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- *359159* Fluid flow control device *@&0002* The
present invention relates to a fluid flow control

outlet. 5 eny types of vater saviNDIWRIIMAIL &' ©
known. One exanple is illustrated in .REjgure Ia and is

referred to, generally, as a "thinble". The thinmble is
issued to donestic water users by the water aut horlty
of at least one country. The thinble 2

ol cs andl a 10 retainer 2b for rotaining the mll\mmm I

at an outlet 4a of _a water tap,4. One purpose of §
thimble 2 is to crgwﬁﬂbmqgégéﬁre within the
4 upstream of the rubberised disc 2a when install ed
thereby to reduce flow fromthe outlet 4a of tap 4.
Thegegenti ipuention rjatesftotanflnidl fiove costrolhdavite fav cantellirgy flow of
ducegd .qnl y a small anount. Further, at various
fluid 6%’&%@?@ QM\ﬁFEl n any one building, fluid pressure can
vary for fluid outlets at the various |ocations.
Accordingly, if a size of the apertures of the
Maryhiypes cofi wates saying ldevuggérajedtnqvma(t)ner@amdeesﬂllmstcated in

ng?educ?[ﬁ%ﬁé Ic'eile?r}é{gxor gte afllgug'f: qmqi@%\,eﬂ?%ﬁ'&@ble is issued to

dommmer @erisraette wate@faumwdsﬁty 5 la€ laMst Bna do@hﬁ?f The thimble
erture size at these | ocatjons to overcome

2 C Riiges-genraraby & roHed sHPbedseddist Pacwith rﬁ@"athfwgi’oh@'es and a
retafr%‘?'% Wréﬂlﬁlﬁg%éathgnbl\épgf dnbSuIR é%fbé %vatén%;g‘.ec{. One
ype o wat er ving device, an aera own in
purmwfethedhlrﬂtble 2 Bhtoa@eatea Tk meésmreadlttmnttbe dapvat @stream

o e i s 0 e B e 1 B3Eh ATy vt

4a afaapsidng a high pressure drop of water fromthe tap 4
at the aerator. :

A disadvantage of thimble 2 is that flow rate is reduced only by a small amount.
Further, at various locations within any one building, fiuid pressure can vary for
fluid outlets at the various locations. Accordingly, if a size of the apertures of the
thimble is too small, users at locations where fluid pressure is low will suffer
from too large a reduction in flow rate, causing inconvenience. However,
insertion of a thimble with a larger aperture size at these locations to overcome
this problem defeats the purpose of inserting a thimble: reduction in flow rate

would be negligible.

Another type of water saving device, .an aerator, is shown in Figure 1b. The
aerator 2c is fitted onto a water tap 4 outlet and is simply a diffuser having many
tiny holes (not shown) to restrict flow of water by causing a high pressure drop

of water from the tap 4 at the aerator.

However, if a user of one of the devices of Figure 1 requires a higher flow rate,

the only way to achieve this is for the user to remove the device from the outlet.
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However, if a user of one of the devices of Figure 1

requires a higher flowrate, 30 the only way to

achieve this is for the user to renove the device from

the outlet. 2 Alternatively, if a lower flowrate

than that offered by the fixed flow rate device is

required, this will be difficult to achieve, as the

user will have to control fJow by variation of the

anmount of opening of the outlet valve. This is an

I npreci se operation and offers |ow repeatability. An

alternative is for the user to change 5 the device to

a lower fixed flowrate device, However, this mght
A'teﬁ%%‘e/\g_fx’ 1"2& EOW?W eate than featRifesed bythe dixed Jowrrate Rgvice is
requiFed itHigswift bd Skt t%“éérﬁé\?e,tat@fhesUéérs\Nﬂlr}?ave%é rtrol flow by

purpose at a particular point In tinme which w ? cause
variatiero of dhieeareuntTiof dpening iobrthe soutlet i vadvk.i Thishis an imprecise

[ nde clains. Some. optional features of 10 the
opef QT ENE R HErS |k FERRAISPIN o UBEIIGR S PR uSAT 14 Ghange
the fde@itec@Nbi! IBIvef Gixea EfiG\e Gafed dBYick O HoWeveRd e '?r‘ﬁg At necessitate

clainms offers significant advantages over known

freayent elanging of dRvicande onsythatiavifles aifued Sowaatatiat suits the
usof SPARROTA bEMCLRE ool A AL N i o8 i 8

e can chi'eve
pressure upon user selection. Additionally, in devices

provi di n this feature, the flow regulator resets to
- Thet aeptionis ﬂ?gwq @b@l‘%ﬂ'&eqﬁ@g?ﬂt slaimpenomeeoptional features of

the HVRHESH Gré 8eﬂ§é§ irf M§6@dfénf Sfaifsas threshold. This

neans that t next t a user opens the fluid
outlet valve (e.g. a user switches on a water tap) the
fl rate is automatically set to |ow f|ow thereby .
A iy Rl Tt PERUERG BinB hapRdens o qibs s sighiicant
adventdgageovdr knawm devideadueRdl. inBanbay bohamhe d a8r-88 ctable
or a particular fluid pressure),

fixed f_Iowrﬂie:éf . :
seconqpostion 19k the, ey regklalema Rigper fawi gt candie achieved for a
parfdld 00 688, B rP LSBT MBI 1 ] g
this eatsihitbe dlowregniator resets twthtedfirspiow sdgulBtarwositivnrwhen the
uic 558 ol i Bodtet by deshaldon e memns bt ihg nene gme
a usaﬁmjip_@?;:tﬁg Eluid botlé V&1 8usbPEWHERLHR B water tap) the flow
[ i ons.
rate ig%utomatically set to low flow, thereby ensuring a default position in which

possible wastage of fluid is reduced.

By having more than one fixed flow rate (for a particular fluid pressure), time
can be saved for some applications such as filling large pots or vessels by
switching the flow regulator to the second position to allow filling to be achieved
within a shorter period. Flow control devices in accordance with the
independent claims can also'have multiple settings to provide the user with a

choice of multiple flow rates for different applications.

The invention will now be described, by way of example only and with reference

to the accompanying drawings in which:
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The invention will now be described, by way of exanple
only and with reference 30 to the acconpanying
drawings in which: 3 Figure 1 illustrates two known
fluid flow control devices; Figure 2 is a block
diagramillustrating a flrst fluid fl ow control

device; Figure 3 is a cross-sectional view of a
second fluid flow control dévice; Figure 4 is a top
view of a body part of the device of Figure 3; 5
Figure 5 is a viewof a flowregulator part of the
device of Figure 3; Figure 6 is a view of a seat part

Fugofeihmsd@teszt@vcpkncﬂv@ﬂuw flovaeentrbledeeuer in  which it
engages with body part of Figure 4; Figure 7 is a view

Figgre 313 adlogk qifggmﬂ"t@ﬁratlﬁ@ ot fhad &pvmym@ dgvice; gur e
Flgﬁrsée§ lljsf]‘a é:r&s;st %é)&ﬂnaY\/%W ?if %g@conﬁu@qlo‘a\; c r'lhtichroeevﬁg| s a

ITst set ions; Figure
Figureedvjs aftop hizvsehs bpdy tpasissithbldevivet dfi Figitee3;body part
assenbly of _the device of Fi ure 3; F| gre 10 is a

Figuighe i$ 8yigw of ajoyy r tgepad® @ﬂe ﬁ?ﬂﬁ? igye e under
Flg?reseclgrla?I vleWBf s t;ﬂéﬁ ? e d%@c%' Qquge 3 8nd the manner in

unctional view o evi ce o Figu I n use unde
whightithemghgest wittobody pdittafdrigureMd;gure 12 is a functi onal

Fiolist¥i5p il £l Brinepaliny e dekls T HIRGhal vi ow of

FighRe8 48 W RACASNAT VIS &f 3hé BeVie diFlgtirea3 fih LikE u‘h%br affirs€8et of
condl tions; Figure 14 is a.functional view of the

congitianse of Fi gure 3 in use under a sixth set of
itions; Vi e

Fioff Peiord e pf BiF SsAt ot SebERy vl i ogV @, Bsdimbly of
theCdéVRSe-éﬁE@Uﬁé’lgl view of the third deV| ce |n use;

Figure 10 is a functional view of the device of Figure 3 in use under a second

set of conditions;

Figure 11 is a functional view of the device of Figure 3 in use under a third set

of conditions; ‘

Figure 12 is a functional view of the device of Figure 3 in use under a fourth set
of conditions; _
Figure 13 is a functional view of the device of Figure 3 in use under a fifth set of
conditions;

Figure 14 is a functional view of the device of Figure 3 in use under a sixth set
of conditions;

Figure 15 is a cross-sectional view of a thifd fluid flow control device;

Figure 16 is a cross-sectional view of the third device in use;

Figure 17 is a cross-sectional view of a fourth fluid flow control device; and

‘Figure 18 is a cross-sectional view of the fourth device in use.

Referring to Figure 2, a first new fluid flow control device will now be described.
The device 10 is adapted for engagement with fluid outlet 12. The device may

be engaged in any suitable manner including use of, for example, a screw
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25 Figure 17 is a cross-sectional view of a fourth
fluid flow control device; and Figure 18 is a
cross-sectional view of the fourth device in use.
Referring to Figure 2, a first new fluid flow contro
device will now be described. The device 10 is
adapted for engagenent with fluid outlet 12. The
device may 30 be engaged ifh any suitabl e manner

i ncludi ng use of, for exanple, a screw 4 thread (not
shown) on the device 10 arranged for engagenent with a
correspondi ng screw thread (al so not shown) on the

thréddd!i (hoPUSHRIN)L Dn BAYI BBvitE 100EPTEnged forf lcPyabeaiEndt @ith a
14 for _controlling flowrate of fluid throughthe

corerspongdingl scremetiiread {@lsainsh showp iosetherfiuih gadeb v, Q@uce 10
corfb e R (B PR AT PR R RS Bl e device

10.sDavice i10 Bispucempasés flapgés i20a, A0, tidd A6 andwser tdefection
flow regul ator 14 when in the fi rst flow regul ator

megRaNEMoP-of 1w fegdates 14dormg a13ealivétinBiangas 20am0h as ghown

in lqgﬁ}eeéa]tﬁ r@§tr%c @Igéac%\ﬁdargﬁnﬁ h qrowy%nu]rgtor ’%4f\%8ﬁ in the first
a ressure acts on ream face

flomﬂeglilafdrcpwsrt@@wfaﬁgureMa Hidunel VY dlsubargesefrmtﬂmxm outiet 12 as

, 18 10 provides a retent chani sm f or :
indiCatell Byniher Pl 4 SorcB4ar O HEoR GE Préssure Acts on an
upétt%%r'rl\ B 209 Hblore Sg@iata 94T HARevernaber Sel eéﬂérﬂ%&?amsm 18
luid pressure acts on the upstream sur ace
proflld@w a eghehaoormeaharm;mv‘for eglairing flowiregatatot 1doimethasfirst flow
S restri and, .t he flow regul at or
reghlztor, BRFTER 6 FRHES 2ol o TEE 48, Sriaiar, e pE&SuT acis, on the
upé!Fc-:%fm saHaeé 'Woﬂ%ﬁ&@@@lﬂto’rg‘m TowBretuld®r 3at Sarfidt fnove as its

biasing force on flow regulator 14 1n a direction

MOY¥PWEST iy r?ﬂécteﬂoae@ thgpfiqwe degwatcn’e1 4 lipvetaingd &t dhe first flow

regplb Pttty VBB erBriolpeRERR 48 T angea 1o move

in a dlrectlon i ndi cat ed by arrovvs 1l4a fromthe first
ition pllustrated n Figure 2a to a

w regul ato
Biag b AHSrA 8 DAsIRg Tercs, o RV TREHEIGT1 4 i BTiastet ppasing the
ford apfkbd8n TREMOW FYulBPYR Hyofiuill 8 ; $8%Eis, in a direction towards
the fluid outlet.

Flow regulator 14 is arranged to move in a direction indicated by arrows 14a

from the first flow regulator position illustrated in Figure 2a to a second flow

- regulator position indicated in Figure 2b. Guide means (not shown for the sake

of clarity) are provided to ensure the flow regulator 14 is guided precisely from

the first flow regulator position to the second flow regulator position.

User selection mechanism 18 is arranged to move in the directions indicated by

arrows 18a.

In the position of Figure 2a, the only discharge flow path for fluid 11 from fluid

outlet 12 is through aperture 15 in flow regulator 14. Fluid ét a low flow rate 11b
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of clarity) are provided to ensure the fl ow regul at or
14 is guided precisely from the first flow regul at or
position to the second flow regul ator position. .25
User sel ection nmechanism 18 is arranged to nove in the
directions indicated by arrows 18a. In the position
of Figure 2a, the only discharge flow path for fluid
11 fromfluid 30 outlet 125 s through aperture 15 in
flow regulator 14. Fluid at a low flowrate 11 b 5 is
di scharged fromdevice 10 as illustrated. Because of
the restricted flow caused by the seal between flow

is dieepA’edr fréth dBdick! aDaes iIRRFatetlD, Bach@eKof MiEFE4itted flow
force of fluid indicated by arrows 13 is created.

caugeshby the erealdsitween dlaw gedulaton T4eedt ilangesh2@ey2Qe, atack
prelsBlire RFoLBf fiif Yréibafelih arBle I EraYBY! 3D} € Trom

operates us sel ection
mechanism 18 in the direction 18b of Figure 2b. By

doing so,, the retaining function on flow regul ator
Whep adiser desises icoRighdlays ratenthteughs dewigs\kfor t etnae'tlcular fluid

pre%%ﬁfee 28{ ailhbig Froff SfEY" ﬁuf?étt 4h9 QB L0& t’cﬁa%&ét%@ﬂ:?é{ f &féction

ow regul at or I'S 1 greater
mebhaslstrhneshoihé {ieectiont mefcn:fr E:lgue@tzbng Byndoihg $d,ave retaining

t 14 b ator 4 rnoves
furiofi g B FeGIFE 1 & Bbedpaselaclign maghanigh (it TBIoved. I the
ork B B30 ot Moo M ckivs Abncfutt o

gretatey thania first biast thrashcddt(e@ the farhe actikg onf thedlaw regylator 14
in t drectio of ,14b fromthe first flow yegul ator
by s Bufo pGRE 34 evagh 1S duiasio imdieleddhy Friw 140
ag@iﬁ§ﬂ tneonrs@fbug«s dorice, 4, sHdvh W%glh@tmemé 'ti?é’\’ﬂbﬁg#égi‘.ﬂé’tbr 14
| anges 20a. 20b is broken, thereb creating

mOHQWaP‘!%U\X/(Wa@ I'\%"S!'Ndﬂlﬂj [@xisp@fsine QﬁYé,CeZ?_.”O&' jcatgdifar the sake of
clafify/, e ifje tBnt&el b t'hlelfﬁ' AR dlé‘to 'p ﬁlgn%k? Fi ure 2ato
ard 1 ow ou

SO contlnues to ap er 14
thelﬁeam‘ndfﬂaywre@gaiomumsnm ofi Eigusen2b, OMersﬁdl beeﬂeldart flolv regulator
14'@?\%%?3?\5% f2|OgWZE) I% ttJrrc]) oth etrggy dc%/ét?neg ?\gwl 3\5\/"6"&%&1 tm/ough
positions 22. Bias 16 is compressed to the state illustrated in Figure 2b. Fiuid
11 also continues to flow through the aperture 15 of flow regulator 14 with an

overall result of an increased flow rate through the device as indicated by 11c.

That is, the device 10 allows fluid flow through the device 10 for a particular fluid
pressure at a first flow rate when the flow regulator 14 is at a first flow regulator
position and at a second flow rate when the flow regulator 14 is at a second flow

regulator position, the second flow rate being greater than the first flow rate.

When the user closes the control valve (not shown) of the fluid outlet 12, fluid
pressure of the fluid 11 drops below the force of the first bias threshold thereby
causing the flow regulator 14 to move back to the first flow regulator position of
Figure 2a under action of the force of the bias 16. The seal at positions 22

between flow regulator 14 and flanges 20a, 20b is thereby made again.
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That is, the device 10 allows fluid flow through the
device 10 for a particular fluid pressure at a first
flow rate when the flow regulator 14 is at a first
flow regulator position and at a second flow rate
when the flow regulator 14 i's at a second flow
regul ator position, the second flow rate being greater
than the first flowrate. 28 Wen the user closes the
control valve (not shown) of the fluid outlet 12,
fluid pressure of the fluid 11 drops bel ow the force
of the first bias threshold thereby causing the flow
regul ator 14 to nove back to the first flow regul ator
osition of Zure 2a under action of the force of

Optiorally; 4ke ﬂ@wqah 0 seeq batprpwidedi Witk apsecaw biaswnat shown) to
oro S Aoty AR R0 858 1 IRa PSR EPFide ay thorey

agalln ttb pﬁoeld@(lhd fetaisingriahcido o) fldw re?ul@ﬁ)ruﬁzwrﬁaﬂ distharge of
ism18 back to the position of Figure 2a

flw@ h1ér féasn flaigoutlet d 2oisobitiated By ysarai Hiury Whett i wsergipens the

. ﬂm{ilo%w gl{&ka%é%r}l@\ev‘é@ﬂng'oﬁné‘ro%glc%f1@ érhéljgseq t%ael;g'vgﬁbw rate,

Is itnitrated b

theUfoav ratpevisert the fldw: regliatot Hdtis matheeﬁrsgﬂdm,reglhiatcﬁrqtdsitm\.

of the device 10 is reset to a lowflowrate, the

flow rate when the flow regulator 14 is at the first
Fight©W sCaUWrBs Q5B 8w of 5 WY cg ? ﬂlﬁg‘r’Y?W control dewce The

cross-sectional view of a secon ow contr ol
devdes 208 .is atrangéed tleengage Aithi s flaidrautigt thatshemgage with a

fluid outlet (not shown). The device 200-conpri ses:

a body 222 for housing the conponents of the device

- Thgggwce@r@oa@aﬁb@gesﬂo to facilitate engagenent with the

luid outlet (not shown); 15 a rubber washer 218 to

. @rwbmzzz éamcaﬁ@"wetfmﬁnmwrdww@ dexjicedf0t he fl uid

-« Sitdeigtor 720 P B G881 ¥ty b BRI LL GG ab P S

o H0UbBBAAASABND18%d Prdvent fdaking Bewetinthe 2{&dice 200 and the fluid
outlet; |

¢ a flow regulator 202 for controliing the flow rate of fluid through. the device
200;

» aseat 208 for engagement with the flow regulator 202;

e a compression spring 204 to provide a biasing force on the flow regulatbr
202 to reset the flow regulator 202 to the original position when flow
pressure force is less than the force of the bias of the spring 204;

e a lock ring 214 for preventing the body 222 and the seat 208 from being
separated,; | _ |

e a nut 212 which is a user-selection mechanism for selection of the flow rate.
In the example of Figure 3, the nut 212 is a casing that holds the seat 208
and the diffuser 206; _

e a torsion spring 210 which provides a second biasing means in the device

200 to create a counteracting force to the nut 212 and the seat 208 to return



10

15

20

25

20 a conpression spring 204 to provide a biasing
force on.the flow regulator 202 to reset the fl ow
regul ator 202 to the original position when flow
pressure force is less than the force of the bias of
the spring 204; a lock ring 214 for preventing the
body 222 and the seat 208 from being separated; 25 a.
nut 212 which is a user-sel éction mechani sm for
selection of the flowrate. |In the exanple of Figure
3, the nut 212 is a casing that holds the seat 208

and the diffuser 206; a torsion spring 210 which

Biend WetheXirseseatchdyitas ?Gs@t@&ﬁi‘pdsﬂidnh[@r Hestiflov ra8Pohée flow
create a counteracting force to the nut 212 and the

sb fuidfogmithe flaid putlet hasthess switehes off bythe paer; posi ti on

-7 216 T B vEP iR Bl feihe, efiledr® oid £BREcpas Ahg, B nu
ohe;user; Oring 216 for preventing fluid |eaking

bet ween the body 222 and the nut 212; 5. a
@r cemesable) highyhressuss washem2he whicts regiriets the area of ¢he flow

PGB 2SR prepmciiitn 5Bk dhe 30f, busiy Hihy I buce the
fforceeofahetfligd ohuihg flsw Fégulaiop\Rozegiidl GutiRe2 drichaitgingl fluids

out| ets discharging fluids at high pressure; a
@t hidhsRiiessere; made of stainl ess steel.meshed wires, to

r e re . Vi [ ffec

3 S S 2 CTRatec IS weB i BoduBeS 36 185 arepsure
ddp twapsid \esprag iy éffect bf flbid dischatged from e deNice RDO; and
devi ce 200. The conponent functionality and their
iansaEear 2240 wreyers websis on te flyid antering ihéo theedeyice 280.

15 The body 222 acts as a housing or "frame" for all

the conponents of the device 200. Figure 4 shows a

Thée @pmpaaent fundiienbbiyyarZ? theimirtdraction exithi ome 'afotrsdrownitl now be

described.

The body 222 acts as a housing or “frame” for all the components of the device
200.. Figure 4 shows a top view of the body 222 in the direction ‘A’ shown in
Figure 3. The body 222 has three female slots, 402, for engagement with. male
projections 602 on the seat 208 (discussed below). Body 222 of Figure 3 is

made from brass, with or without nickel- or chrome-plating.

Rubber washer 218 is a moulded rubber washer ring. The washer 218 rests
inside aperture 201 of device 200 on high-pressure washer 226 (if fitted) and on
top of lock ring 214 if the high-pressure washer 226 has been removed. The
purpose of the rubber washer 218, as mentioned above, is to 'prevent leaking
between the device 200 and the fluid outlet. Without the rubber washer 218,
fluid may leak through gaps between the fluid outlet and device 200, unless a

perfect mating join can be made.
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Figure 3. The body 222 has three female slots, 402,
for engagenent with nmale projections 602 on the seat
208 (discussed bel ow). Body 222 of Figure 3 is 20
made from brass, with or w thout nickel- or
chrome-plating. Rubber washer 218 is a noul ded rubber
washer ring. The washer 218 rests inside aperture 201
of device 200 on hi gh-pressfire washer 226 (if fitted)
and on top of lock ring 214 if the high-pressure
washer 226 has been renoved. The 25 purpose of the
rubber washer 2.18, as nentioned above, is to prevent

Actuailengggeehtveethé ievidev20@ Wit aafsld tdiglet lislifacimatd B with the
Wt hout the rubber washer 218, fluid may |eak through

adapigs 288t whish bas an internaliserew Higad @2 1cler angagemesnt njo an

o Bt g B g ) SO0 v
with drh dxl'm'naadamwrthrb%@ (wdti stiovinals fanehgdgareht sathean internal

t hr ead enment onto an externally t hr eaded
thr%%ﬁ*tonoth %eldr pufiel ok pewsemwrﬂta@rmty leagrigining speans for

ret%uﬁlri%r d RFicebl i ﬁneﬁéé%ﬂ@ht ewd Ry %u(l@ﬁtm%r%‘@nhsed

engagenent wth an”1nternal threa ont urd
Suitaile ehatefblisciontbe coaslyuctidreof the addypter 280 dnclude, for@xample,

t 200 t with th
oraeR, i B o LR ket et rome PR o ot or  al & for the

construction of the adaptor 220 include, for exanple,
brass, with or wthout a nickel- or chrone-plating. 10
Flow aguiaigul@eds theHolsregutatingomecbguisat bhdewee 246 amd afcts in

o5 309, 958 545 ki, FOLS5L L S 90250 e e

seaezns 4R8 taedo@mﬁngoym éh@,goét%aﬁwdthé)ﬁfglhoﬁ@%éure wagher 226,
ressure was 226 rests on the flow regul ator

re%?” t etilovu srauiater 9e- e&iérr\%-l'@ dr tee qupepte ah &igyrgys the flow
r S
reg;ugé{ﬂ{ gpgrre%%glob %é(ﬁgsﬁﬁieeﬁpﬁﬁ Cgel o%lgg{rhﬁo§| evi (%|sc§ussed
belowr)l athrentdeviddsovmplegnerdt arﬂcﬁ@?bgahmtorzaeﬂseablm icombination
or 202 does no

wh he fl t he,
whifEs e, g, rahlath” Bife Yots, 36 ehdoe Bty GECSSaILhd Mien in the
firsPH6wGBhYIatdr fdERictE BRPEnky iRWhE S8R ﬂéwﬁ@ﬁhlta't&rbosmon.

Flow regulator 202 is shown in greater detail in Figure 5. Figure 5a illustrates a
top view of flow regu‘latof 202 in the direction ‘A’ of Figure 3. As shown, the flow
regulator 202 is generally circular when viewed from above with slots or notches
506, which act as guides for engaging guide legs 704 of the lock ring 214, as

seen in Figure 7, and as explained further below.

Flow regul'ator 202 has five different types of apertures: 205, 504, 508, 510 and
512. Apertures 504 are for fluid to pass through the flow regulator when moved

to a position for increased flow rate.

~Figure 5b shows an underside view of the flow regulator 202, illustrating

apertures 504 and notches 506 from an opposing viewpoint than that of
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FIl ow regul ator 202 is shown in greater detail in
Figure 5. Figure 5a illustrates a 20 top view of flow
regulator 202 in the direction "A of Figure 3. As
shown, the flow regulator 202 is generally circular
when viewed from above wth slots or notches 506,

whi ch act as guides for engaging guide |egs 704 of the
l ock ring 214, as seen in figure 7, and as expl ai ned
further below. 25 Flow regulator 202 has five
different types of apertures: 205, 504, 508, 510 and
512. Apertures 504 are for fluid to pass through the

dirddtiow ‘AeelFigues 3WARD shvuaslin Figude BBre Jﬁﬁtrﬁﬁbns 59 neammh are
flow rate. Figure 5b shows an undersi de view of the

flow |rggulateyuless owomngu fremsan andegside PO et flawereasiaton2§2 to

g 68308 G 20gBEGIT WsSURE PPl o

51pang mose @IEarFyJMustvdtédﬁn Eigad5cf Whiich ?gﬂldﬁw ckcﬁtﬁssectlogglzwew
roj ect m an under si de 503 o ow reqgul at or
alopg "r@ﬁgég(g HfeEiouERob; T igwm bolso Alusiiates gae dnaAssisgwhich

ap&ﬁ}rewo% §g4if ﬁﬁd&!sgfzo;g%é’segﬁl C@%‘%héffl‘ég);ggglabﬁébb%o allow fluid

ustrat rovi
flow tresigb dlo¢ dewmigk 200ew 5 al ong |ines G C of Figure 5b.
Figure 5c also illustrates the manner in which-.

apertures 205, 504 and 512 pass through the flow
In é.ﬁgt&sasﬁéwaqa F.Qu@ 5on6bd/! r‘éEdlatI)rl oup tHysoé'rg%réé‘QO@eé&é&ed to

. In situ, asS shown in ure 3, flow regulator 2
flunﬁéslpaheéfr@m tresflesd pmsled througn@perturejzemp@reaea% lcomptrllses an

tI t, Lh 01. A 203
clelatbeCoByancdy o487 PraFrdats P 45 PosfiBReganate the
|nn§H@ng|252639§f Pérﬂﬁeﬂblbrﬁgﬁ%ré%relWﬁ@r‘ere@b&? wheR rekts around

r enovabl e hi pressure washer 226, which rests around

andygRciEres fiest F?Re(dsf?o@?@p?;%”é P dlom PURISR202- {1 ow

regul ator 202. 15 Hi gh-pressure washer 226 acts as a
fluid force reducer. Wien in place, high- pressure
Highagressuz2@asber 226 cagie @isi @fiuiD 8arcefretdheers Wher én @lace, high-

flow reqgul 202 ex sed idto red fluid
presSii VEERPTES AOVHTS 4 PBIA LR bRe i Taderor frik pegiEtor 202
expdseldS td TR thhalduRE ARE! fcﬁ‘éefélftﬁl@ b #&UAbw! Fedlilator 202. In
product of a pressure
mechanics, it is known that an applied force is equal to a product of a pressure
applied and the area over which the pressure is applied to. Thus, if high-
pressure washer 226 covers a portion 203c of the upstream surface of flow

regulator 202, the effective area exposed to fluid from the fluid outlet is reduced,

_thereby reducing the amount of force applied to the flow regulator 202 from fluid

pressure.

When the fluid pressure available at the fluid outlet is above a pre-determined

amount, high fluid pressure force will cause flow regulator 202 to push too hard

-against ‘seat 208 and accordlngly,.nut 212 will be difficult to turn when a

- different flow rate through the device 200 is reqmred, as discussed below. Thus,

removable high-pressure washer 226 reduces the area of the flow regulator 202

in contact with the higher fluid pressure. Therefore, by reducing the surface
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appl i ed and the area over which the pressure is

applied to. Thus, if high 20 pressure washer 226

covers a portion 203c of the upstream surface of flow

regul ator 202, the effective area exposed to fluid ’

fromthe fluid outlet is reduced, thereby reducing

the anount of force applied to the fl ow regul at or 202

fromfluid pressure. 25 Wikh the fluid pressure

avail able at the fluid outlet is above a

pre-determ ned anount, high fluid pressure force wll

cause flow regulator 202 to push too hard agai nst
arest#ie #f}8e Prold@sPbylithd FiMid Hnthe Hdwdguldier 902 Wikt detrdae. If

turn when a different flow rate through the device
theoflaidi pressyie risdlowss Wiasc the auetsiatermingd uamoupknbightiressure

wathdh 7 BV OB ERIRE00E i Gher t1uia

pressure. Therefore, by reducing the surface 10 area,

the force produced by the fluid on the flow regul ator
Highepregpune waghe/adéo is mac{ehtrom af anysedableempteriabyier example,
deﬁﬁ_an the pre-determ ned anmount, high-pressure washer

276 may be renoved fromthe devi ce 200. 5

Hi gh-pressure washer 226 is made from of any suitable

Dol Case S35 5t bl o uR el e B eirecton
of ﬁguﬁ&s '|é3§h0\ﬁn in ffgure %‘ér\ﬁhl?e FRuusd @%Honvs% %gﬁ’ozr% Wl bEseat

Frgure 6b shows & sectional View of seat
208 through S@thd?m (EhDDDfDﬁgﬂrQZBgurE‘seaﬁa’ZOSSeaﬁ a2etr bbspertyas 604 in

604 h d idt
the 1 PhiideaS TPb Lk B ABofomote hogTbRulare 208 tfrosgl the
seétozdfm; thd Hmrer%@@ ;chbrotfo El@,cﬂér@@hﬁéﬂﬁth@ @@vléaqo@ege%@ 208
200. Seat 208 has three nale protrusions 602 f

ha%ﬂgagmglef@ﬁﬁuélogrs&@ o 2rerginecfeastrly sots, 402a@f el podye222,
as %iﬁ%ﬁ%@g%ﬁéf‘ﬁelq\grﬁnﬂﬁer e %egﬁ%%o?é)%ag l‘%c%eﬁsgaSGOG for

recesses engagi’'ng ow regula
endgging thd-flgwrreghlatamlegs, 51dt si:E@ﬂe@I Shalgain), dlsTiised below). The

porlfbh 8 eal PARGARIAOS Sshesd B8 BT Rene dodppban sngsment
Th&br&HE B svaptp%d%ﬁmge%eﬁ? Wit sE3s ® 1 454 BisHiusBated in
Figure 6b.

In the example of Figures 3 and 6, seat 208 is made from delrin.

Nut 212 allows a user to select the flow rate for fluid to discharge from the
device 200 for a particular fluid pressure from the fluid outlet. The combination
of the seat 208 and the nut 212 corresponds, approximately, with user selection

mechanism 18 of Figure 2.

During fabrication, seat 208' is press fit into the nut 212 and fully engaged with

-the nut 212 so that turning of the nut 212 effects turning of the seat 208. The nut.

212 is made of brass, and can be nickel- or chrome-plated. The séat 208 is also

engaged with the body 222 as shown in Figure 6c. The protrusions 602 of seat
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Figure 6b. 20 In the exanple of Figures 3 and 6, seat
208 is nmade fromdelrin. Nut 212 allows a user to
select the flowrate for fluid to discharge fromthe
device 200 for a particular fluid pressure fromthe
fluid outlet. The conbination of the seat 208 and the
nut 212 corresponds, approximtely, wth user

sel ection 25 mechanism 18 1df Figure 2. During
fabrication, seat 208 is press fit into the nut 212
and fully engaged with the nut 212 so that turning of
the nut 212 effects turning of the seat 208. The nut.

208 hee idvopmste imb feFRAS sIGtE U Bf BRd)| ZXKe| Sedt’ 208 is then turned
chrone-pl ated. The seat 208 is also 30 engaged with

apprasimaiely degreestantinclpekwisg indicaied sharrpwdi Huef bigere 6d. A

onfe B 1B AR ol 2208 26208 53 83,6085 02

to Meeuas Guitié -leg© TRV sfelockRdimpabed dfyFigur®Ww 84D pashed into the

gure 6d. A channel 612 is forned between body 222
fenm slois A02 0 brdy 228ahoymoiny Efgum@eﬁbg sepbprolugians; 02 are in

the, o@@eh@ﬁé Z%%aFfZOIBO%%a{ zgg reQ/ n@ﬁﬁbﬁh&moﬁfuf%@éﬁlgetg the

e slots
podtiaruisho®a. |nAE|g$Jeat6q3r'ﬂ‘te’reBJrensrcﬁﬂE|ca1£ 602 oft the geato2e8 are

of sea seat 208 is prevented from noving
'°C|E)%f£ r\’WﬁeG‘?rgosHl on shown in Figure 6¢. Therefore,
protru5| ons 602 of the seat 208 are | ocked in channel
612. 10 Alternatively, nut 212 and seat 208 are
Altérabtivelpt mut 212 and seafl 20§ arciabribetedcas 2Ghgk piece.
conprlses a conpreSS|on sprlng 204 which acts as a
bias - i.e. provides a biasing force - against flow

De\ﬁ@Q Qb@teﬂéo EQ%prlhés Eaddrhﬁf'é'sgfon dottig ZRAWhRHSAAS a8k blﬁg —ie.
bias or urge the flow regul ator 202 toward

provw@Sf ?r @tas"l% foresy + e@ﬁl@%tofﬂoms'egvl@tpr Be¥i de zpeotlcular the

corﬁ@r?%%l@?iplro ﬁsf(?@ 0l Qliagibdi d?gé he fﬂ8m z{t&r §6? Ebvwl{dsr{ﬂe first

sprin eatesac erac
flovagegulator positidh2 and seat 208. Torsion spring 210
bi ases or urges nut 212 and seat 208 to return to the
first seat

Device 200 comprises a second bias in the form of torsion spring 210. Torsion
spring 210 creates a counteracting force against nut 212 and seat 208. Torsion
spring 210 biases or urges -nut 212 and seat 208 to return to the first seat

position as will be discussed below.

Device 200 also comprises the lock -ring 214 of Figure 7. Figure 7a illustrates a
side view of the lock ring 214 and Figure 7b provides an underside (from the
opposing viewpoint of direction ‘A’ of Figure 3) view of the lock ring 214. Lock
ring 214 is generally circulér in shape (as seen in Figure 7b) similar to a washer

when viewed from the underside with an aperture 705 through  which second

.' ‘stepped portion 203b of flow regulator 202 projects when lock ring 214 rests

upon flow regulator 202. Projecting from flat underside 702 — which comprises a

seat for the lock ring 214 to rest on the flow regulator 202 — of the lock ring 214
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20 position as will be discussed bel ow. Device 200
al so conprises the lock ring 214 of Figure 7. Figure
. 7aillustrates a side view of the lock ring 214 and
Figure 7b provides an underside (fromthe opposing
vi ewpoi nt of direction "A" of Figure 3) view of the
| ock ring 214. Lock 25 ring 214 is generally circular
in shape (as seen in Figurel27b) simlar to a washer
when viewed fromthe underside with an aperture 705
t hrough whi ch second stepped portion 203b of flow
regul at or 202 projects when lock ring 214 rests upon
aref d.;mue 16§87 04 eor eHageRidttartt the duidsidtabosiehs TIQ\% réBdlator
- ich conprises a seat for the lock ring 214
Zozéwﬁﬂaﬁkagpgﬁﬁmﬁregulator 202 - of the I|ock rrng 214
12 are guide legs 704 for engagenent with the guide
slots 506 of the flow regulator 202 illustrated in
LodK ginge 234 bisok prévemtd ltheabsdy M2ZEX edids thd esd2Rd208 XromnBeing
the seat 208 frombeing 5 separated. Lock ring 214 is
sepafatec: LoRK SR Ll Iﬁ:ma@e frefmeanypUitaRle mtﬁgauaplu%mg delrin.
Lock ring 214 restrains flow regul ator 202 and acts as
a guide for flow regulator 202 within body 222 when
Locrmmmgrgmrremrarhs flowr EHgLﬂdltOV\fo)E @ndadcls agas guiderfot flowregulator

203 3PS o2 2% Bihsis v ey ram fher 5 flowyUasdaoe ansitiond the
secdHIMidw FegliRRordBYiGEn 0[05{ QHQE’ZI?% cgﬁééﬁ&d@gﬁﬁﬁﬂnately with

conpri ses rubber washer rests on t

thergujthe presssuinet shawhpof me:iewhmofpﬁrgurej@d, and on | ock
ring 214 when the high-pressure washer 226 is .
renoved. Rubber washer 218 is disposed to surround

Defice 200 5150 %3ﬂ1 r%'e§CrU§§@rde§ﬁéﬁ@1ﬂh%rre‘éﬁ%}?fhezﬂr%h pressure

prevents f | eakage between the device 200 and
WaF'I‘%r a?-Guwheﬂ prw%w%m logheinguBhérwher Hbe bigh- pressure

Va6 28 AR DA A R, BRI o

- 224, sdremmeldbeloﬂvh Rdhxbef IwasﬂremmIqurevéntSUﬂiﬁd lédieaded béttveen the

| E f
ce¥lii200 55 e TRG PUIE DRz thaLEes MESDRT P36 Rigvents

leaRBgE ofRaleihrdddh gBpS Yetihdéh ?rresﬁ@rh!cflﬂleft YR th@Yevice 200 when
the device 200 is engaged with the fluid outlet. In use, the fluid outlet is
disposed within aperture 201. Engagement of device 200 with fluid outlet

causes the outlet to abut washer 218, providing a sealing function.

Device 200 also comprises an O-ring 216 resting in recessed portion 212a of
nut 212 as shown in Figure 3. O-ring 216 prevents fluid leakage between body

222 and nut 212 and is made of any suitable material, for example, rubber.

Device 200 also comprises screen 224 made from, for example, stainless steel
mesh wires. Screen 224 prevents debris in fluid flow from entering the device
200 at aperture 201.
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Devi ce 200 al so conprises an Oring 216 resting in
recessed portion 212a of nut 212 as shown in Figure
3. Oring 216 prevents fluid | eakage between body.
222 and nut 212 and is nmade of any suitable material,
for exanple, rubber. 25 Device 200 al so conprises
screen 224 made from for exanple, stainless steel
mesh wires. Screen 224 previénts debris in fluid flow
fromentering the device 200 at aperture 201. 13
Devi ce 200 al so conprises diffuser 206 made from for
exanpl e, stainless steel neshed wires. D ffuser 206
Deté 12090415 RBniprgBs RiifAssed 0% bk drdrh Ofer @b(ﬁﬁ'lbfl’é aftfinless steel
through the device 200 from seat 208 to a | ow
meghed sviresd Diffyser 2Z06wifuses thethighopressused flaids fowydisgharged

e AE035 708 o efonp 8.5k BBl A 38 ithor o
creatial Siildyingdeffeitavhenl thy fluiy hitdi 4 daHacersdts. fldvﬂng&ﬁut of the
fluid fromthe fluid outlet enters the device 20

devigri@P0pressure at 10 aperture 201. Figure 3
illustrates device 200 when no fluid flows fromthe
fluid outlet. In figure 3, flowregulator 202 is in

Diffuser 206 4 fittddinto ¢dyriseat@08and retameddsy amys poitablagnéansa
first flow regulator position of Figure 2a) and seat
208 is in a first seat position. 15 In this state,

In L%evvﬂtﬁggggs Ghe ! @88 &kﬁe&?@ntgkégﬁg %) 399 hhge@éééﬁﬁe at

shomn I n ure eration o
aperbue201200 and fluid fl owthrough the device 200 in
varying conditions is now discussed, first with
reference to Figure 8. 20 Wen the valve of the fluid

FigRd Benust@t@@aaﬁee tz@oaMh&YVnslfmldﬂﬂéws frﬂo?HVtﬁé fdtdifiet.! W flgure

out | et throug devi ce 200, pressure acts on
3, flow regriaiRre20dds (bﬂ' the difst fﬂce/guegwl@torzms'thm (edreespeadingto a

firsPHow rAguRtSt SOidP bt RS 24 Mad dedt DUk ! ifita first Beat position.
In this state, flow regulator legs 514 of Figure 5 engage the @ step of seat 208,

shown in Figure 6b.

Operation of the device 200 and fluid flow through the device 200 in varying

conditions is now discussed, first with reference to Figure 8.

When the valve of the fluid outlet is opened to allow fluid to flow from the fluid
outlet through the device 200, fluid pressure acts on the surface 203 of flow
regulator 202. In the example of Figure 8 and following, the fluid outlet is a

water tap and flow regulator 202 is for controlling flow of water from the tap.

When the tap (not shown) is turned on, seat 208 is at a first seat position and
flow regulator 202 remains at the first flow regulator position. Flow regulator
legs 514 of Figure 5 remain engaged with step @ of seat 208, as shown in
Figure 6b and Figure 9a. Water will first flow through aperture 201 of device 200

at a first flow rate for the particular water pressure available at the tap outlet.
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water tap and flow regulator 202 is for controlling
flow of water fromthe tap. 25 Wien the tap (not
shown) is turned on, seat 208 is at a first seat
position and flow regulator 202 renmains at the first
flow regul ator position. Flow regulator |egs 514 of
Figure 5 remain engaged with step OO of seat 208, as
shown in Figure 6b and Figdére 9a. Water will first
flow through aperture 201 of device 200 30 at a first
flow rate for the particular water pressure avail able
at the tap outlet. 14 Water then flows through

Watgrerthorn efigWs eiroligpwapeguteat 205 2812, figviar mdgiator 202, through
conpression spring recess 252 and hol es 604 of seat
compeesSipReSRINGiRgeRt #52And hplestGi4eobeeat 208 Jde amanrgement of

apé?ﬂlr%.fb IS*GERAMNRY Bhi4h el %ﬁ&ﬁﬂ fl\pMtet I&Faﬂq’ﬁﬁv trofi@h itFor a
parti cul ar wat er pressure. e water wl t hen
partiontar rwatet présswwet Hiteu gvatet vdll Thdeveardin2@0td Hloeudiirough the

hol 604 of seat 208, and_eventual ly through diffuser
devighs 500 froydndiionpah et sedt 2 @nd svantuplby toealh FBESOR06.
wat er through the device 200, the wuser selects a

second flow regul ator position by turning nut 212
If aapgar ovisines & yelediDa teghee dlow Gita bhblajerathoaghatheedeviee 200, the

R P b B BT ot
40 YBERILS ReARBbRAHdUt @cerfife aXiBi(Aof indRatdd)f HeRRE2DO0. Seat 208

~arrangenent of the seat 208 illustrated in Figure 6b
is thenamevedv(totated froena s seabpesition 40 epserangd seéatpessilipn. At

i e seoRAC AbEEmaRE o J0¢, st op 08 Rl b b ob
rot£{@3 vith tHd Qé‘étrm,“s%ttﬁfét %t%% MisdisE64ePBelot a ifl%nge%%ﬁa%r leg

than the bias force o npressi on 15 spring
514 diustrgted in Rigerecppdiluid piessureiforce’ actingfdrowpparguriacer203 of

flo teo BI04 PLRirocton 2 & olnsdet e it Sas RS ot prhgression
SprifYy 264 3R gainSthePopFcEReSdipsction 0 ﬁé\ﬁnégm@cdr 20RmEVRR from

flow regulator |egs 514 engage recess 606 of the seat .
thepfigst flow segulptor wpsitien dadha serandgfiew regwlategpesition and, in

dofgiriSe® 8657 75 Ea R ok ¥ SRt slenlnf dge Wysepyiator
legR' PSRRI P cdsBBTEEH thel8at BUSLLHosREM @, as shown in Figure
9b. Water pressure force applied to surface 203 of the flow regulator 202
causes the flow regulator legs 514 to press against the seat 208. Torsion spring
210 acts to urge the nut 212 and the seat 208 to the first seat position but is
prevented from returning to the first seat position as the fluid pressure force
forces the flow regulator leg 514 into recess 606 of seat 208 and position ©. A
friction force acting between flow regulator 202 and seat 208 caused by torsion

spring 210 urging seat 208 towards the first seat position may contribute to the

bias threshold force.

Water still flows through aperture 205 as shown in Figure 10. With flow
regulator 202 in the second flow regulator position, new flow path 1202 between
the flow regulator 202 and the lock ring 214 and flow path 1204 between high-
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210 acts to urge the nut 212 and the seat 208 to the
first seat position but is prevented fromreturning
to the first seat position as the fluid pressure force
forces the flow regulator |leg 514 into recess 606 of
seat 208 and position O A friction force acting

bet ween fl ow regul ator 202 and seat 208 caused by
torsion 25 spring 210 urgi n$ seat 208 towards the
first seat position may contribute to the bias
threshold force. Water still flows through aperture
205 as shown in Figure 10. Wth flow regulator 202 in

prebSgres@asher PPevarice doaleiulfes b2 0Bpen gbr A8t RRAIBW1#PSugh.
between 30 the flow regulator 202 and the lock rin

Accordinglyd thergvargdwr adeitions fiawepaths grroush the epetuee 51 8. When

Mo Pl a0 e i RSP R F Sy A2 poBER, 18l o, fpw patn
1204 svinpidited Byhhighghrebsereapashier 226145 siben in FHigiwe 8. The flow
T A ERTE O SIRL

20 A SRS PRRIP GRS 205, O Bt EDEHLR By HiSygn o
an apditibnakfl6@&atd td ssppl@narit thediow 2818 emdtesd bptapariuye 205 is

t,hrough di ffuser 206. The sjze of aperture 510 is such .
propiieed. e et AenisiIo 71 s9ranst Bonoratdpiic FeRend Hiow rakg being
grebfdrehan & At AywaBRg ture 205 is  produced, thereby

~achieving a second flowrate, the second flowrate

being greater than the first flow rate. 10 Thus, the

fl hs i,n the devi the fl I 1
Thisy 38R0 el 'L Bnd VRS0 ittt Tpe At 2Benan the
secdnEOTEw $e§@afdrPusrdh defingd aaddhpssiRSfowstthid? r{fl‘baférr &Foss-

than that of the first flow path, thereby to allow the

seciigeghdred Ban that ef the Hestdlowapath. theiebyHe glioms ther pegpnd flow
a4 e P, PRI SR | oo L1, L2 e
lock ring 214 with the flow regul ator notches/ gui des

Floévor%gulator 202 is guided in its movements within body 222 by engagement
of guide legs 704 on lock ring 214 with the flow regulator notches/guides 506
such that when the nut 212 is turned by a user to select the second flow
regulator position, flow regulator legs 514 engage with a corresponding recess
606 of the seat 208. Accordingly, without the lock ring 214, the flow regulator
202 will move togéther with the nut 212 and the seat 208 without engaging with
the recess 606 of the seat 208. Therefore, a different flow rate will not be

achieved.

When the user does not need water to flow through the device 200 any longer,
the user simply turns off the tap. Water pressure force acting on the surface 203
of the flow regulator 202 is reduced to zero. Thus, this force is less than the bias
threshold (the water pressure force acting in direction ‘X’ (as shown in Figure 8)
is less than the bias force acting in direction ‘Y’ (as shown in Figure 8)) and the

flow regulator 202 returns to the first flow regulator position of Figure 3.
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such that when the nut 212 is turned by a user to

sel ect "the second flow regulator position, flow

regul ator | egs 514 engage with a correspondl ng recess
20 606 of the seat 208. Accordingly, wthout the | ock
ring 214, the flow regulator 202 wll nove together
wWth the nut 212 and the seat 208 w t hout engagi ng
with the recess 606 of thel6seat 208. Therefore, a
different flowrate will not be achieved. 25 Wen the
user does not need water to flow through the device
200 any longer, the user sinply turns off the tap.

CoN¥dqiently eelscat DOBC BrEhér Wit thd Aet 317, fR6 @irgdBto Be firdEseat
flow regulator 202 is reduced to zero. Thus, this

positigre @nder fasee of iag serendibias, toriers spriag &1Re Vwé\t #ow regulator

leaR 5337 mers SrBag B aeeh 0B, aleeas 208 20R05PT (0 85 shown

m,ij%u,%cg don "Y' (as shown in Figure 8)) and the 30 flow
gul ator 202 returns to the first flow regul ator

posi tion of F| gure 3. 16 Consequently the seat 208,
he first

AtgrBdfedlin ilhoBeterorae e fap HohinhdRtuh tnedeplsh 2063t the

secoRd flflv k8, asthnfdé/oé’Mdo%ﬂ%%ﬁf thel rﬁﬂ%@lé'nc‘énﬁ%rémf §ch|eve a
engagi ng recess f seat at position OO

thirdhweirhigher fowuate. Jeiis B done byduinieg jhe nit 21 @t saconedime by

t ap ilo n thr.o deV| t he
anq s Joff decreRBe sOng e B S8 £ o Bl trones e desiton
to ARk 6EabpbsiRYe. At thid firfle, HRS stlébgbérarfér@énﬁéﬂt%f theiseat 208
is done by turning the nut 212 a second tinme by

illustratetien Figurey 6bagtates with the tseatr@08, Bhdhateatep2@ i$ rdisposed
the second seat posit 10 to,a_third se 03|t i on.

belay 2 Hiow fegiator e %ﬁ@aﬂaﬁdanbaséﬁﬁ 59 If ik pegsspips force

actingl & Uppke @uifBc& 1200 6F fbv reg @bt 202 h HiectRAAX 288 shddn in
that step OO is disposed below a flow regulator |eg

Figane18) is areaten banithe migaifarce of compressian mipsisg 204 aefingein the
on i eloH P {asSH T FRErehy G AL A% fgm e
seddne fluvasedulatoe pokitionrtprethiiddiovs rEguigto? Pdsitiohiai@ mbvésdown
a step from step O to step @ such that the flow regulator legs 514 engage
recess 606 of the seat 208 at position @, as shown in Figure 9c. Water
pressure force applied to surface 203 of the flow regulator 202 causes the flow
regulator legs 514 to press against the seat 208. Torsion spring 210 acts to
urge the nut 212 and the seat 208 to the first or second seat position but is
prevented from doing so as the fluid pressure force forces the flow regulator leg _

514 into recess 606 of seat 208 to position @.

Device 200 works well for user selection of flow rate without torsion spring 210.
However, nut 212 with seat 208 have to be turned back to the first seat position

manually once the fluid flow from the fluid outlet is reduced.
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- 15 opposite direction 'Y (as shown in Figure 8), flow
regul ator 202 noves fromthe second flow regul ator
position to a third flow regul ator position and noves
down a step fromstepO to step OO such that the flow
regul ator | egs 514 engage recess 606 of the seat 208
at position OO, as shown in Figure 9c. Water
pressure force applled to sifrface 203 of the flow
regul ator 202 causes the flow 20 regulator legs 514 to
press agai nst the. seat 208. Torsion spring 210 acts
to wurge the nut 212 and the seat 208 to the first or

As sRe@Nflofe Figuresii 14 Owhient tHes flol PoaRd J0201 dRithe &frd flow
as the fluid pressure force forces the flow regul ator

reguigior pasition: the epEBings1R04betwaen dugh-Pressuise twashen@26 and.

ﬂov@%@ﬁéﬂo‘f%&og é‘éqtrslﬁayéﬁ]ldmf pf%ﬁ%{ 1%@@# oé}hﬁ{ckfzrlfg;v‘ém and

tholUt “torsion spring

flowirédulaont20208 diswy at ito meximuimedithahé dpenirt® 205 hn8e204 at
posi tion rranuallg once the fluid flow fromthe fluid
thetslm%muir% walel éeablerte floxs threegh the ppenigasd 202.and\hdgd at an

overA® hi t‘%‘rﬁ’ffo \%t@t mroagﬁ ﬁf%r@re %%étggﬁftghé 58y aé&%‘#eaé% and

posi t enin press
apemhxbe!ﬂZIfblemﬁOMdfdhe rsegtRaBand} B entually, diffuser2061Es seen

ni ng, 1202 between | ock ring 214 and fl ow regul ator
frorgg;gglijrg 51]%0 at its maximum Wth the openings 1202 and

1204 at 5 their maximum water is able to flow through
the openings 1202 and 1204 at an overall higher flow
The size, oft thedugas é@émrm rtiese ﬂovy regpéatouPe2 59 8alcapated o eréddce a

nigfl et L1 Setise. s aibTess 809 cte ieal Sp B g praSSurefrom the
fluid Oodingt SreRedf erﬁé\?@l’h%ﬁ% 5@409&&% fthewrdregubRiatéd 29¢ the

is calculated to produce a igh flowrate setting.
compiiessied) B IM404 58 thiay the §@Wt nﬁfstﬂart@ru?@? gAB SR PEessedragainst

thetéé%t 2f0|8ué|tq sofé%%erbc%§§ at géslﬁgﬁ l@haé %ESﬁ'n IR é’-gét?rre(:@?elf %meesme

force crea ression spri
of theédolds0504 Esghmbaarge pa(o)] nathIeugln G&—Shdleegimmm bettbe high and
final recess on Q as shown

the; iipauro o flaw rHaLialor SORwil ndt b Ablects Gisate snough force
for F}rﬁ%ﬂég nrgbﬁl‘éltdraiﬁ {60188l e BIES o PSPt sidrespritfy 204 and

press flow regulator 202 against the seat 208.

Similar to that described above, when the user does not need water to flow
through the device 200 any longer and the user turns off the tap, flow regulator
202 returns to the first flow regulator position and seat 208 returns to the first

seat position of Figure 3.

In this way, seat 208 is in its first seat position and flow regulator 202, in its first
flow regulator position. Accordingly, when the tap is turned on again, the water
from the tap will flow through device 200 at the first flow rate until the user turns
the nut 212 to move the seat 208 to the second seat position or a third seat

position to achieve a higher flow rate.
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the fluid pressure on flow regulator 202 wll not be
able to create enough force for the flow regul ator
202 to overcone the force of conpression spring 204
and press flow regul ator 202 agai nst the seat 208. 20
Simlar to that described above, when the user does
not need water to flow through the device 200 any
| onger and the user turns d®f the tap, flow regul ator
202 returns to the first flow regul ator position and
seat 208 returns to the first seat position of Figure
3. 25 In this way, seat 208 is in its first seat
Fighess 12,018 andl 14 show eeldalies 280 Whdnthitffow rdgilatof ROYis in the
~regulator position. Accordingly, when the tap is
first J%%deghlaé@faim,smne seeoad flowo reguator aposition andyvihird flow

rod BBt 5O 14 - DU sk s Fomoves

As seartionhet esiovep tHd high-ressurehvasherels ispefidviedwhién the water
achi eve a higher flowrate. 30 18 Figures 12, 13 and

presaurenromithe taR s lowep thama dredetermingd pregeirg: or 202 i s
inthe first flow regulator position, second flow
regul ator position and third flow regulator position

For exarepld, \ireIRigureet? t reendial lof the $dghi-prowsine wadher i226 exposes
r enov As nti oned above, the high-pressure washer '

aperBS, 517 evetmRRRo: v vigdulater S02s unbine: Bint e raguiator
i - o canr

PO S L T e PORToH, SpeT e SR planked

by eemoyable higbrpressurel washen 226enhéemen fpasitioregWheorthg0ap is

ury o Vot P b BV BB 206 e BBl 5. 3Ecben oo
thrbGN kpErtdfe By2r vﬁewﬁw PatBi tﬁFbLR:{rﬁﬁﬁéfjtﬁroér’]‘@W &ill %%\%P}Mﬁﬁéht the

in position. When the tap is ur ne , wat er
lower flaw fthigyabhrBEGH SR8t 8F @ ZosuIhof i theHoyumater psgssure. As

oo e 8P BTSSR i ot

. theageat 208 and0éversually thsaldh thie diffeséra@@@8rat er pressure.

descri bed previously for Figure 8, the water will then
pass through hol es 604 of

Figure 13 shows the water flow paths when the user turns the nut 212 so that
the seat 208 moves to the second seat position to achieve a second flow rate.
The flow regulator 202 moves to the second flow regulator position in a similar
manner as described for Figure 10 above. However, as seen from Figure 13,
aperture 205, aperture 508 and aperture 512 are exposed to allow water to flow

through them.

Figure 14 shows the water flow paths when the user turns the nut 212 further so
that the seat 208 moves to the third seat position to achieve a third. flow rate.
The flow regulator 202 moves to the third flow regulator position in a similar
manner as described for Figures 11a and 11b. As seen from Figure 14, the
opening 1202 between the flow regulator 202 and the lock ring 214 is at its

maximum when the flow regulator 202 is in the third flow regulator position.
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15 the seat 208 and eventual ly through the diffuser
206. Figure 13 shows the water flow paths when the
user turns the nut 212 so that the seat 208 noves to
the second seat position to achieve a second fl ow
rate. The flow regulator 202 noves to the second fl ow
regul ator position in a simlar 20 manner as descri bed
for Figure 10 above. Howevel® as seen from Figure 13,
aperture 205, aperture 508 and aperture 512 are
exposed to allow water to flow through them Figure
14 shows the water flow paths when the user turns the

Figard 1812afcrbddresctiomal dlew bR thikbdeé@aé 1808, Devre 1500t Bimilar
third seat position to achieve a third. flow rate.

to druice| 300 refghigwrer3.2blewayees the differenpes darel thet device 1500

co IALLIeRARY 157 iich ' TH ey LT Bha 383 4RI 1500
The peranggmb2d of deviceerb00hie suitable fog Wxedraally thteaddd fIOR outlets.
lock ring 214 is at its maxi rum when the fl ow

Furtheyudevise o0 idees natromaprise ar $eak Homavar.onutybal2 obevice

15 g Sk oS AT SERH TR Bl B i 20
of Figyre 8. Accotdimghgrthetriv 1(51foeneﬂm$aaltlﬁe hha21ﬁaﬂd0feat 208 of
150 npr; | | ing_1514 whjch is_external to
defif 298 Rua by dauge 200 BEGiGUTe b dsiaom Jafse fomprises a
) : i ; _ ; )
sode1527 ol B 7 i S g AR ARl 400 o
torgjentsprirg e 8rwhinb tbidses2he fnud il 2dowaElx0a icstpnit pesition, an O-

LT se n sho [ ead of the seat 208 in the

”"%i@?@@”?c%f“ b@rﬂa\é\ﬁ%pg%'Accordi ngly, the nut 1512
functions as the nut 212 and seat 208 of device 200.
Simlarly to device 200 of Figure 3, device 1500 al so

Figummpt 6 cbbmang 4By shgwrhe devican 5@ whendhe flopregglator 1502 is
gl ' ' 504 i4f - j ;
at fsh%r [ ngﬁé\é%gaﬁ %ﬂg%%ggréss t ogldnﬁw %%%Q&SV%% ggo Q‘agﬁ(ﬁ ?II%'? d'flow

reguigtop @oisitionn respeclivelyi Ahel Hve aegllator ubE2 magdwerto the first,
16b apnd 16¢c show t he device

seq]g%éiﬁaqcﬁk%é{f&%/ Itleg@.ugtg( bHesHigpwhen a user turns the nut Jfg? g to a first

nut position, second nut position and third nut position respectively. When the
flow regulator 1502 is at the first flow regulator position (Figure 16a), the water
flows through the device 1500 from the tap to which device 1500 is engaged
with at a first flow rate. Similafly, when the flow regulator 1502 is at the second
(Figure 16b) and third flow regulator (Figure 16c) positions, water flows through
the device 1500 at a second flow rate and a third flow rate respectively, wherein
the third flow rate is greater than the second flow rate and the second flow rate
is greater than the first flow rate. As shown in Figure 16a, when the flow
regulator 1502 is at the first flow regulator position, the water flows from the tap
(not shown) through orifice 1520 in the device 1500 following flow paths 1530.
When the flow regulator 1502 is at the second flow regulator position, as shown
in Figure 16b, the water flows through orifices 1520 and 1521 following flow
paths 1530. Figure 16c shows water flowing through orifices 1520 and 1521
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at the first flow regulator position, second flow
regul ator position and third flow 15 regqul ator
position respectively. The flow regul ator 1502 noves
to the first, second and third flow regul ator position
when a user turns the nut 1512 to a first nut
position, second nut position and third nut position
respectively. Wien the fl &R regulator 1502 is at the
first flow regulator position (Figure 16a), the water
flows through the device 1500 fromthe tap to which
devi ce 1500 is engaged 20 with at a first flow rate.
foll&@vitigl AbWYpathgens3davidrothe W aeQlilaf02503 iatattthe third flow
second (Fl gure 16b) and third flow regul ator (Figure
regyledgr pRedtian.ons, water flows through the device 1500
at a second flow rate and a third flowrate
respectively, wherein the third flowrate is greater
As tbacriigdtals@cofod delvive 2G0, avtwrdtﬁelma&emshdré Wcéaicemglcﬁl the

reater th he first flowrate. in Fig
Sur%&s tﬁ&?eﬂtqvv m%@twééeﬁaf &dmzaﬁ § fﬁ?“'f kb f@f %qmple a
usef( tQW\lﬁ vm?{e?ﬁpbu b@ﬁ erfor p%&r?'ihé lcﬁ}gﬁ)a&é?@?\ E?EBQG‘RM is

or| In t evi ce
greétﬂrl ttmnn@ef Waterpptassute 3drce e rthetedorkel the fleguiegutator 1502

5Ty Bl 0 838 S et e
Ieg&ﬁ%@S%’f%éfﬂ%%v FJul 28t “l%ﬁ'a‘&Wn?Qﬁ‘Hh% Ar312R bgr%@cé@?o lower

shows water flow ng throu ifices 1520 and 152
thaﬁdhleowmerrf@m tpfathmtorsm swrmg f1p&0f trm/vnutegﬁnatreturmsaa the
i.s at the third.flow desc

posifrh st oLl EibuBs15, ABHOBhBivaFBeh 1FE s JUfE ba e tap

aga! thedn @M 31 ané flow FéyiﬁatéEQSOwaﬂl R & t‘h‘é’ fire® Hb{ab@émon and
1502 is reduced as a result of, for exanple, user

first {ewiirpgulBtar ROSEIONAGSPEFE by A%t E1MAT el igEh 5he
conpression spring 1504 is greater than the water
pressure force and therefore the flow regul ator 1502

Figuet U7 shotvs d besgesdctional dewsifavouirth device ¢706. In device 1700,

Con ent]y, he_force .of the s 1515 of _the .
the g2 PH IdsVise Zasbof igbig iSin infelonmot s 1404 dinicg 1708
corhfrid g§01 ﬁﬂﬂﬁ‘fbrt&%a%%%rﬁrvfnﬂ{ B B6WiBGuUiRESHRfrusion 1732.
spring 1 the nut” I512 returns to thé position as
Thes iirwd 708 i5i guargex to Ao dombly taiiee aentreussticaluaxis of the
devide H'}Sot While the flow regulator 1702 is arranged to move axially in the
centre vertical axis of the device 1700. In particular, the flow regulator 1702
moves in the direction indicated by arrows ‘X' while the pin 1708 moves in the
direction indicated by arrows ‘Y’. Device 1700 further comprises a compression
spring 1704 biasing the flow regulator 1702 to a first flow regulator position, a
diffuser 1706 and a torsion spring 1710 biasing the pin 1708 to a first pin

position.

Figure 17 illustrates device 1700 when no fluid flows from the fluid outlet to
which device 1700 is engaged with. In Figure 17, flow regulator 1702 is in the

first flow regulator position and pin 1708 is in a first pin position. In this state,
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again, the nut 1512 and flow regul ator 1502 will be at
the first nut position and first flow regul ator
position respectively, as shown in Figure 15. 15
Figure 17 shows a cross-sectional view of a fourth
device 1700. In device 1700, the seat 208 of device
200 of Figure 3 is in the formof a pin 1708. The pin
1708 conprises steps 1730 ¥lor engagenent with the
flow regulator protrusion 1732. The pin 1708 is
arranged to nove normally to the centre vertical axis
of the device 1700, while the flow regulator 1702 is

flovalreQuIERY protraBiva mzabhga?@s sk 20308ntthe rﬁsﬁrﬁércéé shown in
axi s_of the device 1700 n particular, the flow

F'Qk’@gﬂff’ator 1702 noves in the direction indicated by
arrows ' X' while the pin 1708 noves in the direction
i ndicated by arrows Y. Device 1700 further conprises a

Opemtiphessi davices pr 100y ahtO4luld W ghtdiggH |devidee dTi0Bt @ varying
1702 to a first f|low regulator position, a diffuser
Safédd@seriesh, dirsts pith gfarence e afioHep fifa. pn the Z@mple of

e e ke

is fmh'cénntr@mmg flewl@0Wates feargabedapi be?ncbm 7ra0g«|:p@ra1e7s. ift Ippivciple,
l t 170 t t ow regul at

in ?) uflg ?{{%répnc?ql 4 255 ?fr i:!r'-igsufr‘?r%t‘i‘nﬂl RNpbER icorrespands, in

ik |§ @ttﬁts@ t 288 of F &£&gul at or protru5| on 1732 engages
pri Jb 730 |an thg rra@rejrrler as shown in Figure 17.

Operatl on of device 1700 and fluid flow through device
ions .i S

70, di t ' , first w.th
b Ap et By o 0l o Sl A ol bt ane
flovitteglilatdror 0 rerh s étU!h‘é ﬁ’rléi ity fei%tﬁatﬁ’?b%éltlbﬁPWé't@r will first

flow regulator 1702 is contr | ow of wat er

flow thyrugheareiire P cat qfw féﬁmra&eef@r the, p@rtilq%arpweter prassure
ava?§§|§n%tlot?\% etggrlﬂgl t\ﬁag&vtbgﬁm Q{% t‘P\frOLquﬂgégm?rea‘ggO "tArough the
sidéiof)pine1 A8 aﬁdwventUahgthmpghniufusénde is turned on,
pin 1708 is at a first pin position and

If a user wishes to select a higher flow rate of water through device 1700, the
user selects a second flow regulator position by pushing pin 1708 in the
direction 'Z" shown in Figure 18a. The pin is then moved to a second pin
position, as shown in Figure 18b. if fluid pressure force exerted on flow
regulator 1702 by water discharging from the tap (not shown) is greater than the
force of bias 1704 exerted on flow regulator 1702 in the opposite direction; flow
regulator 1702 moves to a second flow regulator position such that flow
regulator protrusion. 1732 engages step 1730 as shown in Figure 18b.
Optionally, restriction means (not shown) is provided to ensure smooth
transition of pin 1708 from the first pin position to the second pin position and to
ensure pin 1708 does not immediately overshoot from the first pin positioh to a

third pin position (described below).
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flow regulator 1702 remains at the first flow

regul ator position. Water wll first flow through
aperture 1701 at a first flowrate for the particul ar
wat er pressure available at the tap outlet. Water
then flows through aperture 1705, through the 15 side
of pin 1708 and eventually through diffuser 1706. If a
user wishes to select a higRr flowrate of water

t hrough device 1700, the wuser selects a second flow
regul ator position by pushing pin 1708 in the
direction "Z'" shown in Figure 18a. The pin is then

wnﬁnrm@l régulatorer@inbihe gebdesfiéwas u%rsﬁwfbh dw @8epaths
if fluid pressure force exerted on f

arer @géteﬁ By oPEDINGY 7Bt Acceridingivr Waia) ffqvxtﬁﬁhra@gh apertveg 1701
70;
as BT Py, Badab bl o8 3Dubh onaiig 1780, Bl afeipd ow.

theretgualiiving bréstomaMesw tateattresssuhd flowratediding greater than the
osition such that flow regulator protrusion, 1732

firsefigugate. step 1730 as shown in Figure 18b. 25
Optionally, restriction means (not shown) is provided
to ensure smooth transition of pin 1708 fromthe

If & uset fyrthrerposives gin t170Bhin theee divdetiorn ‘oisi Figare 218, toin 1708
ens pin 1708 does not i med] ately overshoot from

mot’ﬁ%l#'fqnf‘s"‘t SBEANGAYT PPEIondoz2 thiFd min Rositionsiasi ehpwn in Figure
184 IS F ?;%?’e q@bom W o§u|a¥3r¢ 762 A¥ves Hrﬁtéjgeécﬁﬁzﬂé\n rbf&ator

second Tl ow reg posi tion, new
posi’ticmatteda bipird pthonv nepgLivator  plesitaond iwkggny | thevafowe of dlued pressure

exqanrSIDR R bhbsrE00e. Eou feoneh PuoisioB a2l sndhues step

1730"%%e§l¥0v@r|1 ||ﬁVF|§Grea18§CWWerT lﬂaw féglﬂatole hemeréomdtﬁé ﬂWd flow
rate elng greater han t he fiTst | ow r at e.

regylater PW'E'W@)H“%%PW*TWS‘ 75.9 is h@creas@@tth@febyza"qwnng more

\Y A N)
wafer 9 figwliif p@ﬁp%@ﬂ@ﬂﬁ@ &Rk Qg\ﬂ\?ﬂ@ni?@&ﬂghm i8I0 Flow
regutatét gmoe iBlthe fthivd/ ﬂ@guﬂ@dﬂ‘toﬂmltmveﬂodm odn third efteovacrate,

flowre Lg){s 10 05|t|ontoath|rgflowre gul at or
whesin W‘o f3e | Sf%aé%?‘afnltbﬁéeﬁ% fgneatexceeds the
force of b| as 1704. Flow regul ator protrusion 1732
engages step
Although the devices have been described with particular reference to the

accompanying figures, many variations are possible, as will be clear to the

skilled reader, without departing from the spirit and scope of the invention.
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1730 as shown in Figure 18c. Wen flow regul ator 1702
isinthe third flow regulator position, the size of
opening 1750 is increased, thereby allow ng nore
water to flow through opening 1750, and eventually
t hrough diffuser 1706. Flow 15 regulator 1702 in the
third flow regulator position allows a third flow
rate, wherein the thinij?M/rateis greater than the
second flow rate. Al though tThe devices have been
described with particular reference to the
acconpanyi ng figures, many variations are possible, as
Wll be clear to the 20 skilled reader, wthout
Claimsarting fromthe spirit and scope of the inventi on.
23 Cains 1. Afluid flow control device arranged to
engage with a fluid outlet, the device conprising: 5
1. a fA Bwid 8gwl evmiroladedog extraretb e enigabenwitthea dlaid oatlet, the
d ainst .a first bias between a first flow regul ator
evﬁ%ﬁ%WWH?Wﬁlch allows fluid flow fromthe fluid outlet
Lhrz0pgR reBIats 5F8ngéd 3o rhévd mﬂﬂhﬂ‘("tﬁ@&l@vfo@re\lg"alnst first bias
particular fluid préssure and a secon regu
between gifisat fiaw cegulatoswesitioni which @lofvsdid Aewffram dh@ lﬂuldenbutlet
e econd ate for
thrc S ek 0%, ot ' Fa@irafle FF ereicuBR LR =Sl 13 @ second
ﬂovdoeeg"laat@r @aistiont WAIEht Sikbvid REid fiowWrdrattRe i@ dukiBthrough the
regul ator bei ng arranged, upon user selection of the

devicecaha sacond fowupte tar tb@spam@war flyidrprrssuce.tthe srappddflow
ratd lh(g}qgggé{bm%n tFPQSﬁrE# er fluid pressure force
thro evice | the

t he fuid pressure force exceeds
a fthe diowbiegslatohbeisg@rchngadd upon nseeseleativh of the §écond flow

flow requl ator position when the fluid pressure
reovigRicPFatots® rite {dhe i9eeond: dw rpklle Bosiion ter i
pre$suredofdecthrauyt el delavé eahefflued prd¥stire fd#bé Iéz&t’:eeds a first bias

qu rising a seat for engaging with the flow -
threspgld, @PértO\Xﬁé?F torthe disstlavs Frrogulatenppaigian avhsn thesfuid pressure

forcand I?é@tﬁ'éﬁ'tﬂe ﬂpﬁ%yﬁﬁésﬁgbectl on of the second fl ow

regul at or position vice is 20 arranged to nove
the seat froma first seat position to a second seat

2. loosllﬁeI ﬂﬂid flow control device of claim 1, further comprising a seat for
engaging with the flow regulator when in the second flow regulator position, and
wherein, upon user selection of the second flow regulator position, the device is
arranged to move the seat from a first seat position to a second seat position,
thereby to allow the flow regulator to move to the second flow regulator position

under the fluid pressure force.

3. The fluid flow control device of claim 2, further comprising a second bias

arranged to urge the seat to the first seat position.

4, The fluid flow control device of claim 2 or claim 3, wherein the flow
regulator is arranged to move axially in an axis of the device and the seat is

arranged to move rotatably about the axis of the device.
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thereby to allow the flow regulator to nove to the
second flow regul ator position under the fluid
pressure force. 3. The fluid flow control device of
claim?2, further conprising a second bias 25 arranged
to urge the seat to the first seat position. 4. The
fluid flow control device of claim2 or claim 3,
wherein the flow regulatoryis arranged to nove
axially in an axis of the device and the seat is
arranged to nove rotatably about the axis of the
devi ce. 30 24 5 The device of claim2 or cI ai m 3,
thefl ul at.or i s arrange
iR ViR o CACEH ol deheEeRiHS o Seaiiis is amranged
to rﬁbf/é"bg@&#lyt ifh RV BxisNOF IRY ldevice ARG tRXI Sedtf ist Qﬁaﬁ?é’d 46 move
. The'fluid flow control device of any one o
normraﬂyrmtrze ags Bf thehdewca. t he seat conprises a recessed
portion and the flow regul ator conprises a protrusion
for engaging with the recessed portion of the seat.
6. 7. THeefidib Wiotv Ebritrsl QeVideodf &HBVHEE 0PLliafrhaiotots, WHEER the seat

the recessed portion of 10 the seat conprises a
conpisEsch reessed prastion apithe flogy regwator gpmprises acpietiusion for

engggmlﬂc\grtﬁfth@%’ce%g@d orl%rf"b{]rt'ﬁe]s g 7, wherein the flow

tor 1s arranged such that rmvement of the flow
regul ator fromthe first flow regulator position to

the_ se d, fl ow | at or sition defines a second 15
7. conBslivie avgoplphdeyics o aim Br Wheraln dne snassseddgertion of
the rs@bfi&d)r’ﬁﬁnéés 8 porticr oFé’t@B?éHtp‘?%ﬂIé' ow path when in first
flow regul ator position thereby to allow the second

flow rate to be greater than the first flow rate 9.

fl w_cont ice of one, f
o e B o el deiee StmRegte of Saims “uft ZrnBerein the flow
regallalcm\rsuareangeﬂ &ath dhabfnca/ernhen*tcbff irreV\ﬂdswgebata%r from the first
posi tion ich allows fluid flowfromthe fluid

f'o“ba'%w?torm%}w IchineBere Sovaraamstar Posiion ieinesca second
corﬁit%rtl%aﬁdw Gk bf Eréﬁtgr Efo%§%érc§onélhz§re5%fa‘i’|velt8‘% ikt Bomposite

bei ng greater than the secon
flow path when in first flow regulator position thereby to allow the second flow

rate to be greater than the first flow rate.

9. The fluid flow control device of any one of claims 1 to 8, wherein the flow
regulator is arranged to allow user selection of a third flow regulator position
which allows fluid flow from the fluid outlet through the device at a third flow rate
for the particular fluid pressure, the third flow rate being greater than the second

flow rate.

10.  The fluid flow control device of any one of claims 1 to 9, further
comprising a removable fluid force reducer arranged to cover a portion of a
surface area of the flow regulator exposed for contact with fluid from the fluid

outlet, thereby to reduce fluid pressure force acting on the flow regulator.
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flowrate. 25 10. The. fluid flow control device of
any one of clains 1 to 9, further conprising a
renovabl e fluid force reducer arranged to cover a
portion of a surface area of the flow regul ator
exposed for contact with fluid fromthe fluid outlet,
thereby to reduce fluid pressure force acting on the
flow regulator. 25 11. Th?5fluid fl ow control device
of claim 10, wherein the flow regulator conprises
apertures arranged to be bl anked by the renovabl e
fluid flow reducer when in position. 5 12. Afluid

1 LTS E5060 TR TSR S
confiris@RafferiPesraMEnYLd R Pletﬂ%%%vt?f%@%&%blé‘ﬂmdrﬂm reducer

bias Dbetween a first ow regulator position whi

whex ingyasitiarui d fl ow fromthe fluid outlet through the
device at a first flowrate for a particular fluid
pressure and a second 10 fl ow regul ator position which

12.al |pvmid Figivdchbhipyy d6se thearided t @Rghee Witk 21 alid Batlet, the
device at a second flowrate for the particular fluid

deViﬁee%UP'é'?‘inghe second flow rate being greater than the
L'pgaztﬂa\‘é/ler‘r@gg éffér‘g?{réﬁs%é ltc? Hhévd Wl@ o#qeg@egﬁggééagﬁgfg 'first bias

he " seco
betweosen ta first fléw reguiatdr poshtionselsioh dlibvevlui® fowatsm the fluid outlet

osition under fluid 15 pressure force through the
thrfyghy the Jevia e 4 F"l.ﬁt HOWr'@E%Fﬂ'@ pajticelae{biceRresgurg ard a second
' I O BB i I t '
Tor s ARt R T ol o 8y SR B o
deviae ataecseadnd flowwateetorl thegpartioulahdlufd petssur@whe second flow

rate, Gp G Bt el e Cip ¥ B a 11 uid outl et compri sing

‘usithg floleregiéatocbeinl axrahgeae upbn wsar BBlettib® of the second flow
regulator position, to move to the second flow regulator position under fluid
pressure force through the device if the fluid pressure force exceeds a first bias
threshold.

13.  The fluid flow control device of claim 12, the device being arranged to

allow a user to reset the flow regulator to the first flow regulator position

manually.

14. A method of controlling fluid flow from a fluid outiet comprising using the

device of any one of claims 1 to 13.



