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1 WATER PRESSURE MANAGEMENT FIELD OF THE | NVENTI ON
The present invention relates to the regul ati on of
wat er pressure, particularly in a donestic setting,
I't is envisaged for use in Kegul ating shower 5 water
pressure in an environnment where many users are

connect ed to WATERNPRESSORESMANAC Egras in an
apartment conprex or 1o '

FIELENGRTTHE ISVENHOMCcY of water pressure can be
di fficult to achieve where re . than one user is
corfiSetRESPRt AMENHANe TERFS oloorthial euilion <@ avater; pressure,
parfiusem i doﬁ%sﬁ@fﬁmﬁﬁg{.oﬁgﬁgdﬁé&“g%@ helige wv&ggrhting shower

showers are connected ngl e source of wa
walgr pegastEe imapietuirpoment wdwre Jeany usersvareeronnestadteethef same

watb Bunlf AR L A pr@drE EaRBRE TG (e same
BACHGROUND'TCOTHESINVENTIONabl e to the first user
drops. ,This problemrecurs each tinme a subsequent

sh istgney, phwatespreagurg casy be iffigult tonachigye whgre more than

0 Nt I 0 e Ij .
oneClsh, 8"88fFhecte {ofa Sifgh” 3ok, & Hatdr nfbeBLES LS pighfom ie
comamualy\experiehced eveine Sevars shbivers drarcohsdmad td Resingle source

ef fect of chlan ez-ﬁlyi n upstream water pressure on shower

S

of watenpresspes; h@ Usshseisthe waleqpressyira @ thals shawer to be

| . t . : . . . t .
o ST Wi b QoS8 BRI 090 e samo

sourgss dhe rassure D@ilableeiontheyfinstUser domps. Tiis psablem mrurs each
. s. to hay frustum shaped nenber |ocated withjin a
time B b B Shotet o e o At Sarcitan e Rirolia gl f & shower
in tHeRREMTBABE fo ﬁrp?ﬁé.ddfrlé skYn Bh&&@1ér aWBWerd, 0m seal i ng

e

engagenment Wt ow path. The arrangenent was
sudhistthus dasirablego sirevida aovalve avithinueacmsbbwpe whitintieninishes

- ' he fl th
the Btot fichaRbl T 4PBSh SR blasdlfy b0 Spowghebiul pediind
dr diieedpplicant sbaghtofo hlidrekk AMsPBidbldm Gh ARSIE tntekiitdnal patent
rai ntai ni ng a _substantially constant rate of water
apphiezion mBEH PGS $2002/00840R thencantestsdefvbishtage incorporated

her@h BYAef&EhbE 2PhEYRINIBARIY t& Abbd Wustlim S Mefhber located

within a complementary shaped flow path, with the frustum shaped member

resiliently biased away from sealing engagement with the flow path. The
arrangement was such that axial position of the frustum shaped member, and
hence the gap betwsen it and the flow path, was a function of inlet water
pressure. As water pressure dropped, the size of the flow path increased, thus
maintaining a substantially constant rate of water flow through the valve,

Although this device has proved efficacious in many settings, it suffers a
limitation in that its response to changes in upstream pressure does not reflect
the way a shower is used, in practice. A user of a shower will frequently want to
adjust the water pressure and flow rate from the shower, and a constant flow rate
device makes this difficult. It is desirable to have a shower valve which allows fine
adjustment of water pressure and flow rate, but which responds to step changes
in inlet water pressure by maintaining substantially constant water flow.
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l[imtation in that its response to changes in upstream
pressure does not reflect the way a shower is used,
in practice. A user of a shower will frequently want
to 30 adjust the water pres@ure and flowrate fromthe
shower, and a constant flow rate device nmakes this

di fTHecpielsent meauﬁeseélaé)ioanbet thase dusihwarr val ve
whi ch allows_fine ust nent of water pressure and

SUMMARY LQE T"!ﬁlﬂN\KﬁNJHO sponds to step changes in
| NlRta M8 EdRn B Hrfﬁsgﬂs;ﬁ%dt '?.:tfr i EF%Q?N IeRiibh Eﬂ'ln]eﬁékls provided

const ant wat er I nvention see
a walet ﬂdvesregd%ndedaﬂee ccﬁblpm#\w ﬁFﬂd’WlErasmmiN@I Ghdrhber axially
presen

th t t f th
mopSARR RN, Rapater oy HhelIBEr. dharsies aff BudaibatesRfhe flow
rest‘i'i%ﬁhé %@Iﬁﬂ@f 4sd ﬂ'ﬂefha‘ W&Ws bfHe Wﬁfér%vﬁ@ﬁ?ﬁbe%rglﬂgyacc%rdmg

noveable wthin a water flow chanber, the size
to afa@xislpasiéon Oﬁtchefillqywrasiﬂctmg:mengpere theewaterdlovnchamber having
f the.water, fl ow accordin t
at WALy Shotl g At o BHGSHE Tablont Hecdy, FRHEHBERE of Be flow
resiieting rhémbet fiwmb ehe Mrm Rgiomto |tﬁ@$ec@nﬂ'rh?bnr RGURS AN step-
a second regi on whereby novenent of

chapgst in the wigenehtibe garhatweenths: flowgiestrictiog: membaroand the
inte{-ﬁﬂl r(ﬁﬁHgtﬁ,ﬁ, Gwehg b%? change in the size of the
ga

vveen ow re ri‘cting nmenber and the

i ntI%'eferbblyathésvalér t‘ldm? regalating deviceliaclodes aBiadieg aeans which
th ter flo t|n device i.ncludes_a bi asi
urg%ﬁ}g QW irestricty 'F% $ incomipng wajeriomwdt s Bﬂﬁg?'iﬂ%d that
PR i
the BGfA QoL Bic 5'?%‘3@?.“5?.“% s Slob Gfinge Geaciqiiod by movement
of the flawi restricting mﬂwbaeﬁbnmhecﬁrst regidn tmtheeﬁmndtreg@n This may

be $EEVRA Py Bie UShionrs sty i sebiodroradiptint I8gRoer iameter,
suchPihiaf 3he Wxidli pdSifie of | tAE Adw FesHicAnG irRbmbef léﬂé’tafd%ahow many
the axial position of the flowrestricting nmenbe

sprinpetareeilaned intentensign ohgompresgipac andithus deéﬁﬁnms dhe total

resifiSREd ﬁéﬁﬁré)?ﬂ ﬁ?ﬁow}gét"fqeh]g es the total resilience

et ing o er. 20 In a preferred
entinda rpreferrdd emisidirheh, ahe Chatel efovh ahahitiet cha< ghieasregions,

eacgﬁaﬂpggee:q%%t SUbﬁi %EE%M @é{g Iyang{épcgrllangvg Enh I'Eﬁ:llli.‘s- %etween each
successive region. The arrangement is such that the largest radius region is
adjacent a water inlet, with the smallest radius region being adjacent a water
outlet,

In this embodiment, the flow restricting member has at least three portions
along a common axis: a cylindrical stem, a first frusto-conical portion and a
second frusto-conical portion. There is a step change in radius between each of
the portions.
BRIEF DESCRIPTION OF THE DRAWINGS

It will be convenient to further describe the invention with reference to
preferred embodiments of the water flow regulating device of the present
invention. Other embodiments are possible, and consequently, the particularity of
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successive region. The arrangenent is such that the

| argest radius region is adjacent a water inlet, with
the smal | est radi us regi on being adjacent a water
outlet. 25 In this enbodinedt, the flow restricting
menber has at |east three portions along a conmon

the #llowing distuissidni is ot 16 & unddrstodld 44 BapersedinigCthle generality of
portion and a  second, frusto-conical portion. There is

the prageging Aasgiption of o inveptionelarthe deawings: the porti ons.
BR'FH:@ url=PGR £ E#'P?\Iﬂwer ﬁ'gg%)%%&égﬁ? V8w bf & Lclté?eq%w regulating

convénient to e |nvent|o
devmfmmhagttn theopedsent anveetibo,shont b afirst pesitiener 1 ow

1 5 o3 gl LR PLESEILL Lvetion SRS requaing

devR;%réleﬂigu@1 t3hoWin id a E6& d(pbé,g mg discussion is not to
be undérstood as superseding the generality of the

pr digurend isl @semhqmatm crsfsst mtnonabmaw\onf thenwalter flow regulating
ra ur rratl C cross sectional view
dev garﬂﬁ\?r@r f 'Qg%ﬁﬁ'iac“ﬁ %w ce according to the
Pr Qe 4 RS Per€Pbctivd @i WhteR flow édndé@tﬁ*aldrqﬂlthlﬁ tivk Qistér flow
2 is a schematic cross sectional view of the water

regylpting d@g@ﬁzﬁf Fﬂﬂj-lfedb\ﬁr@e of Fi gure 1, shown in a second

g??itléu@ns %%F’%)G%tl\la Fl&l@ﬁl%?n%ﬁ%ﬁrﬂﬂ ?ﬁe Wa?(y,\\‘ flow

W regu at| ng JaeH fgure 1,
regudlatimg device dfﬂﬁlgtd'eplo& tion; Figure 4 is a perspective

e gl HRIR s RLASIRER ERfdpllbfl e, veter Flov 10
CEFIIE. 1 90C8 Sl e T LRI oyl TS i

Iocettﬁd L RIREDUEIVBERISIENT 2Eivdhicke s mmg@dsﬂoo\khmadad egonnection

withp Bhivafed fciy,pah. i S Hiousiig 5215 SFandad gbuf g cental axis,

with hrveétéemépmm%ﬁtdr@axw ERINTRe \Wat& héd ﬁ@t Was E%bstant.any
out er housin is arranged about a central axis

cylindrical inner wall 16 which extends axially from the water iniet 14, and

terminates at an inner shoulder 18,

A water flow concentrator 20 extends from the outer flow housing 12 in a
direction away from the water inlet 14. The concentrator 20 has a substantially
cylindrical outer wall 22, with an upper lip 24. The upper lip 24 is sized to
engaged with the inner shoulder 18 of the outer housing 12.

The concentrator 20 has an inner wall having a first portion 26 and a
second portion 28. The first portion 26 extends axially from the upper lip 24 in a
direction away from the water inlet 14, and is substantially cylindrical with a radius
less than that of the outer housing inner wall 16. The second portion 28 extends
axially from the first portion 26 is a direction away from the water inlet 14, and is
substantially cylindrical with a radius less that that of the first portion 26. The
second purtibn 28 terminates in a water outlet 30, which consists of a circular end
piace having a plurality of holes 29 spaced around it at a constant positioning
radius, togather with a centrally located aperture 32,
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with a water inlet 14 at one axial end. The outer
housing 12 has a substantially cylindrical inner wall
16, which extends axially fromthe water inlet 14, and
term nates at an inner shoulder 18. 20 A water flow
concentrator 20 extends fromthe outer flow housing 12

I n Aawatkr femy ichambenys tiusictdateddictweem ties wider iRkt 14 and the
concentr or, 20 has substantially  cylindrical oute
wateg, qutleb 3% {i’he WaEﬁFpﬁ?Wl Fhambper i supstaphaliy cyllndrlcal

ragiéhé*e% ?'Pst Vl?]ét@ebﬂetHd‘Wteushglgi Off b %fn te'a@e of the

ouf er housi e concentrator has an
conogitratonupper bp12|4r the first tregmn?&vmgjaaradm dﬂftmdoby the housing

side Rallh 38, 2°sechnalfedion, BB g HritbSRBR 24 bf nel goigentrator

and 2 kfiEd Agbiom 38 WEhlﬁltﬁéts@%bh@do‘ftl@d belﬂ’rthGQ!on%hi?at%r ending at
radi us ess than that of the outer housing inner wal |

the wtemlﬂé@oﬁ@t\g@em eenh 7egientie aaxep aabaageyn radjus  with the first

regbhy & nBSibl A todd, Babr FFL RS oI YedioR 2 Ry o smatiest

radingdi us |l ess that that of the first portion 26. The 30
second portion 28 termnates in a water outlet
whiTde wates regulating deyicecll alsodns a BP\Q’C"@SHWPE gnaﬂber 40. The

I
touP i 3y 8 AT U o, £ 9074 g o
42 atpxﬂ'tmg reefi &2 frugto Sonizak pofticovd4,harhighr ini terr bbatsca esicedd frusto

L “gn e water inlet 14 and the water outlet 30.
CONEREPARICEB Y| ow chamber has three substantially

Cy|'|1h@dhfr§ﬁ em‘éﬁg'lQ%%chatl‘fa't rtﬁ? ét@ﬂi Q2 R4s RebeRRal Eihe same

water inlel 14 and an ed concentrator upper
radius @s2he centrat apsltureeﬂja oﬂhlaawtng outletgfn‘ﬂ wdde farrengelyto located

h 5 sid d
witym dn; pETE) o ApSiie, 82, T SecBnd cFinG, bilodpanion, b fhpers
inwareity iwatdsvhb First frhstosasiiedl pietion @, F#BnPh B radius, which is

concentrator, ending at the water outlet 30. Between

simiacte thedadivsi of thedbisd regian 8, it andanas radigs whickeisrabasit 90%
of 1hE 888 R haTA AR PRHl s UAR Tyl igwarcs the

sterh e4Ry Ifiin RObaey raz:ﬁud @balis 5 #athat of tiewseesid frakion@onical portion
menber 40. The flow restricting nmenber 40 is arranged

46 tg Ahigngh ragliys abqt 0% thal efithe SeGondfrysta egnical portion.
In the embodiment shown in Figure 5, the first frusto conical portion 44 has

cylindrical extensions on either axial side.

There is thus a step change in radius between the first and second frusto
conical portions, and also between the first frusto conical portion 44 and the stem
42,

The water flow regulating device 10 further includes a biasing means
comprising two independent compression springs, a first spring 50 and a second
spring 52. The second springs 52 has an axial length when unstressed equal to
the axial length of the second portion 28 of the concentrator inner wall. The first
spring 50 has an unstressed axial length equal to the axial length of the entire
concentrator 20 inner wall. The first spring 50 has a radius smaller than the inner

radius of the first frusto conical portion 44, and greater than the radius of the stem
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42 abutting a first frusto conical portion 44, which
in turn abuts a second frusto conical portion 46. The
arrangenent is such that the stem 42 has substantially
the sane 15 radius as the &entral aperture 32 of the
water outlet 30, and is arranged to |located wthin

42. The seeohd apring &2t hasea Badiug smatlec thah theuahear mma:@ﬁ the second
ortion 46 tapers inwar towards the first fru

fruss GoRIA! OOt #sand CEAATET 8% IPchass radivs et e fist frusto
conita g'of‘ﬁoﬁ Q4! I%ﬁ'idés onthé Qﬁg%lﬁ}g g{lﬁg%}?'ﬂa Sfnildr%Mhat of the

I nner radius I s about base r adi us.
pos'ﬁhelrfg rasliue ofitbedwoden28al portion 44 tapers inwardly

ds the 20 b
{ haeoapfiGe8nb i Surg el B Rowi rastidingnmerusa.ad ie located
withif R walél fisw aRRribef OWith AR Rém! £ b‘éﬁ@l@)@afédiﬁﬁtﬁln the central

conical portion. In the enbodi ment shown in Figure 5,
apertnes 34 of mﬁuw@ﬁrc@ntl@taﬁopo'lfhe dlewa gestristing ynemder ¢4 is thus

conFaifgR 8/1Hp 26 sBeN RSt fe wibepF P el T4t S 50 s

localéd bt dhe PRGN 8D Shetdeenaiheofilge ien cofrzal lpb‘ﬁt‘iorf I’4'48£1ﬁ>d the
coni cal &Ol‘tl on 44 and the stem 42. The water

wateeguliel Bhoanrbihe seqand gpin@ 62 indpeated abaut dke ﬁ@erﬁﬁnand the
o Sy RO 5B SRR 588 i 40 anc
the sptem@stidi30has an axial |ength when unstressed equal

to 30 th i al th of the second portion 28 of the, .
L0 1R Uisbr Theciow Festroiig mermel 40 Pesubledh f istGpPTessUTe Lrging it
towafaﬂ i5S SestePdutlet | S 9hAd ORU He tébnhaal?l%, ;b h‘y‘%p His water

he entire concentrator 20 inner he f
prewﬁ@he(&ﬂﬁdoaatucau plithe fla restridiing mesbendl is detdirmined by
fihe first frusto conical portion 44, and greater
theg g

ﬁ%ﬂﬁ‘cﬁrﬁ’ét'ﬂ%ﬁ C¥%F+ the stem5 42. The second spring
52 ThSdyndridi wates Phbdstire didnwile vlewtﬂ? dtane Watef o&il‘ét 30 is a

second " frusto conical portion 46, d greater than
functise ehbethr thei inletoraten eressuse, ﬂh@ﬁl@ thﬁamlamumo}rﬂss;ﬁectlonal

s 1 ) i) oA 57 P 0O et R bgh n e

minBiANGoss B‘Bcﬂlcﬂ'l:-ﬂ weda bhdatérovl Wilhhaws tHd efféctofrndsielerating
noz;_llct)a Imscrlaggl% both the velocity and dynamic pressure of the water within the
water flow chamber.

When water inlet pressure is high, as shown in Figure 1, the flow restricting
member 40 is urged into a first position, whereby both springs 50, 52 are
compressed and thus are acting against the flow restricting member 40. In this
position the minimum cross sectional area of water flow within the water flow
chamber is found between the second portion 28 of the concentrator internal wall
and the second frusto conical portion 46. As inlet water pressure increases, the
flow restricting member moves towards the water outlet 30, albeit slowly against
the resistance of both springs 50, 52. The cross sectional area between the edge
of the second portion 28 of the concentrator internal wall and the second frusto
conical member decreases, thus restricting the flow of water through the device.

In addition, when the second spring 52 is compressed, it partially covers the holes
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within the water flow chanber, with the stem 42 being
| ocated within the central aperture 32 of the water
outlet 30. The flow restricting nenber 40 is thus
constrained to nove axiallygwthin the water flow
chanber. The first spring 50 is |ocated about the

29 st wiatePOUNSERD tTis kréates BhUsdditicrdicoAtriRiGH irPthetWater flow,
and the 10 water outlet 30, and the second sprl ng 52

and; assisie 10 ngreans ther watss velpcity ahthe water aulles80+ r ust o

porVfigle R 18 shde T i infolyBE BRSsLFS 6P rfeilicEive to o
secondtdewcta begingeehgaged) the mﬁn@cﬁm Ezmllanrggr?msﬂmw restricting
ter o n

t ds th t h
merphr i ccspcons HAsd e jotre 2t Bronesiet the,anly the
frs%m Isocgt eaﬂpﬁ&ssbae ahH%ué%brﬂ&b'rﬁatrféﬁﬁa%eﬁ%r% able to

determ ne he bal'ance of these forces:
mowwamé@amto ph@mtr in inpuit weater pregssice twltramqrbefre@dcu'n than
h the inlet wat

wheli'in Bie 3Pt Sotior, STt Bofiinfoh8, lmulk EosiEh&ltignal, area of

wat@f vt isrfolih@ \WalvbBih the TiFstoptirtioh 2ehef Wt eénddr@rtor internal wall
anber. A decrease in the 20 m ni mum cross secti onal

andaﬂ& sgeon st | anical | portien 6. hEhist iscsignificantly larger than the
mmﬂﬁﬁﬁ‘u‘ &o8% s@gtnoﬁ‘ﬁzefrkstm t%&?ﬁﬂo&nﬂ oﬂoﬁxlﬂp tﬂSre\f 0 't%iggl%anga

nam C pressure O

in inlbbuwiaesr. prdseorest largelnireigapsd by this stEpmr@ingeaa @beywectional
in Figurel the flo res,trtlégtln?ﬁ menber 40is urged
areq,, Addiionally the, $pEoRh SPHAG! ngegpticr\ﬁg% the hales £9, thus

remerircl TRé E5ddiflo dc& ﬁcﬁi’é ﬁ%t Wé%ra?bf'égbﬁ' BErst%’ the flow
restricting ne 4 n'thrs position t
restticieg meyobeo rrwveartewacds theet wiatefri auwamamagatrise thmfeslstance of

fl,ow hanber L. s bet ween ,t he seco rtiopn 2
onty 14 FStOSRE 50 5The Wit RERSTR d418a i ¥BRa BE csfp 5F the first
porfidry 26 ®f ¢9d ceAtemPitbr MierhBl wAR andl 1Bb seRbAH fﬂfsﬁ?éém@al member

i ncreases, the flowrestricting nenber noves towards

46 denreases thes rasticting theiflew of watertiroughithe desiget he

e YRR il ATURNSPBIGAOR bt vifer ARSSGICTS BERAMe to o

ar ea ween e secon rero

furthemdevice abgingi mﬁgml tha|ﬂ|rsﬁﬁﬂnh@65(5wwrlﬁgé rthet flow restricting
coni cal nmenber decreases, thus restricting the flow of

me'\ﬂ&?éﬂ"‘Ph@ dhijd rositioneae shownninaFigure ch, Thhaecerd spring 52 is
t%ﬁ%%%ﬂ ﬁﬁ;‘bbﬂgeé ‘?rc)'n‘? & HBIB%% dcal.llsfngo% tp'r@slélﬁe P \constriction to

the flow W|th|n the water flow chamber. In this position the minimum cross
sectional area of water flow is found between the first portion 26 of the
concentrator internal wall and the first frusto conical portion 44. This is
significantly larger than the minimum cross sectional area in the second position,
and therefore again the step change in inlet water pressure is largely negated by
this step change in cross sectional area. As water pressure increases, the flow
restricting member moves towards the water outlet 30. The cross sectional area
hetwaen the edge of the first portion 26 of the concentrator internal wall and the
first frusto conical member 44 decreases, thus restricting the flow of water
through the device.



6 29 of the water outlet 30. This creates an
addi tional constriction in the water flow, and
assists to increase the water velocity at the water
outlet 30. Where there is a7sudden drop In Inlet water
pressure, for instance due to a second device being
en@agdifications @nm‘ ivﬁﬂ@tlcﬁﬁs a® vould Ibeuagrarehetd Boskilled addressee
restricting er into a second position, as shown
are ﬁﬁemegupé)ezwﬂhw thﬁlsgoewf theopraseat bweptiome i r st
spring 50 is conpressed, and thus the flow restricting
menber is able to nobve in response to changes in
i nput water pressure with nore freedomthan when in
the first position. In this position the m ninum cross
sectional area of water flow is found between the
first portion 26 of the concentrator internal wall 10
and the second frusto conical portion 46. This is
significantly larger than the m ninmum cross sectiona
area in the first position, and therefore the step
change in inlet water pressure is |largely negated by
this step change in cross sectional area.
Addi tionally, the second spring 52 no |onger covers
the holes 29, thus renoving the additiona
constriction. As water pressure increases, the flow 15
restricting nmenber noves towards the water outlet 30,
agai nst the resistance of only the first spring 50.
The cross sectional area between the edge of the first
portion 26 of the concentrator internal wall and the
second frusto coni cal nenber 46 decreases, thus
restricting the flow of water through the device.
Where there is a further drop in inlet water pressure,
for instance due to a 20 further device being
engaged, the first spring 50 will urge the flow
restricting nmenber into a third position, as shown in
Figure 3. The second spring 52 is
di sengaged/ suspended fromthe holes 29, causing no
pressure or constriction to the floww thin the water
flow chanber. In this position the m nimum cross
sectional area of water flowis found between the
first portion 26 of the 25 concentrator internal wall
and the first frusto conical portion 44. This is
significantly larger than the m ninum cross sectiona
area in the second position, and therefore again the
step change in inlet water pressure is |largely negated

by
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this step change in cross sectional area. As water
pressure increases, the flow restricting nenber noves
towards the water outlet 30. The cross sectional area
30 between the edge of the Birst portion 26 of the
concentrator internal wall and the first frusto
CLAIME:cal nenber 44 decreases, thus restricting the flow
of water through the device. 7 Modifications and
vari ations as woul d be apparent to a skilled addressee

1. ar @ Wagraw Rdufatig dévicé B@n??i@ﬁ@; @fﬂomsﬂkﬁiﬁ?ﬁﬁember axially
invention. 58 CLAIM: 1. water flow regulating
movgable avithimn vty flow ichamhes: the (sizgy aledrgan behueery the flow
LR . _
e R i 1L bPIEEDRRE Ao DB cporaing

to anedxis ;:m{sittdmeoﬁ/thaeﬂovi t&sﬁrlmt?@tlnembar thengatae cﬂo%ﬁ:mﬁen leaving
an axi position of the ow restricting menber, e

at Igast.a ﬁ[%v&egw RaFFRNd JegicB wherehy, ?E%‘?"‘?r"%‘@'i“oF'PF 2% flow

Y . . i

restoiRf Mmbeiram, I IRbHoBRIF e SocbRf rogigH, esults In  step

changeiionthee siziet of the gap bptwedratbe flaw trstricting mambee and the

. ap . bet n the flowrestricting nenber and the

intefiEH w5 S WATr QY GhGIRBEL 1| o Chamber - 10 2. A
water flow regulating device as clained in claiml1,
wherein the water . flow.requl atjng, device jncludes

2. i A Waler i JeqHlatino Aeyice Bcaimey I gaim 1 i Whercia the, water

flow! RRNSMG AEA8: MLIVESELE lfuihQin rAears WHidH ufde¥Mhe flow restricting
regul ati'ng device as clainmed in claim2, Wwherein the

membegtiomgrdsinoemiogvater I?wWed under pressure into a
position whereby it presents a 15 constriction in the

water flow path. 4. A water flow regul ating device as
3. cl & wateri flow regwiating devicei as slaimpdrinialaimha, whersinitbe déasing

of t i.as] neans has_a_st change occasioned b
modils, EAn Bo oo IRARE oufe LY o HebBar WHRIRGY HE présonts
congfriction irethieonated flovepathcond regi on.

4, A water flow regulating device as claimed in claim 2 or claim 3, wherein the
resilience of the biasing means has a step change occasioned by movement of
the flow restricting member from the first region to the second region.

5. A water flow regulating device as claimed in claim 4, whersin the biasing
means comprises a plurality of springs of different length, such that the axial
position of the flow restricting member dictates how many springs are placed into

tension or compression.

6. A water flow regulating device as claimed in claim 5, wherein the biasing
means comprises two springs.

7. A water flow regulating device as claimed in claim % or claim 6, whersin the

springs are compression springs.
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5. A water flow regulating device as clained in claim
4, wherein the biasing 20 neans conprises a plurality
of springs of different | ength, such that the axial
position of the flow restri @ing nenber dictates how
many springs are placed into tension or conpression.
8. 6. Mwadrcfiow regulathay deviceagdelaimed &rs anl prredeting cliimi Wwherein
5, wherein the biasin nmeans conprises two springs.. .
the water flaw,ghamber Msr@g%i? ApgiRgsde9ch deipg substaptialn cylindrical,
. | \ | f . e
Wltrg%%%eéé‘?{o%ec@g?@r%spé@ga@.dé&hv\%gjtcgég??%%@ghI ating
device as clained in any preceding claim wherein the
wat [ , [
9. guEiuehotnf TeduRling ool 88 o3, B, AlePiby the largest
radwadregiorn ds \aeljacesd cdn veater dslet, vwith etheosmalestAradiie redgibovbeing
.reqgul ating device as claimed in claima8, whereby the
3d1@9£3‘§@swateg°+'§'aﬁ- us region is adjacent a water inlet,
with the small est radius region being adjacent a
water oqutlet. 10. A water flow reqgul ating device as

10. ¢ &) eater flow pgulatingydisivisenas idaimaghin claimr cwhggein the flow
.1 | | n . R
restRliRg mctiborhas B Hast B8 diffion? 3bnd FBAMATERR a cyiindrical
stepoea tfirgrfnetolconigat podiohrarst ® second filstpecdnical potibrill. A
wat er flow regul ating device as clainmed in any
preceding claim wherein a reduction in the size of
11.t héA ganter fiawl segulatimg device ameclaimadireany premading claim, wherein

a reduction in the size of the gap leads to an increase in water velocity.



