. The valve according to Claim16, for _
hayiagtd nonteolf surfagesaupgsl nd artdead aperture pleferatining 4 ngingmal flow

e e
t he. | ' i ) .
AL B L B A5 AR g i

30&0thek&fideGnémBer, Pr esent invention are not
acknow edgeabl e. 23. The val ve according to O ai m 16,

Wier ei The valve aaddrdmgstorGlaine 165 being @ ncgmally elosed£tow nesponsive
control surface area, WO 2004/ 025229 .PCT/ 11,2003/ 000727
valyeoand wherejmthe sealingr @rzﬁ@»ef é @aaﬁci]nif@, smhageqqgagﬂ@ent of the

bl eted perture is an interstice between a housing of
i %ei ce and the control portion. 25. The valve

a8cor diOvAQe AcRbilidd to \WIShEIN, ¥hkhaW theSklify hRMbes is spring
ornmed at the open position, so as to increase flow

sipeedind sealihpuengapaasntsifdhe oflettpoet. seal ing 5 nenber,
to thereby give rise to a force in a direction opposed .
8. a sHa mZva acgerdingtion§laim t he wdgreingtheesseling agember is

pegaeteally gtetipla aline Epfasthren AL RGOS Aot the

48! Ve TiidGarhe %Scc;rﬁirfgotro'@ﬂidﬁvi lb%ﬁé}em%%éﬁlﬁfg althger ®omprises a
ferromagnetic member and a housing of the device is fitted with a fixed magnetic
biasing member, to thereby bias the sealing member into sealing engagement of the
inlet port.

21. The valve according to Claim 20, wherein the sealing member is coated
with a resilient material.

22.  The valve according to Claim 16, for imparting a fluid supply line with a
pulsating fluid flow pattern, extending between a sealed position and an open
position, and wherein the average fluid flow through the supply line remains
constant over time flow rate fluctuations imparted by the system according to the
present invention are not acknowledgeable.

23.  The valve according to Claim 16, wherein the sealing surface area is

smaller than the control surface area.



sealing nmenber is formed with a tapering portion
corresponding with the i o expansion, thereby giving

wo caae/e22head | oss when the sealing nmenber di sSpCHOE903/000727
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into an open position, so as to increase opening
force of valve. 27. The val ve (?ccordi ng to claim 16
bei ng a one way val ve, preve‘n% ng flowin an upstream
direction. 28. A flow responsive valve for a flow
p#t er iTHg wited scooedinpitd Slaim B, Wherein ths bleet epettareiis gn anterstice
m ni mum measuring flow threshol d; said val ve being
bétinfeenlal tmusmgtcwﬁég@w deyice pechths $ONEPLPOTEIONS | ow r at es

ove f.he m ni mum neasugrjn 0 threshol d,  .and a.
3ok VS AT TR0 Clt o hibiios sivopresedfoatts formed at
H{eféq%@l&s&t n, WG to e o %@é tRf §SwHEtEeaRt 5RIRIIFABe sealing
posittion altéring petGieen 2 clbsed position
fepit @) therdyobiveiriseng 4 Fatcel if laodirédinedpposad o at sealing force
flow rates below the m ni mum 20 neasuring fl ow
a¢tirgsorothe, seaking enygen position admitting fluid flow

into the supply |Iline at a peasurable flow rate above. ..
R m THertAY raBeRIRInEGLor 18 efly BURGIR hepgirtaceirgg,s 4 cylindrical
esponsi ve val ve of | ef. 0 IS
GERPGL T Fol RES el ¢ BB R SRR Stand the
Emﬁgh%&hbéaliﬁ ke Rehng sfiefihgbbertidietconepp@miigpenith the
position at flow rates above the m ni mum measuring_ ]
Eksasain, therelshgivihg dswitoshqad dessuwhkerp tHesseling npasberi dasplaces into
dependi ng on pressure differentjal over an inlet port
an @peih pasitipat sopsite pgreassopgaingdoreepfyalitessur e

P THE O ST
%ﬁggstﬁg@ggﬁep@érgw t he m ni mum neasuring flow
reshol d,

and an open position admtting fluid flow

DB 0 tAefiGMRRbporsiveevate dommeafiow ahberihp systeat eontpoismg a fluid
the m ni mum WO 2004/ 025229 PCT/1L2003/ Q00727 -21 | .
measruhavigg f4 eminithuess measiiringa flew shrgghaldy saidr valve being shiftable

conpri sing a suspensi on_ mechani s for delaying fluid
PEBYVEEDN AR LRt RESILan @ oW, FRICS, JORVS he MYy medSuring flow
ul sati n .1ian. . i ; .
DS BTS00 A ol BEKSPERRE G QU B over
s EBSIHY, Esdi@ SPRBSUIrY e%llii%irﬂ'rgn gosifisg ndlterinpoptwednn@ alvsed position
able p

axially 5 di'spl ace unger and a stationary cu
eBseadallyiprbhibittenfiiig flawsthetetyrougk cdiflesd rates r@%@b’ﬂgé Aninimum
fngﬁaggrqgg gl@%t;hglgshgisis gk&%ﬁgg&fl p&;%g&g Sﬁ%ﬁggffh% %ﬁ'@v fito the supply
Tine %[(rg lnYeaisﬁrali)?eCﬁci)\X/ergte above the minimum measuring flow threshold.

29. A flow responsive valve for a flow metering system comprising a fluid
meter having a minimum measuring flow threshold; said valve being shiftable
between an open position at flow rates above the minimum measuring flow
threshold, and a pressure pulsating position depending on pressure differential over
an inlet port and an outlet port of the valve; said pressure pulsating position altering
between a closed position essentially prohibiting fluid flow therethrough at flow

rates below the minimum measuring flow threshold, and an open position admitting

fluid flow into the supply line at a measurable flow rate above the minimum



within a confined space with a sealing sleeve applied
for restricting liquid flowinto the confined space.

wa 003825220 val ve according to claim30, wherei nPCh&.2003/000727
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pressure responsive sealing assenbly further

conpri ses a di aphragm seal reiﬁined wi thin the housing
and being defornmable only im«a~downstream direction.
33. A valve according to claim30, wherein a

fleasurie Flow thadshpR: isaltevalve ddgker edmprisinglawugpensien mechanism
pointed and is adapted to displace against a ) .
6url detaying Anidsfiow dbrough the galve et the wpen gtateot thepalsating position.
iérape it fromdirt. 34. A valve ﬁccor%ng to cl.aim hani
A EAIHE {BREPHPB i S1aM (e WICHrtnE nHSPRRSION. fgechanism
haye [ : | S 3 : % ;
TGRSR R, FRAOREN TSN SOy Somdidgl it wxly
disBlReABE dplﬁﬁgérn Qn(bﬁaﬁrstdﬁ'ﬁm&gr Qlif Wembagavitsta tdaenpin® assembly
menhber and at an opposed end agai nst 20 the plunger.

Bfeeivediherebetmeen ta dagpewasiahdispleementerfehephmngar.cl osed
ris.re

R e
S8 DB S ST Sl Y Y AU i o i
g}géﬁﬁn@agﬁwe Po. 25 37. A valve according to claim
2, erei h upon pressure differential built-up over

B8be vahwalvd hecopdlinggier claih r3H); twhateinntter pasuré akspnsive sealing
by deformation of the _diaphragmseal, to ther

. by . :
e$sewly farthesiopmprises a diaphragm sed selgingg wishia)the E{P%g,ng and being
rei n di sengagenent of .the.di aphragm seal fromthe
gg(eﬂqa@[;ler@mr?ggpwn§tmqmg}re%%| gcemgnt of the plunger
war d . : YA
3 pers VB Pt A0 SHIRESE EEH 1 cRERSHIR orlphéral edge
vathepluakerdispoimad bAd is edipted tadidplate agamstsalcplimdridal surface of

rate.” 39. A valve according to claim 32, wherein at an
theelmoysog toithereby sedape wdtams ditie  pl unger di spl aces into
Blon o vabyecishabs ot Bink B Pt gt SAeFa g eie bilinger and the
3SR 110 hAPMhRiar MGl Unbest he Ful 1y open

35. A valve according to claim 31, wherein the damping assembly is a biasing
spring bearing At one end against the cup member and at an opposed end against
the plunger.

36. A valve according to claim 32, wherein at a closed position thereof the
plunger is retracted from the cup member and sealingly bears against the diaphragm
seal, where liquid does not flow through the valve, and where the inlet pressure P;
is equal to the outlet pressure P,

37. A valve according to claim 32, wherein upon pressure differential built-up
over the valve, the plunger extracts downstream, followed by deformation of the
diaphragm seal, to thereby close the valve.

38. A valve according to claim 32, wherein disengagement of the diaphragm

seal from the plunger results in further displacement of the plunger towards the cup



val ve the plunger mates with the cup menber to forman
egg-li ke shape. 41. A fluid netering system conprising

wa@2dosrt2supply |ine and a neter for neasuri npCT/An20es/000727
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fl ow therethrough, said neter conprising a fluid flow
responsive io inpeller and having a m ni mum nmeasuri ng
flow threshol d; the system fudt mer conprising a flow
responsi ve valve inparting the systemwith a flow

RRIIRIENto tha¥dbydineraast Siquidfloshtiraedtethesvalas, dtoa pulsating regime
substantially prohibit flow at a flow rate below the
andahameanasbleiflgy tdte.eshol d, and resune flow of only
nmeasur abl e quantj.ties id valve furth

o | S valycceanisiis AL IR R SRR Piihg valve the
éﬁ_}ngg? :A'Wgﬂ%gé; Iﬂ{i? tgﬁgaé’e%éﬁ? With e PRRmbeRSiffatihBiquid flow at
considerable flow rate.

40. A valve according to claim 40, wherein at the fully open position of the
valve the plunger mates with the cup member to form an egg-like shape.

41. A fluid metering system comprising a fluid supply line and a meter for
measuring fluid flow therethrough, said meter comprising a fluid flow responsive
impeller and having a minimum measuring flow threshold; the system further
comprising a flow responsive valve imparting the system with a flow pattern
having a pulsating character so as to substantially prohibit flow at a flow rate below
the minimum measuring threshold, and resume flow of only measurable quantities
of fluid; said valve further comprising a suspension mechanism for delaying fluid

flow through the valve at the open state of the pulsating position.



