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PCT/ AU96/ 00486 | MPROVEMENTS i n OR RELATI NG TO
VALVES  woepss3s? 1he present invention relates general PGT/AUGKSKESeS, in

one aspect particularly to valves which are inmmerSed in the

fluid the flow of which the valves cont r;ﬁ'.; and in anot her 5 aspect
particularly to valves for controlling the flow of fluids

t hrough the valve. Mre particularly, the present i nvention
relates to valves for controlling the flow of | i qui ds,
particularly water. Even nore particularly, the pr esent
invention relates to vaMPROVEMENES| ENfOR REBEATING TO VAIYES ci sterns for
flushing toilet bows and the |ike, such as inlet valves for
admttlng water to the cistern, and fl ushing val ves,

particul arl Fhamrepmhmgm&ioesre%ea@ cgenerally to valveset dRn@xeor
control ling B?eﬁ%sﬁaﬁﬂbﬁh&tliﬂ €6 vAtves which aréllﬁm:ﬁsedThQ ghesent

vent) on TR B or wnsehpn PRkHER RIS, el 1 holEbts, 11 O
cisterns aspect palzm:spﬂ.drﬂ.y boi wdllmgs forhcastodIling ltlln::l&plwhofel S,
\(/ijIrTFSLIeC dggﬁﬁéﬁ; Vﬁyﬁddhk%he valve. More baboyetdPR, PraRe Yrelgdlet | ON
invention relates to valves for controlling the flow of
liquids, particularly wvater. Even more particularly, the
present invention relates to valves suitable for use in
10 cisterns for flushing toilet bowls and the like, such as
inlet valves for admitting water to the cistern, and
£iushing valves, particularly dual flushing valves, located
in cisterns for controlling release of water from the
cigtern. The present invention £inds particular
15 application as the inlet valve and/or as the dual flush
cistern valve having two modes of operation in cisterns

located in buildings such as office blocks, hotels,
domestic houses or the like.

Although the present invention will be described with
20 particular reference to a cistern having a dual flush valve
and/or an inlet valve, it is to be noted that the present
invention is not restricted to such arrangements and uses
but rather the scope of the present invention is more
extensive s0 as to include other arrangements and uses of
25 the valve than those specifically described.

One problem with existing cistern inlet valves is that such
valves operate progrespively between the two extreme
. positions. Therefore, there is a variable flow of water
being admitted to the cistern which results in undesirable
] 30 noise such as that described as the "hissing“ effect or
noigse of water emtering the cistern after the toilet bowl
has been flushed. This noise results from the inlet valve
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and/or an inlet valve, it is to be noted that the present

invention is not restricted to such arra ngenents and uses but
rat her the\‘@?@%ﬁ’?’c the present invention is nore PCT/AUSSI004868Si ve SO
as to inclu er arrangenents and uses of 25 t he val ve than

t hose specifically descri bed. one problemw th existing
cistern inlet valves is that such -2

val ves operate progressively

bet ween t he . . | td f : F el
vari able fl &W‘gﬁ" mro“hn%&ﬁ?\ég a mﬁg't tcegs%g ?ﬁglg%ék?eﬁé \S/F/n?ch

results in fhragsagwedly restyjcting; Slow af, vater) i IROXFFeRey SR8Q% e
"hi ssing" efigsturfitanted noise cafiOtontivueder lenagethygetrhedsiof crdmenft er

the toilet h f e Hsditeh i hSfe' £ romthe d
I nlet val -vebéw'er the c’\%'eﬂ/ S@gg@s& é vhilch B3n°Be }&J

PCT/ AU98/ 00488l aggravating, particularly in en guite situat{,pggr% sivel y

appr oachi ng 4{¥né Wiles, Aes i skerh! 18NETuENdd which WAY gwakedl tNerestricting *
flow of water, In ext{ir&eca Qs . . %Q@ unwant e%ggoi Zg.cin gon%inue for

| engt hy per i BHRORF=R | APFRFPHRET ARy PT 1% WEAPHP e W ch can

be annoyi ng ¥uildimgmggravati ng, particularly in an suite situations at

ni ght when the cistern is flushed which may awaken the sl eepers in the

adj oi ni ng bedr oo or innmultiple dwellin
J g Ano!:hrgr problem ass%c‘iat\ég witg currently used valves in

10 cisterns is that they are bulky and complex which results
in large amounts of space being occupled by the valve in
the cistern, particularly the operating mechanism of the
valves. This in turn requires that the cistern be of large
size. Large size cisterng reduce the places in which the

15 cistern may be located within a building, and reduce the
flexibility of stylists in designing the cistexm and the
‘room in which the cistern is to be located.

Another problem associated with single flugh valves is that
they waste water since they have no provision for reducing

20 the amount of water used during a flush even when it is not
required.

Another problem associated with exigting cistern valves,
particularly dual flush cistexin valves, is that they are
complex in operation and manufacture, having a large number

a5 of separate components which interact together. Not only
are such arrangements expensive to make, but also over time
the components wear, particularly where adjacent components
are connected to each other, such as for example about a
pivotal joint, pin or similar, and/or where a sealing

30 element is provided. Wear in the operating or actuating
mechanism of the valve and/or in the gealing elements leads
to sloppiness or excessive clearances between components
which in turn results in leakages or other problems, such
as poor sealing of the inlets and cutlets, which reduces
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10 Cisterns is that they are bul ky and conpl ex which results I n
| arge anobunts of space being occupied by the valve in the cistern,

parti cul a%d(g.;,@%-,oper ating nechani smof the val ves. HET/AUPG00886
requires that the cistern be of large size. large size cisterns reduce

the places in which the 15 cistern mpys he located within a building, and
reduce the flexibility of stylists 1n designing the cistern and the

roomin ng ehethbz_fihli f aﬁdt alfbsci:mah_ 9 of the hdim:tdm apdo Rleail ts
associ ated -w t ingle_flush val ves.is . hat g t er since

t hey have n&in'&j'i §38an8?‘“?8‘ uEPRBISE being %mﬁ%‘f% er tsed during a
flush even dnstanpess after extresguwesx, valves mtmrlqaﬂobl em .

associ ated Yokt sEliahidriSkaklx'8kVEtlow watePdd | Tl drbafl e f 1 Ush
Cistern valves, Is that t e{ﬁ%re . congl |§?%%gr)at,| n and

manuf ac®ur e ligkeTRg RAEFAGUIATIN.Ans] they %ﬁg%ﬁ rﬂ‘?tf%bnts whi ch

i nteract togRidiaipany'idiy QiWanted nodbe, Simélwdimg e Hxtacydegn iiesing Make,
but al so over_,tine fs n . ' hacent
conponents X°38¢ 35 t&?nﬁ@%t%gﬁnggegg%ﬁﬂrﬁéé?lg‘%#’g%if%xiarrpi Ig& %out a
pivotal joi wates marthe valve oscdldetescbetwesnatipriinliviopanad s

prov! ded. Vs 8t dd Q) ¥ YD pod b8kl N0za adai€E6HANGR udl e val ve
and/or in the sealing elenents |eads o sl pppi ness. oy _excessi ye

cl ear ak@es D RT &%nfd??erﬂ’s“em refults in Wﬁgﬁﬁgﬁl ?E#‘Ff’?%aﬂéd’é? or

ot her probl ateilet Bowl. as poor sealing of the inlets and outlets, which
reduces

Therefore, there is a need to provide a valve arrangement,
suitable for use in a cistern, such as a flushing valve,
particularly a dual flush cistern valve, vwhich is efficient

15 in operation, made from a reduced number of components,
occupies a minimum of gpace, is silent or almost so in
operation, yet is effective in operation, and requires
little or no maintenance as well as being inexpensive to
build. The same reguirements also apply to an inlet wvalve,

20 part-.iculazly an inlet valve which moves quickly and
pilently between a fully closed and fully opened position .
and does not cause or result in water hammer or the
production of unwanted noise.

According to a first aiapect of the present invention, there

25 is provided a valve arrangement comprising at least one
movable valve member, said member being movable between an
open position and a clogsed position, and an actuating
member for causing operation of the valve member between
the open and closed positions, said actuating member being

30 mounted in such a manner that movement of the actuating
member in one direction is caused by.a first force and
movement in a second direction is caused by a second force,
such that in ome condition of operation of the valve
arrangement said first force predominates, whereas in a

35 second condition of operation of the valve arrangement said
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-3- the efficiency and effectiveness of the cistern and results

in all too frequent repairs being required. |n nmany i nstances, after
extrenme WR@d9r0s837ves nore or | ess continually drip VRCEAUIGO04ESE | ow
water to leak fromthe 5 cistern, particularly into the toilet bowl, wth
acconpanyi ng unwant ed noi se, including ghe annoying hissing noi se as
the cistern is being continually replenished with wat er as the val ve

osci | | at es Hetond® nfoxrqs rpxreidms myvenad position and a cl osed position.
I n addi tion, continual 10 | eaki ng of the cistern results in unsightly

stai ning of the toilet bow . Therefore, there is a need to
provi de a vE¥Racali¥ngeM@ftalve arxangemsnt ofthe Prepept: inventiod, ch as a

f:c]yshi Nng valgean inlePaviiwe!lor lay ?Whﬁb&shgﬁtm&aﬁlme,a \@tadh i s y
efficient 1 [N ati : fr, u cQ ts,
occupi es a %\Jﬂﬁfhu%gg?é‘spa ,i‘lgggﬁ'g{'l g%f@ %Prlggrrggt 1§§Q¢P§é, ﬁi 8 (#p;g'gs%arlt%'

i on, yet
is effective in operation, and requires little or no naintenance as

vel | asgbei §gpi RRXRGNSENE £Drst moviitilel valbe SalBesCisli 4 CEPILdallcad apply
to an inlet valve 0

, rtigcularl n inlet ve whi ch es qui ckly and
silently be n a%i"f’?fgfbs :"rﬂ}yef 31’| f’&ﬂeﬁégtﬁﬁgl ﬁ“g‘h’ "hore and does
not cause orkypdsaliyinthetvalve meambaxy ish&wo open-~ended cylindrical

tubes located co-linearly with each othex. Morxe typically,

the respective open ends of the two tubes are sealingly
10 interconnected togetbher.

Typically, the movable valve member or: the two or more
movable valve membars move axially within the cigtexn.

Typically, with the f£lush valve the open popition allows
egress of water to an outlet for discharge of the water.

15 More typically, there are two open positions wherein the
first open position corresponds to a full flush in which
the ocutlet is directly opened and a second position is a
half f£lush position in which the outlet is in fluid
communication with the or one of the cylindrical tubes,

20 thereby resulting in a balf fiush. More typically, .when
there is a single tube, sald tube is arranged so that it
can adopt two different positions corresponding to two
dlfferent ocutlet positions depending on whether it is in
the full flush or half flush position. The gingle tube can

25  be located at two different heights, typically 30 cm above
the outlet in the full f£flush open position and typically
15 cm above tha outlet in the half flush open position.

Typically, with the inlet valve the open position of this
valve allows water to be admitted to the cistern.

30 Typically, the actuating member for causing operation of
the valve member is a float or other member having a
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present invention, there 25 I's provided a val ve arrangenent conprising at
| east one movabl e val ve menber, said nenber being. novabl e between an
open posiwooewosasd a cl osed position, and an actuating  PCT/AH96/0848¢ causi ng
operation of the valve nener between t he open and cl osed positions,

sai d actuating nenber being 30 mount €d-i n such a nmanner that novenent of
t he actuating menber in one direction is caused by.a first force and
movenent i maa:ami@ht chapdieixan Typdewallgd, byhe Sbsaticid cnmided witauch t hat

I n one con t| ti f wﬁ rst
force predgdm nat es, ereasq&r#at&ggcxﬂﬁéo 5 congéél on peratlo of the
val ve arrarfydthom neans for limiving the gyount of pivetal movement of

-PT/ AU96/ 004ﬁ§e float during operation of the valde: More GsiXalikQrce

pr edonina e the va enent of the
present i nven |aocr§=uat’y4)s',“?r?élénliet §w8 égfgﬁsﬂrﬂ?% ﬂrﬂﬁ'@ ‘typically a

-dual frypicaddwe they filoat \is madey frow asplasties materizlsiox n.
gimilar.

Typically, the f£loat is substantially triangular in
vertical section and substantially U-shaped in horizontal

10 gection. Typically, the float is pivotally connected oxr
mounted within the wvalve arrangement.

Typically, the actuating membexr is conrected or mounted off
centre or is commected at such a position which does not
correspond with its centre of gravity, so as to be

15 pivotable about its point of comnection. More typically,
the float is pivotable under the influence of gravity and
is separately pivotable under the effect of buoyancy.

Typically, the £irst force causing movement of the
actuating member is the force of gravity. More typically,

20 the second force is a lift force provided by buovancy of
the float.

Typically, the valve arrangement of the present invention
is suitable for use in a cistern. When the cistern is
empty, the force of gravity predominates to cause the float
25 to adopt a substantially vertical orientation or a more
vertical orientation. More typically, when the cistern is
full of. water the force due to buoyancy of the float in the
water predominates to cause the float to adopt a vertically

. inclipned orientation. More typically, operation of the
30 valve is due to a combination of the forces of gravity and
, buoyancy, more typically, said forces operating in sequence

to return the float to a position ready for further
operation.
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Typically, the tube is open at both ends. Mre typically, the valve
menber is two Open-ended cylindri cal tubes located co-linearly with
-each ot hewodvhs®7t ypi cal |y, t he respective open endBCHp sl‘l"i‘@“’t“vvo t ubes
are sealingly 10 I nt erconnect ed t oget her. Typically, the novable
val ve nmenber or the two or nore Jrog/abl e val ve nmenbers nove axially
within the cistern. Typically, with the flush val ve the open

posi tion altvpisally, theceistérnaisrprovided wiltixt both ai de&lr ge of the

water. 15 RS Y I t BR’ PnPé Qﬁﬁ (o t he
first Open ff}osl ti onn%g?%egngngg to a{'3 Jﬂg&o O&O% bﬂg§a&@%§%ﬂhe outlet is

us
directly o other, E’eBS 8CHoPEFY FrI‘?% of the %‘Frf‘l ggh"‘ﬁ%m tion in

which the outlet is in fluid cOmuni cation with the or one of the :
cylindrical B’Pﬁ' %? lﬁé@ ledf e typ| cally
when ’P*]éé e |ss£? ¢ inn %&?éb{gfif (rah %séig'rx{e ang’gdn’%h% It .
can ad8pt tewRRRYe WISy §F%ﬁst€o%mwwrawmgsd$¥ferent

out | et posivniurs: dependi ng On whether it is in the full flush or half

hel gt o typi cal Iy 38 1BrEns, a8 & estar §F 41 meapbobiPe ‘et ot .,
posi ti on armhe yfomm|df one valye mheoi)mhaamﬂqsenmihuentidmwh open
position. gnown in MEAAYIR, VehBal 98198 Siraiidetferdt BedRgNaP@iaii on of this
val ve 3l | ovg, vgter 1o be admytted i 2ull§ 1St Yosition immeaiately

after flushing with the floags being vertical;

Figure 2 ig a side elevational view of the form

of the valve arrangement of Figure 1 located in situ in the

half flush open position allowing a half f£lush of the

15 cistern;

' Figure 3 is a vertical cross-sectional view of
the valve arrangement of Figure 2 in a €fully closed
position thereby sealing the cistern with the £loats in a
vertically inclined position in readiness for operation;

20 Figure 4 is a side elevational view of the valve
arrangement of Figure 2 in situ in the full £flush open
poasition;

:E‘iguiq S is a schematic gide elevational view of
another form of a valve arrangement in accordance with the

25 pregsent invention being an inlet valve in the open position
with the float arranged vertically:;

Figure 6 ia a pide elevational view of one form
of the float membexr of the valve arrangement of Figure 5;
Figure 7 is a top plan view of the float of
30 Figure 6; and
Figure 8 is a side elevational view of a modified
form of the dual £lush valve of the present invention
located in situ in a full flush position.

In Figures 1 to 4 there is shown one form of a flushing
35 valve arrangement being a dual flushing valve generally
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val ve nenber is a.float or other nenber having a WO 97/ 05337
PCT/ AU96/ 00486 5 wat erti ght

chanber. WQPUBIY, the float is provided with a | ocRFHAVEYIMSE  \pr e
typically, the float is provided with a stop neans for limting the
anount of pivotal novenent of t he-f¥oat during operation of the valve.
More typically, 5 t he actuati nﬁ‘vmenber is one, two, three or nore floats.

Typi cal |y, tdfRAYes, 8 2 -npdad, Sipghingsvatessate  ghazpcterised ag ar .
Typical ly, Heridgaiwd dutlatisaebrtbbpohdingotd twd modes OB IEiuEdingSCti ON

d substantjal kv . in Qoyizental 10, jon.. Typically, t
Float Ts pi it Hedte® K od d°hai8"ERued n GRELR F reqdh Sligatiy 02
Typical ly, twater dfGissbanged tosthenteilet. candpthe cothdx being centre or
IS conngct edkritiwr W a2 AT F19BKVALCRhEERSaiibat the CASEHSY Yhtwdd ol S

Vore typi calie Ssteimds AEnaZusalEPoLRe EALPE BAEL: hTRERASD or avity
and i s waipes 2 clompiisesdlal maindrambeoek! 4 Ckhdéh bi® yPeryrely

attached intermally within a cistern by suitable means (not
shown). Framework 4 comprises a lower horizontal bracket 6

10 which can be securely fixed to the base or lower surface 7
of the cistern and which assists in securely fixing frame 4
in place. Bracket 6 is provided with a ecircular aperture
for receiving a lower portion of a flushing tube (to be
described in more detail latexr) which is located directly

15 above the outlet 9 of the cisterm by a suitable fastening
means such as a threaded tube and nut arrangement 11.
Frame 4 further comprises a pair of horizontally spaced
apart vertically extending members 8 and an upper support
bracket 10 located at or towards the top of vertical

20 members 8 for intercomnecting the members 8. 4 cap 13 is
provided at the top of bracket 10 between vertical members
8. Upper support bracket 10 ig also provided with a
circular opening for receiving the upper end of an upper
flushing tube. A first movable valve member in the.form of

25  a hollow cylindrical tube 14 being open at either end and
acting as an upper flushing tube is received in the
circular opening of support bracket 10. Upper tube 14 is
free to move axially in bracket 10 between a £ﬁ11y closed
pogition and one of the open flushing positions. Upper

30 tube 14 is provided with upper ring or collar 16 located
around its circumference intermediate its ends. Ring 16
may take any suitable profile and be made from any suitable
material. Upper tube 14 co-operatively int:éracts with
lower tube 18. The lower end of tube 14 is shown in

35

\ phantom in Figure 1 to reveal the internal details of the
sealing arrangement 17 between the lower end of upper tube
14 and the upper end of lower tube 18. The sealing
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the force of gravity. Mre typically, 20 the second force is alift force
provi ded by buoyancy of the fl oat. Typi cal ly, the val ve
ar r angenapd opiissphe present invention i s suitabl e f oPCEANNMOES ci st er n.

when the cistern is enpty, the force of gravity predom nates to cause
the float 25 to adopt a substantial Lygvertical orientation or a nore

vertical orientation. Mire typically, when the cistern is full of
wat er the asrangémentoiuepapeises hhsubstamtiallyc’-shape \sdad or

redom nat h 0g I
gl’l ent at i o%ip re %echaﬁe%' ope&at | gﬁgaof %ﬁm\-} ﬁ’a'év% ve | S guedth)’%gI
conbi nat i othef uPRex; dges lgwar tybend8 so thak sheclowewmedge mfcal |y,
sai d forcewmw ;%ewmm in the éeayrcsbtm:‘.laﬁ tivd b tion ‘

ready for furth o erat | 053
cisternis q:uhna MM Iudmtvthen clooa [lthe fuuirmhoagﬂ\mmm:ﬂ = itBet val ve

whi ch co- OWﬁSPMd pos:ﬁ-ﬁ.% other to effect operation of the cistern in
use.

The lower tube 18 acting as a second movable valve member
is arranged in end to end aligned relationship with upper
10 tube 14. A lower ring or collaxr 22 is provided
circumferentially around the outside of lower tube 18
intermediate the ends. The lower end of tube 18 is
provided with a seal arrangement 20. Seal arrangement 20
is additionally received within bracket 6 and is mounted
15 directly above the outlet 9 of the cipterm as is lower tube
18. Seal arrangement 20 is provided with a subsgtantially
v-shaped seal or tapered-wall seal 21 in which the lower
edge of lower tube 18 is received for sealing the cistern
against outflow of water in the fully closed position.

20 It is8 to be noted that the spacing of the upper ring 16
£rom the lower end of upper tube 14 is different to the
spacing of lower ring 22 from the lower end of lower tube

18. Lower tube 18 is able to move axially between a fully
opened position and a fully closed position.

25 A central xrod 26 is located axially within the aligned
upper and lower tubes 14, 18 and extends beyond the ends of
both tubes at elther end. Rod 26 is maintained in place by
being received through centrally located apertures 27, 29
of gpiders 28, 30 located at or towards the uppér end of

30 upper tube 14 and the lower end of lower tube 18
respect:ivély. Spi_ders 28, 30 may be formed integrally with
the tubes 14, 18 or may be made separately and asgsembled
with the tubes. Actuating lever 32 is connected at one end
to central rod 26 and at the other end to push rod 33 to
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reference to the acconpanyi ng drawi ngs in whi ch: Fi gure
1 is a schematic side perspective view of one form of one valve a
rrangenerwoef/osshe present invention shown in isol at PEYAU86/40486;| v e
arrangenment being a dual 10 “flush valve shown in the fully closed
position imediately after flushn§ with the flouts being vertical;
Figure 2 is a side elevational view of the form of the valve arrangent

of Figure effach apvepent of fepfral rodhtofeffect Hpkh Hyah jofthel owing a
hal f flush \Qilwié\ﬁnlsvhidh Y Walve 15 in the fullylUgernked DoBbitdich Ccal

Closed - ot e, o, peisdl e, 45, 351 PORRARCRg e heY i L“"y

- vertical | y buttomeak mﬂm (notr eldvmd sprévidedeontthe cidtern.

L]

Figuregt | Sa@ega t:ﬁéﬁ | fi]sV'c@ﬂn%tEBeaié%ﬂé end to NRSPY T O

Fi gure 2 in sjitu ush open

Figure 5 |583a’-‘!%¥|631%1t4¥154 tEhe aFhersrd PeRFﬁ" zod 3 Hpteffedtorm of a
valve  arrficgen&it of upﬁe:amwlamctowethebhehaif £DEAS &6 tHY Salllven being

I g 5 he f
\allgr![ |ncglt I ;a 1 ﬁ{'c’tlr& %’yﬁg?%%rngié P?lg eé‘l §¥ %‘?%%ada{{/a%%e%a one form
of the fl oabeimaghseparated Lxow eack m;hgmenﬂ'heobtﬁegmndt'gf push rod

Figurgg/ is3q i&%&kﬂ&:ﬁ’é&%&fh&ﬁe £t tbafuaa (nEtg &fldswh
Flgure8 IS a s| | evational view o modi f i e dual

flush val vePB‘P"H%% p%swmmmwmte 19635%95 PR E#?LFWF?Hw | flush

posi tion.

An upper float 40 is pivotally connected to frame 4 at ox
towards the upper end of vertical member 8 by means of a
pivot pin 42 ox similar. A lower float 44 is pivotally

p 3 comnected to framework 4 at a position intermediate the
ends of frame member 8 but located more towards the lower
end by a pivot pin 46 or gimilar. Upper and lower floats
40, 44 are free to pivot between two different operating
positions, one position being the fully closed position

20 adopted when the cistern isg full of water and the other

position being for locking either tube 14 or tube 18 in the
open position.

Floats 40, 44 are airtight so as to define a closed chamber
and are pivoted off centre 80 that the pivot point does not
25 coincide with the centre of gravity or the centre of lift.
In this manner floats 40, 44 are free to pivot to adopt a
more vertical position or substantially vertical position
undex the influence of gravity when the cistern is empty
and are free to pivot to adopt an inclined position when

30 _ the cistern is full of water or in either of the flush
positions.

The normal in use position of the floats 40, 44 when the
cistern is full of watexr is such that they adopt an
inclined position with respect to frame member 8 as shown
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arrangenent being a dual flushing valve generally WO 97/ 05337
PCT/ AU96/ 00486 -7- denoted as 2.

Dual f| uwbisngs3sal ves are characterised as havi ng t RETANE0486
correspondi ng to two nodes of flushing, one being known as a hal f

flush in which a | esser anmount of - 1gater is discharged to the toilet,
and the other being 5 known as a full flush in which alnbst the entire
content ofin Figuiws @ Merd due dic abay evdyrociyheft theeaibofidlléd ushi ng

valve 2 ¢ [ Ses ' rgde. 4 QA isq Sagu ched
i nternal %éﬁ?n a Ci ép’ﬁrdr:] Ey 'Slﬂi}eatﬁ?@a%ar@'(ggt RS tgh%w%é.éFr amewor k 4
conpri ses aWFHIR¥IYcinobined Regitian Gurk as)fi BRTE NeEEiSaLurely fixed to
the base ?ﬁoﬁmﬂnf Saafmi4 in Pigird e éfd %Llamaepé wailed nesh ;qihﬁ in ’
securgly f]xi ame in plac racket, .6 1S Rrovi with a
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bracket 10movement pfofiidat 4Pth Bloat 44 is provided with a similar

locking edge 50 along the upper inboard edge facing lower

tuba 18 for co-operatively engaging lower ring 22 in use,

and a shoulder 51 extending obliquely along one or both

15 opposite sldes for engaging with the edge of frame member 8
to limit the pivotal movement of float 44 in the anti-
clockwise direction.

The operation of the valve arrangement of the praesent
invention will now be described, starting with the half
20 flush operation. In operation of a half flush of f£lushing
valve 2 of the present invention, the cistern is full of
water up to the level shown in Figures 2 to 4, which level
is close to the top of upper tube 14. It is to be noted
that the level of water is below the level of the upper
25 edge of the open topped inlet tube 14 and is about the
level of upper bracket 10 of frame 4. When the cistern is
full floats 40, 44 adopt an angularly inclined position as
shown in Figures 2 to { with the respective actuating
corners 48, 50 of floats 40, 44 respectively in contact
30 with the side wall of the two inlet tubes 14, 18,
particularly as shown in Figure 3. In this condition the
position adopted by valve 2 in Figure 3, which is the fully
closed pos:lt:ion, is such that upper tube 14 is sealed to
lower tube 18 which ip sealed to outlet 9 thus containing
35 water in the cistern and preventing any discharge of water
from the cistern to the toilet. This is the normal
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“tube. A first novable valve nenber in the.formof 25 a hollow cylindrical
‘tube 14 being open at either end and acting as an upper flushing tube
i S recei wobssxrhe circul ar opening of support braﬁ‘EﬁﬁUﬂﬂo%pper t ube
14 is free to nove axially in bracket 0 between a fully cl osed
position and one of the open flushing ¥sitions. Upper 30 tube 14 is
provided wi th upper ring or collar 16 |ocated around its
ci r cunf er cesitinmrofedihe cistexmda aRstgtecwhere 1ppis txeadw oz uitabl e

profil e angpdratisie. ' WBed oS Wandttdd to thBPkbtain tREGIgH We 14

co-operatively interacts with Jower tube, 18, _The | gwer end of tube 14
i s shown i?\e%%:at‘bm%ﬁnwar}‘ﬁ'g@reé‘aflﬁo#eVQ&thﬁél}%r&?cﬁw s of the
. seal i ng arpeabgeenent 17 between the | ower end of upper tube 14 and the
upper end of | ower tube 18. The sealing arrangenent 17
conprises a substantially V-shape seal or t aper ed- edged seal 19

- provi dfed aWheRmdlt his (Jerimrd thhalfF £lush the gi g%dgﬁhﬁfh%bﬁver tube 18

SO lthfth t?eﬁewgmeda& f‘f‘ ut;eh ciam twgdeﬁghsmeeeb?edci.ﬂaim%seal | Ito
"hto the ash BTy RR O LY AR trye P4 Pul A BERIIE ana ¢ he
ful ly openedgagementnwith tube 18 and breaking seal 17 to separate
the lower end of tube 14 from the upper end of tube 18
10 since tube 18 remaing in place in sealing engagement with
seal 20. By this operation, tube 14 is lifted sufficiently
to allow ring 16 to pass locking edge 48 of float 40 by
float 40 pivoting very slightly in the clockwise directiom
and returning to its former position so that edge 48 rests
15 against and under supporting ring 16 to lock tube 14 in
spaced apart relationship from tube 18 as shown in Figure
2. In this position water is free to flow through the gap
between the two tubes as shown by arrow A of Figure 2. It
is to be noted that tube 18 is undisturbed in this

20 operation and remains gealingly engaged to the outlet 9 of_
the cistern.

As the level of the water drops to below float 40 which is
also to a level corresponding to about the top of tube 18,
the lift provided to float 40 due to buoyancy is no longer

25 acting. Owing to float 40 being pivoted off centre, float
40 pivots of its own accord under the ipfluenca of gravity
in an anti-clockwise direction thus moving the edge 48 and
releasing xing 16 from being locked by edge 48 to adopt a
position as shown in Figure 1. Tt is to be noted that

3¢ float 40 is prevented f£rom pivoting too far by edge 49
contacting frame 8. As .ring 16 is released tube 14 falls
under gravity to re-establish sealing contact with tube 18
and form a seal with seal 19. Water is then admitted to
the cistern by a suitable inlet valve (to be described in

35 more detail later) whereupon the lavel of water in the
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in ehnd to end aligned relationship with upper 10 tube 14. A lower ring or
collar 22 is provided circunferentially around the outside of |ower

t ube 18 wo9usaser nedi ate the end. The | ower end of tubePCE/AUIEA00486
provided with a seal arangenent 20. Seal arrangenent 20 S
additionally received within bracket-618nd i s nounted 15 directly above
the outlet 9 of the cistern as is | ower tube 18. Seal arrangenent 20

i s provi dedisteimaorisest ot the | Sormer IéwilapeThecaxiisingt wpbegdlewbl seal 21

in which tﬁﬁawaea 1ife €99€1@£t'£’d‘ﬁ£h ald v gt $2oued 4bOkoseal i ng the

cistern alLnst outfl ow ter,. In the fully close 03|t|on 20
It isto bB"’ﬁB eﬂ“tﬁa‘t" ?ﬁ@’%ﬁ%#‘?ﬁi%e“h %y a¥Fow B Ofi [ o t he

| ower end FigupaeR tobaddyti ancatdwlerly tindlimed positdem dg of | ower ring

22 fr 0, 1t 8 ig.able to

nove aX| al ?ﬁg%&gﬁgg ¥°+'. ghe- nwgh%lhfecf B%)%t‘%’g\r%qén %%‘FLI 3¢ I 38ed

posi tion. tOZbe antednthat MM@#M@&%M‘B& Sliomti 40t h@ al i gned :
upper and ka%aehubeseééaslanaﬂdgsétm&ywckﬂﬂe ﬂrad& Qo jg  both

tubes at either, rdL ig s maintained in place bei ng recei ved

t hr ough ceNFFEF‘F?‘ b’c&f‘@a ﬁértures 27, 29 of Spl ders 28, 30 |ocated

at or towards the Upper end of 30 upper tube 14 and the | ower end of

2T eras B s AR e, o B A S ©

wi th 1fe t ofcShespregentyiprent %rl!h%nﬁh%t@eﬂ%ﬁnbmﬁ &wll the to central
rod 26 andy@ieihdevelciacds HosB¥EBed OPrédiddsly. The full flush

button of the cistern is pushed which moves push rod 33
which in tuxn activates lever 32 to lift central rod 26
which is connected to lower tube 18 by spider 30 and

15 aperture 29 thus lifting tube 18 out of sealing engagament
with seal 20 by lifting tube 18 from seal 21 to expose a
gap therebetween through which water may flow to outlet 9
as shown by arrow C of Figure 4. Tube 18 is lifted
sufficiently for ring 22 to clear edge 50 of float 44 to

20 allow edge 50 to rest against and under ring 22 to support
tube 18 in the fully open position and maintain the valve
in this position until the level of the water in the
cistern falls below the lower edge of float 44 which is
about the level of the outlet 9. It is to be moted that as

25 tube 18 is lifted g0 also is tube 14 so that the geal
between tubes 14 and 18 is maintained at all times during
the full flush mode of operation and the only outlet for
the water is through the bottom of the cisterm. It is
noted that during this operation f£loat 40 also pivots.

30 However there is 1o effect on operation of the device since
in this mode of operation float 40 does mnot contact ring 16
due to the different spacings of ring 22 from €£loat 44 and
ring 16 from float 40. Further, it is to be noted that the
positions of xings 16, 22 are guch that tubes 14, 18 will

-+ 35 be retained in one of two pogitions - either the full £lush
position, or the half flush position. It is not possible
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val ve in which the valve is in the fully opened position. . The ot her

‘'end of push rod 33 is connected to full flush button or simlar (not
shown) prwoistessaon the cistern. 5 Actuating | ever 36 | SCTHVEOMEY at one
end to the top of spider 38 and at the other end to push rod 37 to

ef fect novenment of upper tube 1l4-t@3e&fect half flush of the valve

in which the valve is only half opened by tubes 14 and 18 bei ng

separ at ed f fom thehlocking Fagest ot bath f¥oatss ko d¢ckobotirtubesonnect ed

to half flughmiuthaBobBeyy.ShoWn) or simlar provi ded at a conveni ent
renote | ocation on the cistern. An upper float 40 is pivotally

connected to frane 4 at or towards the upper end of vertical nenber 8
-by nmeans of as f£loatpmeabepi 4442smomted cgsimidaxiyetd Ithet médnkdngi obtal |y

15 connecligilho dof, a¢THRk e BhvBelodidd Oéhém&?q{ﬂa%c%@gme wlfls of

‘ocated nore t owar pivot pin

.46 or sPni| &he SoFse ofdIreVAtYf foarelease wEng L2 And fldow G“Pievéﬁ bet ween
two differery QRAVILARIONaLIyPEALYI Gﬂ&s @Qﬂuﬂ(ﬁié iUt R R f:.hl'.'l.la! cl osed

Posi tion bei a""?éa 5 ERRGeLEEnEp BABLE RtAT ke fhe piatemn 50}
posi tion. the level rises past float 44 and then past float 40
whereupon each float in turn pivots clockwige to assume
10 their former positions respectively with edge S0 resting
against tube 18 and edge 48 resting against tube 14 but at
locations above the respective positions of xrings 16, 22.

_Another form of the valve arxrangement of the preseat
invention will now be described, being an inlet valve 60

15 which is located inside the cistexrn (not shown). The base
or lower gurface 62 of the cigstern is provided with an
aperture through which a stand pipe 64 is received and
sealed thereto with a conventiomal gealing filling. Stand
pipe 64 is connected to the normal pressurised water supply

20 and supplies water internally into the cistern. Supply of

the water to the cistern is controlled by operation of
inlet valve 60.

valve 60 is located at the top of stand pipe 64 immediately
above water entry orifice 66 and delivery pipe 68 provided
25 with a spout (not shown) or similar nozzle for dispersing
the energy of the incoming water thus resulting in silent
operation of the valve. Valve 60 comprises a float 70
which is generally right angle triangular in vertical crossg
_ section and generally U-shaped in horizontal section ag
30 shown in Figureg 6 and 7. Float 70 is arranged gso that
stand pipe 64 is located in the cute-out of the “U" and is
. pivotally connected to the stand pipe with one of the gides
of the triangular float being subsgtantially vertical,
another side being substantially horizontal, said sides
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$nR18%baC oV 4hE ?t%nd pipe L3 9 4€ qgﬁoé?t%ﬂ NG GG 4P R3e
$103% i pivoted in an anti-cloclwise divestios £rom that
ghown in Figure 5. Float 70 1s provided with a yoke 72 at
a position along ite upper side in use towards the apex of
the horizontal side with the oblique side. An actuating
lever 74 or lever 76 or push rod or similar force or motion
transmitting device or linkage is commected to the yoke at
one end and is provided with or connectéd to a cam 78 at
the other end. The link and cam arrangement is such to
allow the cam 78 to bear upon the upper end of plunger 80
located in a suitable housing 82 forming a plunger valve.
It is to be noted that a single lever provided with a
roller wheel at each end can be used in place of the pair
of leversa 74, 76 and cam 78. In this embodiment, one of
the roller wheels acts directly on plunger 80 of the
plunger valve.

Two "O" rings 84, 86 are provided between plunger 80 and
housing 82 to seal the housing and prevent water from
escaping from the housing. 2A pad 88 ig provided at the
lower end in use of plunger 80 for selectively closing and
opening watexr entry oxifice 66 and thus regulating the f£low
of water from stand pipe 64 to delivery pipe 68 through
water entry orifice 66. EHousing 82 is provided with an
adjustable threaded cap 90 for adjusting the amount of
travel of plunger 80 so that a gap exigts between the top
of plunger 80 and cam 78 while the float 70 is in its
vertical position allowing water into the cistern, yet
allows sealing contact between pad 88 and orifice 66 when
the valve is in the closed posgition. One modification of
the plunger valve is to provide the valve with a mechanical

I nboard
ring 16
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engaging with the edge of frame nenber 8 to limt the novenent of

‘float 40. Float 44 is provided with a simlar Io'g%i 50 al ong
the uppeW@AHEAI edge faci ng | ower tube 18 for C -"S%e‘rﬁﬂg%?vely
engagi ng lower ring 22 in use, and a shoul der 51 extendi ng

obl i quely al ong one or both 15 opPSsite sides for engaging with the

edge of frame nenber 8 . tolimt the ivo,tag nov nt of float 44
in the antitock so that excefsiye WRLEF; Bressure will nof, XoxGe Ebeon of the

val ve arrangshesito infadvexrtentignopen or leaknvention will now be
described, starting with the half 20 flush operation. |In operation

of a half flush of flushing_. val ve 2 of the present invention, the
-cistern is Py 9peFation of z=’-"a§t9t@P’-‘B'p°§o‘=¥'1ﬁe’-!‘ils“?/"eI"'Qt?if'!‘!ﬁ/vrfq'n"4"4°§UP=B§ 2 to 4,

whi ch | evel gistern is idnptiy Fidat 7ige 1B0RnOthe peerticdle pobitiion 9xt @nbe

not ed I |_.Qf [ el e level. of .t he _upper
*25 e(?ge ot ?‘ﬁé&ggp%%{%%olgg\%ﬁtn c&%#:ss %Eiggaﬁgvﬁ%oﬁ ‘ih,?gare % st | evel
of upper brthaticam T8 s spaced weart: frop plunger 80 thus reliegsing oat s

fo, 444_ f‘ﬂof%a&”sﬁnﬁﬁﬂréﬂﬂi&‘é gt h11eWihgOdaddr to flow URVEtanari gures 2
(0] W

respecti vel ?g?%eggﬁgwgﬁcg%ié%Q% %ge}#ﬁé%fpéfﬂq %&'ﬂ/\& l OfitetS :185;514
14, 18, cistexrpar tAg ke |level sifowatex Engthe Sistera himcremmdist ton t he
D031 L, Rkl YAl 1t et e S10iAS 1o eicng )0
whi ch is sedPegvescenes cthe effinct Rf guavigy on Btoat 2§ o ithathe cistern
and prevent gnga@nyodiseitegcinfanaimii-clockwige 8ipsttien s tatidimd @yt he
toilet. Th grirgwt Heogoﬁ%e 5. As the level of water rises the
centre of lift or pressure moves from left to right, as
15 shown in Figure 5, of a position immediately below the
pivot point causing the £loat to rotate in an anti~
clockwise direction with increasing force. Movement of
float 70 causes yoke 72 to raise along with levers 74, 76
which causes lever 76 to pivot about pivot 77 so that cam
20 78 comes into contact with plunger 80. As cam 78 moves
further around plunger 80 is pushed further into housing 82
so that pad 88 is forced into contact with the end of
oxifice 66 to stop the flow of water into the cistexrn. Aas
pivoting movement of f£loat 70 is almost instantaneous the
25 closing of orifice 66 is ingtantaneous thereby eliminating

the "hissing” noise as the valve is progressgively closed in
prior art cisterms.

In one embodiment the roller wheels are used to eliminate
any unwanted friction.

30 In Figure 8 there is shown a modified form of the dual
£lush valve of Figures 1 to 4 which modified valve is
similar to the valve of Figures 1 to 4 except that a single
tube 100 replaces upper tube 14 and lower tube 18.
Accordingly, the same reference numerals will be used for
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operation. Water is admitted to the cistern through a separate |nIet

val ve, details of which will be described bel ow. When

desired twolsabsasf | ush the cistern, the half  flush bﬁﬁ'&H"tﬁW‘%e
cistern is pushed thereby actuating push rod 37 and |l ever 36 to lift
tube 14 out of sealing engagenent16i +h tube 18 and breaking seal 17 to
separate the |l ower end of tube 14 fromthe upper end of tube 18 10

si nce t ubecegreenending featires nin Bigqure 8 afgagFenbresenkt in seal 20.
By th: S Ck)pﬁ'ﬁ.ahraa 1tebe4]}4 mﬁtiéﬁhmf falszlwﬁel4y.oo is hOsfhigDe twghlles to
pass | ocKki a \Y ghtly in
the cl oc kw@%gigﬁ fg%m J’Qgékeg P tf% rbn‘fa‘rﬁ{gli %orllot S org'%é'%iggs’lgwgﬁiéo t hat
edge 48 reshersbetwﬁgalhBt“ﬁﬂdﬁhﬁﬁerianﬁﬂxﬂﬁﬁlﬂ?ﬂ'FHg“EGeFQnFo%R ®Xbe 14 in
SDacteds apakthamehgt | opgBaP1o0 %%%h g Gird 1) Qe malilba?r Eubetshlitaiad‘t t BI s
position er, re w t hrou ap et ween wo tubes
as shown %hﬂ E“#P gb@ ’Qf‘ylﬁ gfiét?ds% S, l;’I‘\aP ﬁb 818 is
undi st urbetfamebdwplao:ls mefaoinoaeahdzo M|mal badify £aaghged to the
outlet 9 o t | lRE aBBhEN 387 OPS toO
bel ow fl oa&OX(}t on %Q Q iLEBEr | o aéf%ve %6

correspon Ing to about the
top of tub&mgto adopt a full fluah position.

10 In operation of this modified valve arrangement the cisterm
is full of water as indicated by the water level in Figure
8. When a half flush ig required, tube 100 is lifted by
operation of push rod 37 and lever 36 so that ring 16 is
locked by edge 48. In this position the lower end of tube

15 100 is spaced about 15 mm from outlet S so that water flows
through the outlet at a reduced rate until the level of the
water reaches to just below float 40 whereupon £loat 40
pivots anti-clockwise to digsengage edge 48 from ring 16 and
allow tube 100 to gravitationally fall to re-establigh geal

20 20 and thus the valve adopts a fully closed position after
delivering a half flugsh. It is to be noted that as ring 22
is located relatively further away from edge 50 than ring
16 is from edge 48, edge 50 does not lock againgt ring 22
but rather ring 22 is located below edge 50 and therefore

25 float 44 is inoperative in the half flush mode. After the
half flush mode, inlet valve 60 operates to £ill the
cistern again and float 40 is caused to adopt its “ready"
position vhich is as shown in Pigure 8.

When it is desia;:ed to full flush the cistern, push rod 33
30 and lever 32 are operated to lift tube 100 a greater amount
' so that lock edge 50 engages against ring 22 to lock tube
100 about 30 mm above outlet 9. In this position
corregponding to the full £flush, water flows through outlet
9 at a greater rate. It is to be noted that in the full
35 £flush position ring 16 is located above the position of
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~Oning to float 40 being pivoted off centre, float. 40 pivots of its

own accord under the influence of gravity in an an ,Emif

di rect i orW@R8533bvi ng t he edge 48 and rel easing ri S‘rfi\éﬁf be| ng

| ocked by edge 48 to adopt a p05|t|on as shown in Figure 1. Is to
be noted that 30 float 40 is preven‘te?H fTom pivoti ng too far by edge 49

aravity 1o VeScedie 85 b iehde 415080 4 1k Ripprhtivd i se BIY . (.

W th seal 1€ludttposisidmen Mimttet attexr level lbwetssinrhh@yctsmm able -
inlet valveggt gy, | 3 tﬂéﬁ&&'f’f&hﬂ 40,3F102a%048 Pebath Lﬂéfiélwon the

| evel of vvater

- cistern riseades the inflneoce of oravity bhsgafaFing L6eie 1°°a"'d?4)w des

A

lift tefloabode édgechy ahéfwm ﬂd Qfﬁfe& bﬁoducedpwouemﬁaﬁ(w se

ol i ned poSf: FoRer ke Shabe 4o ds st masblathal, «f AR |
flush. It i $lush openbnomwtbmteddﬂarsot lagadingte rAngs 228apt Pheé | waterl) i s

vertical whgegas &Gaezwés%étﬁn '&éﬂ! |5 uighe0 Bla 16 '.Eioat 44V@£i ally

I nl i ned. In ogeratl fl.ush node of the_flus |ng val ve 2
then pivots ant;-clockwise to release ring 22 and allow

310 tube 100 to fall gravitationally into seal 20 to re~
establish the seal. Inlet valve 70 then operates to £ill
the cistern and both floats 44 and 40 pivot clockwigse to
the "ready" position in turn under the effect of buoyancy
as the water level rises pagt each in turn.

15 Advantages of the inlet valve of the present invention are
that the inlet valve is unigue 'in construction in that it
is either in the fully open position or in the fully closed
position, there being no delayed progressive movement
between the two extreme positions, but ratlier there is only

20 instantaneous operation betweaen the two positions. The
inlet valve hag no intermediate stops or delays. This
advantage has been achieved by designing a hydrodynamic
float which will remain in the fully open position, that is
in which the f£loat extends wvertically downwards as

25 digelosed in Figure 5, until the rising water in the
cistern reaches a predetermined level when the valve will
move freely and effortlessly without sound to the fully
closed pogsition thereby stopping the flow of water into the
cistezrn. Aadditionally, even though the valve moves quickly

30 between the open and closed positions, there is no water
hammer produced.

The float moves a lever so designed that it pxoduées. by a
conpounded mechanical advantage, considerable force on the
opening of orifice 66.
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l evel in as described previously the full flush button of the cistern
‘i's pushed which noves push rod 33 which in turn activates |ever 32 to
lift centwel9mH8R3I726 which is connected to | ower tubBCHAUINPOSS qor 30
and 15 -aperture 29 thus lifting tube 18 out of pealing engagenent

with seal 20 by lifting tube 18 from sed® 21 to expose a gap

t her ebet ween_t hrough ich, water jmay flow tqQ qut as sho by
hrrow G of Hesth 258 valEe 48 15 $He ares Bosledon BRERE| SRFRRS TIR) O 1 o
cl ear edge abldfveﬁ:hvoph.pﬂfromzwﬁhemlit:)view& ontesthegaistermnd under
ring 22 to Orat: ahpresgﬁbﬁnaf 'Mh&f Hdbs?:&%‘% RAELL Ofh@ b iRt a1 N

t he val ve position unfil the level of the _water 1 n the

cistern fal I@%’&N“Pﬁ‘é’hl sher wabeE b‘F spxayed 48, degigped so thak fhe ;e
| evel 0F theexuiidyeiofO theet insohinpewatérdid isorbedbby theecsideiwall ftedso
also is tUbefiﬁliT cg_gtte trEQﬁl@fﬁ& h%o f,ﬁﬁ&en tubes 14 and 18 is

mai nt ai ned at uring T ush node of operation and
the only outl et for the water is through the bottom of the cistern.

IHE) i's ] APt tﬂatwffd:ww' oft bhﬁeﬁpﬁéﬁig;mﬂwd% gheochbveis. 30 o
wever ther | S of t evi.ce I In this
node of opermw %fofg'(g)':elg'g gg?a’é? % 5'% q”dﬁgs?bh{%e

di fferent speeiekimisgate w@eziminsahxmimmoiaes assogisted rwith | oat

40. Funtgher, cédvédt ichdd® digitensahithCemploy £ PriddMbniVell 8U8aihy 22 are

such that tubes 14, 18 will 35 be retalned in one of two positions -
either the fY*FY®tush position, or the half flush position. It is not
possi bl e

Another advantage of the present invention is that the
*horse-shoe" horizontal section of the float permits a
ap-around effect of the vertical stand pipe, thus

15 reducing the space required for the components of the wvalve
and foxr operationm.

It is to be noted that the inlet valve of the present

invention and the dual £lushing valve may be arranged

together within the same cistern so that both valves
20 operate in combination with each other.

A further advantage of the dual £lushing valve of the
present invention, particularly the valve of Figure 8, is
that a reduced numbexr of components are employed and
further there is only a single seal required, which

25 contributes to the low coat of manufacture and the
reliability of the valve arrangement.

The described arrangement has been advanced by explanation
and many modifications may be made without departing £rom
the spirit and scope of the invention which includes every

30 novel feature and novel combipation of features
hereindisclosed.



- 28/91-'98 WED 1¢:91 FAZc8) §cfd4dg8¥dges of6RBRRIBHAGK(s to | ock both tubes @o24

Sinmtaneously. As float member 44 is mounted simlarly to the
ount i ng of float 40, float 44 pivots anti-clockw se in accordance
wWith 5 WP9MREBZe of gravity to release ring 22 and al | B&T{AHE/094§6 to
gravitationally fall thus resealing outlet 9. An inlet val ve then
operates to adnit water into the cisted® so that the | evel rises past
float 44 and then past fl oat 40 wher eupon, each float in turn pivots

cl ockwi se BoRgs§kdligd in&he pstnwWildoapprepiate that the doyeptisage 50
resting desk3dbed hietinlSsiguseeptiBier €6t vagifgiomsagabe 14 but at

| ocations a & 1223P St hlaY osi tions of ripgs ot her

f orm of th§K8E$V§QE %@ﬁf 553Ph PEsBRTSH £¥ka€£k!4%%ﬁ§%§ﬁq ‘| ﬁ%w be
.descri bed, ilaem@mhnddem thesdnyentioni bhcludém@tleduaksi de the cistern
(Ot SBOWNlyarsHts dbdS Gnd moddieikAVabns HAREE ézlffwim'ﬂee%iﬁﬂorov' ded
with an aperture through which a stand pipe 64 1s received and

.seal ed t her®®¥b 8§ convent i onal sealing filling. Stand pipe 64 is
connected to the normal pressurised water supply 20 and supplies water
internally into the cistern. Supply of the water to the cistern is
control |l ed by operation of i nlet valve 60. val ve 60 is

| ocated at the top of stand pipe 64 inmediately above water entry
orifice 66 and delivery pipe 68 provided
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energy of the incomng water thus resulting in silent oper ation of
the val ve. Valve 60 conprises a float 70 which is generally right
angle trivwogubsas? in vertical cross section and gerRGTAYM8Ehaped in
hori zontal section as 30 shown in Figures 6 and 7. Float 70 is arranged
so t hat stand pipe 64 is |located20n~the cut-out of the "U' and is
pivotally connected to the stand pipe with one of the sides of the
triangular float being substantially vertical, anot her si de being
subst anti altee OLAIMEN DEFININGITREIERVENTION ARE AS FOLLOWS:

- 14 - bei ng arranged substantially perpendi cul ar to each ot her,

and the third obl i que side being angularly inclined to the ot her two

sides. Howdver, it |2 Valye asrangement (gritable forcmee §axpe of the float °
can be var |ﬁht:&dlmhm e ELow ofpasﬂum cmmeﬂda SRy thie the

pr epar ed- f er cistern f ul the float is
angul arly Ovaﬂpe "%{faﬂg,& 'fmct% %'. gsvvj?ﬁ én ﬂg’éﬁ [ Sbf*'f’n whi ch t he
float iSs plmﬂ rBadkdd mmecmmsbemme rhﬁﬂwelm an opeshown in
Figure 5. Rhogicidh 'a'i:d”ao‘éldﬁ@d'\’pbbié;wkeaﬂ@ﬁi détuatindOflelb@ld #bANY 11S
upper side In use tomr%ﬁhefag&v %‘ﬁ%ﬁ ori zont al side with the
obl i que si (EAHPS e Zplya thes APeBJaBR sinil ar
force or no¢tlosed positions, said actuating member be:lng nount:ed in
such a manner that movement of the actuating member in a
10 firgt direction is effected by operation of a first force
and movement of the actuating member in a second direction
is effected by operation of a second force, wherein in a
first condition operation of the valve arrangement in a
firgt direction results from the f£irst force predominating,
15 whereas in a second condition operation of the valve

arrangement in a second direction results f£rom said second
force predominating.

2. A valve arrangement according to claim 1
characteriged in that the first movable valve member is a

20 tube, preferably a substantially hollow tube, and more
preferably a substantially cylindrical tube.

3. A valve arrangement according to claim 2
cbaracterised in that the tube is open at both ends.

4. A valve arrangement according to any preceding

25 claim characterised in that the first movable valve membexr
is at least two open~ended, hollow tubes located axially in
end to end relationship with each other.

5. A valve arrangement according to claim 4
characterised in that both tubes are gubstantially
30 cylindrical tubes.

Iy

THIS SHEET HAS BEEN
REPLACED




_ trdsroni'esiWED W02 FAX G4 3 PRKBERN s CorfREBIIAE Bt he yoke at one end a2
is provided with or connected to a cam 78 at 15 the other end. The I|ink

‘and can arrangenent is such to allow the can 78 to bear__upon the upper
end of plWOPEESBD |l ocated in a suitable housi ng 82 RIYAHNY486 5| unger
val ve. It is to be noted that asir£lelever provided with a

roll er wheel at each end can be used | |"ace of the pair 20 of levers
74, 76 and @n 78. r@q&w%r +08 I eel s acts
directly on Iunger g}(\) b# tﬁ ung 5?9%% had tél%‘ihoh SE yn rings
84, 86 are serhaedein mﬁ]g’@qamt&na one W%LE‘P‘?Fg"&“PG §ya| t he

housi ng and mseatewabahﬁglm Hirercamepgicsd togerbér wiomsitly: valpad 88 is
provi ded at t’g&m! veknehda i eoi‘)f Rh-H p_gg;‘ 80 for selectively
a

cl osing and pem ng water entry orifirce and thus regulating the
fl Ow of water from stand pipe 64 to delivery pipe 68 through

water egtry oprifice 68 vhidve Dordigdnent auhdedmbtéba&y%eceadwstabl e
t hr eaded cap 00. for _adjusti.ng.the u vel of plunger 80 so
Lhat . gap. GARK aRRSEREtAge, F R Ung Carve aphb@YS mive iy

ile the
float 70 is durmss operatipgy Pﬁchhepmhe @rraogemeny-wat er into the cistern,
yet all ows sealing contact between pad 88 and orifice 66 when 35

the valve is_in the closeg osition. Cﬁ)ge m)dlflcat{on of he pl unger
valvelsto?)Towdetﬁe y preceding

claim characterzsed in that in a closed pogition one end of
10 the valve member is sealingly connected to an outlet means
to prevent egress of fluid through the outlet and when in
an open position the valve member is spaced from the outlet
means to allow digcharge of fluid t:hroiagh the outlet means.

S. A valve arrangement according to any preceding

15 ¢laim characterised in that the valve member can adopt two
different positions éoxresponding to two different outlet
positions. '

10. A valve arrangement according to any preceding

claim characterised in that the valve member or members can
20 adopt two open positions such that when in the first cpen

poaition £luid can be discharged through an outlet directly

and when in a second position discharge of £luid is throuqh
one of the valve members and the outlet.

11. A valve arrangement according to any preceding

25 claim characterised in that the movable member can adopt
two open positions, such that when the movable member is in
the £ixst open position it is spaced from the outlet a
first distance, and when in the second open position the
movable member is spaced from the outlet a gecond distance.

30 12.. A valve arrangement according to claim 11
characterised in that the £irst distance corresponds to the

REPLACED

A e




28761 98 WED 1602 FAE G1thARAT S s ve SRIFEFEIAEsure will not force the  20%7
val ve to inadvertently open or |eak. In operation of this form of
‘the inlet valve 60, when the cisternis enpty float 70 is in the
vertical wodrhs®m or in 5 a substantially vertical posiRGEMN¥IMown in
Figure 5 so that can 78 is spaced apart from plunger 80 thus

r el easi ng pad 88 fromorifice 66-6320wng water to flow from stand

pi pe 64 through orifice 66 to delivery pipe 68 into the cistern. As
the | evel dullpifush, nosdtdon and ther agsead; disbance GorrespRRds foat 70

I s | ocat ed,ehd chdlsf (£34aN pR¥Biltdon.Oat 70 overcones the effect of
gravity on float 70 so that float 70 rotates in an anti-cl ockw se

di rection as shown by arrow E of Figure 5. As the |level of water rises
t he cetdse of | N valvepmssangemaptesctovdingftotelaimiill am 1%  shown

in Figure Soppfs&ediidd Oh éﬂlﬂj'sﬂee'ﬂrﬁ'i‘:' A¥sthfce is BbYRE PO &L &SI Ng

the float to rotate |n an anti - | ockwi se direction with increasing
f or ce. S\ov et sepond ‘fq%ﬁe'ﬁ(?@a&’é’@sl?o@ 72 to raise along with |evers

74, 76 whi ch causes Iever 76 to pivot about pivot 77 so that cam 20
78 comes | cont act W|t { e er around
pl unger 80 pushed%ur ]h Mﬁ%cgé@dxﬁg@é g?ﬁa? GWi s forced
into cont acclmmmmmed in thati tihee agtuatiogopenberf iswaoflont er
into the Clé&esehef\smber :swm Or i e g.mofcms: 62 bEmaiapst

| fi

I nst ant aneous the 25 cl psin 6 1S t ant aneous t hereby

el i ni nat i ngca»able qf aﬁ?%’é‘? $& the,forresefvel y cl osed
in 10 prbasyaneyci sterns.

15. A valve arrangement according to claim 14
c¢haracterised in that the float is provided with a locking

edge, said locking edge for co-operatively engaging with
~ the movable member.

1s 16. A valve arrangement according to claim 14 or 15
characterigsed in that the float is provided with a stop
means for limiting the amount of pivotal movement of the
float during operation of the valve,

17. A valve arraugement according to any preceding
20 claim characterised in that there is one, two, three, fouxr
oxr more floats.

18. A valve arrangement according to any preceding
¢laim characterised in that the valve arxrangement ig in the
form of an inlet valve or a flush valve.

25 19. A valve arrangement according to any preceding

claim characterised in that the valve arrangement is a dual
flush valve.

20. A valve arrangement according to any preceding
claim characteriged in that the valve arrangement is

A

THIS SHEET HAS BEEN
REPLACED
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friction. 30 " In Figure 8 there is shown a nodified formof the dual
Tlush valve of Figures 1 to 4 which nodified valve is simlar to the
val ve of wWoesss 1 to 4 except that a single t ube FCIPAUMSMDEBSCS Upper
tube 14 and | ower tube 18. Accordi ngly, the sane reference nunerals
will be used for - 23 - - 16 -

correspondi ng features in Figure 8 as are present in Figures 1 to 4 .
Addi ti onal Rpcaged: dbecalbdstaxn srnfdbe wshavith a mdmbetng from bracket 6 to
bracket 10 and axially novabl e t herebetween in use there is no sealing

arrangenent 17 or 5 seﬂl 19. Tube 100 opergt,es in the sane as tubes
14 and 21rg i n t hAt VROBE 3TTRRGSHERt I?“'Fz’&;%"é‘gsﬁﬁ Ry BEece as
_for exanpl elkimnchamscterisgtl in tHaptthe Eldal |iss rubstagrdalliyon or a

| ar ger anmoynt., SRSl Wer%ﬁﬁgﬁlg apul . 30 mm to adopt a full flush
posi tion. I'n operation o RFs*Rodified val ve arrangenent the
cistern is full of water as indicated by the water level in Figure

8. Weg a haf flushai 9alegUakednghtibee 1d:asdd 48 % preceding
claim characteriged in that the float is substantially U-
shaped in borizontal section.

23. A valve arrangement according to any preceding
claim characterised in that the float is connected or
10 mounted off-centre or spaced apart from the centre of

gravity or mass or in such a manner to ‘be pivotable undex
the effects of gravity.

24. A valve arrangement according to any preceding

clain characterised in that the £loat 'is mounted so as to
15 be pivotable under the influence of gravity and is

separately pivotable under the effect of buoyancy.

25, A valve arrangement according to any preceding
claim characteriged in that the first force causing
movement of the actuating member in a first direction is

20 the force of gravity and the second force causing movement
of the movable member in a second direction is the force
produced by the effect of buoyancy of the float.

26. A valve arrangement according to amy preceding
claim characterised in that the force of gravity

25 predominateg to cause the float to adopt a substantially

vertical orientation or a more vertical orientation when
the cistern is empty.

27. A valve arraangement according to any preceding
claim characterised in that the force due to bucyancy on

30 the float predominates to cause the float to adopt a moxe

A BN D s ST RS B |
* c L M s * 1
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0PYIAL |98NWEDf 14508 FAXOHL 37824hB3pever SRIEBIEEAK, ing 16 is

_edge 48.

mm fromoutlet 9 so that water flows
rate untiwodphesasevel of the wat er reaches to just RITADIEO00486 40

pi vots anti-clockwi se to di sengage edge 48 from
ring 16 and al l ow tube 100 to graRétationally fall to re-establish

wher eupon fl oat 40

seal 20

del i veri ng Vaxkdrpliyyinclined
rel ativel yvwateither away from edge 50 than ring

| ocked by

@o29

In this position the | ower end of tube 15 100 i s spaced about 15

20 and thus the valve adopts a fully closed position after

through the outlet at a reduced

soFieRtatinn yhems thes ciphgraols fulljef | ocat ed
16 is from edge 48, .

edge 50 does not | ook against ring 22 but rather ring 22 is |ocated

bel ow edge 50 and therefore 25
nmode. Afte8-he

ci sterhn,

position

3o, By 54" Eaiice of prantty FjpapmeChY bEF pheetbeoicr o

float 44 is inoperative in the half flush
A valvefaEangenpnt aacerdingy tocenyppreseding fill the
\C}\in st ﬁr_n ag¥laie¢hhr@ctedlsbd SAUEREE tshaitiiion b theaddive is

ic s as
pft

great er anmimeyancy insgurhnaduring operativrafidde sdatesn tong 22 to | ock

t ube akYeralydl ¢3ld Eikelene outlet 9. In this position
corresponding to the full flush, water flows through outl et 9 at a
greater rate. It is to be noted that in the full 35 flush position ring

16 i s | ocat2®l above ahwapvei arvamgément according to any preceding

10

15

20

25

30

claim characterised in that the movable valve member or
movable valve members are provided with engaging meang for
co-operatively interacting with the actuating member to
maintain the valve member or members in selected locations.

30. A valve arrangement according to any preceding
claim characterised in that the engagement means of the
movable valve member or members is a ring, collax, lip.
notch ox similar located on the ocutpide surface of the
movable member for sBelective engagement with the locking
edge of the f£loat so that the movable member is
maintainable in selected open positions in use of the valve
arrangement, preferably during flushing of the cistern.

31. A cistern having a valve arrangement acecording to
any preceding claim.

3a. A cistern according to claim 31 characterised in

that the valve arrangement is a flush valve and/or an inlet
valve.

33. A valve arrangement substantially as hereinbefore
described with reference to the accompanying drawings.

34. A cistern having a valve arrangement
substantially as hereinbefore described with reference to
the accompanying drawings. . ...

g
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position. As the water level lowers in the cistern to just bel ow fl oat
40, float 40 pivots anti-cl ockw se under the influence of gravity but
as ring 1ovO970B3At ed 5 above edge 48 there is no effecg,chg?ﬁEog by the
movenent’ of float 40 and tube 100 is still maintained in the Tul

flush open position by edge 50 against ring 22. The water | evel
continues to fall until just below float 44 which t hen pivots
anti-clockwi se to release ring 22 andp}@w 10 tube 100 to fall
gravitationally into seal 20 to re- stablish the seal. Inlet valve 70
then operates to fill the cistern and both floats 44 and 40 pivot

cl ockwi se to the "ready” position in g§grn undgfr the effect of buoyancy
“as the water level rises past each in turn. 15 Adyaht ages of the inlet
val ve of the present inventionTdle thay the j €t valve is unique in
construction in that it 37 :j36yar5§:!,-e ful open position or in the

progressi ve nmovenent

Ris only 20 .

The inlet valve
adva ge has been achi eved

‘fully cl osed position, ther|g
between the two eptLenme positig

I NSt ant aneous oper at N\Qn bet wee
has no internedi ate stQps oL..&¢

el NTRSERGQ 2

by designing a hydrodylesEs \‘u" , lliich wil T r ininthe fully open
position, that is ‘f:;f SE] : nds w28 ical |y downwards as

jREr in the cistern
Al nove freely and
0sed gbsition t her eby

3 n. Addi jipnal Iy, even
5 qggp/ﬂﬁé cl osed positions,

25  di scl osked~R_Fi
reaches a predeter >
effortl essly w thoul=$
st oppi ng t he flOW/TITf
t hough the val ve V¢

there is no t
2§

12—}~ : |

15

\\\\

40
Il
8 !

gl

M\
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b~
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produces by a  conpounded nechani cal advantage, considerable force on

t he opening of orifice 66. - -
18 - warsgnesishe valve is in the open position water epdeioosbsast he
delivery pipe fromwhere it is sprayed onto the cistern wal |l at a

preset angle and at a constant rate. The nozzle t hrough whi ch the

water is sprayed is designed so that the 5 energy of the incom ng water

i s absorbed by the side wall ?Jeq:lstern resulting in no noise.

As the flow rate of water being admt o the cistern t hr oughout the
filling period is constant, it is possible to elimnate the irritating
hi ssi ng noi ses associ at ed with 10 conventional cist@rhs which enpl oy a
progressively closing val ve. Anot her advaljthge of the present
invention is that the ' 32+ 33—

26 9



"hese- SIBOEED b0l ZAadt el 35824818903 of t hRIFFUEIEASErnits a wrap-around @032
ef fect of the vertical stand pipe, thus 15 reducing the space required for

t he conponents of the val ve and for operation. - it is to be
not ed thatwovawssszet val ve of the present i nvention pafAtbGeedssd!
fl ushing val ve may be arranged together within the sane cistern so
that both valves 20 operate in conbgnatgon with each other. _ A
further advantage of the dual flushing valve of the pr esent
i nvention, particularly the valve of Figure 8, is that a reduced
nunber of conponents are enpl oyed and further there is only a
single seal required, which 25 contributes to the | ow cos f manfacture
and the reliability of the valve arrangement32 3 e descri bed
arrangenment has been advanced by expl anation n(? ) di fications
may be nmade wi thout departing fr7om the spirif\ and scopefof the
I nvention which includes every3 0 novel feafwor. o onbi nati on of
features her ei ndi scl osed. WO 97 3
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descri bed herein’is susceptible to variations and nodi fi cati ons ot her
than those specifically described. It i s understood that the invention

i ncl udes wahbnea®h 5 vari ations and rmiii} 'bcat i ons whi ch PETIAUMEMBG t he
spirit and scope. 20 -

THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. - A val ve
arrangenent having at | east two di scharge conditions suitable for use
in controlling flow of fluid t hrough the val ve arrangenent to allow
either partial 5 di scharge or substantially full discharge, characterised
I n that the val ve arrangenent conprises at | east one novabl e

val ve nenber having a first engagi ng neans and a second engagi ng nmeans
.associated with the novabl e val ve nenber, said fir engagi ng neans
for co-opperatively engaging with 10 a first uatl nber to maintain
t he val ve arrangenent in a first dischargeYMxﬂtio ,] and the second

engagi ng 37

I 7.
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nmeans f e "elo4pEr 844 §E(13y 0:dgddng wi GRIRFREE 8Aond act uati ng menber 034
Jmaintain the valve arrangenent in a second di scharge position, said
actuating nenbers being nmounted in 15 t he val ve arrangenent in such a
manner t heto smysment of the actuating nmenbers in a PCI/AUIHO486Ct i On t O

mai ntai n the val ve arrangenent i 3 gigher one of the selected discharge.
positions is effected by operation of a first force and novenent of

the actuating nenpe in_a second direction to 20 al l ow the val ve nenber
to return to the .“»"‘ﬂ»"\‘o i s effegged by operation of a second

force, wherein ope[¥ ) -’nenber in the first
direction results T Mikdoni nati ng, whereas

oper " ation of Yhe rrent in l[i p second direction results
fromsaid 25 vl * . =Dl $dom n@ting, 9 [ t hat when t he novabl e
nmenber is cauﬁ 1~.- B¢ Bbe N3 0sed ,F’.!'- rTiMn and ei ther one of
the sel ected CAraaSIONA S t he sel ect ::J engagi ng neans engages
wi th the sel ecikd 3 S‘TA

ffai n the val ve arrangenent in
v tion until jopgration of the actuating

qr rangenent tfo fhe clo Si gPon. 2.
0 Cﬁﬂii m 1 char act ed that the

t ube, |prfef erabl™y - a sUbstantially

NN ber to |
the sel ected di sch@X &t 3 i

-t

menber returns80 N

A val ve arrang NN ak
first novable ggF §E‘
hol | ow tube, and wg‘ﬁ
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- 21 - preferably a substantial 'y Cyln # cal hol I ow t ube.

A val ve arrangenment according to claim2 characterised in that the
tube is OR@@a? both ends. 4, A val ve arrangeneng according
to any pre claimcharacterised in that the fir RCTANP6B0486 val ve
menber I s at Ieast two open-ended, hollow tubes located axially in
end to and relationship with each oth r7 5. A val ve
arrangenment t according to claim4 characterised in that respective

one open ends of the two 10 tubes are sealingly interconnected together

when the val ve arrangenment is in one of the discharge positions.

6. A val ve arrangenent according to any precedlng claim
characterised in that the val ve menber or nenbers py.e axially during
operatlon of the valve arrangenent 15 bet ween the cl ogfl position and

either one of the selected ° discharge posi §izQ 7. A

val ve arrangenent according to any precedlng aracterised in
that the valve menber or nenB S can , Ar ge positions
such .t hat when in the first 20 pscharge [ can be di scharged

t hrough the outlet directly harge position

-

3_035
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dvsehargaesi+of yuirss i°4 ¢ #edudtdone of SERTFTHHAR nenbers and the out| &%
*.8. A val ve "arrangenent according to any precedi ng 25 claim

characterised in that the novabl e nenber can adopt two open

posi tions, such that when the novable nmenber is in the first open

position it is spaced fromthe outlet a first distance, and when in

t he second open position the novabl,e, nenber is spaced fromthe outlet

a second di st ance. 30 9. A val ‘arrangenent according to claim

8 - 22 - characterized in

that the first distance corresponds to the full flush position and the

second di st afiE CIAIMSHPRFINING THE INVENTEON; ARELASOEPELEWS : 10.

A val ve arrangenent according to claim8 or 9 5 characterised in that the

first di stan(ie is about 30, mm and t he second dist nce is,2abqut 15 nm
. A valve arrangement having at least two discharge

conditions suitable for use in controlling £low of £luid
through the valve arrangenent to allow either partial
5 discharge or substantially full discharge, characterised in
that the valve arrangement comprises at least one movable
valve member having a first engaging means and a second
engaging means associated with the movable valve member,
paid first engaging means for co-operatively engaging with
10 a first actuating member to maintain the valve arrangement
in a first discharge position, and the second engaging
means for co-coperatively engaging with the second actuating
member to maintain the valve arrangement in a second
discharge position, said actuating members being mounted in
15 the valve arrangement in guch a manner that movement of the
actuating membexs in a first direction to maintain the
valve arrangement in either one of the gelected discharge
positions is effected by operation of a first force and
movement of the actuating members in a second direction to
20 allow the valve member to return to the closed positiom is
effected by operation of a second force, wherein operation
of the actuating member in the firgt dixection results from
the first force predominating, whereas operation of the
valve arrangement in the gsecond direction results £rom paid
25 second force predominating, such that when the movable
member is cauged to move between the closed position and
eitber one of the selected discharge positions the selected
engaging means engages with the selected actuating membex
to retain the valve arrangement in the gelected discharge
30 position until operation of the actuating member returns
the ya.lve arrangenent to the closed position.

2. A valve arrangement according to claim 1
characterised in that the first movable valve member is a
tube, preferably a subgstantially hollow tube, and more

W o
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characterised in that the actuating nenber is a float, or ot her menber
having a watertight chanber or simlar 10 capabl e of acting under the

i nfluence of the force of buoyancy. 12. A val ve
arrangenment according to claim 11 characterised in that the float is
provided with a | ocking edge, said |lg klng edge for co-operatively
engagi ng with 15 t he engagi ng neans of” ?ﬁ “novabl e nenber. 13.

the i1oat | o RRSCRERty s bibet fpfadlil doflnddiont neBibde o0 | " (0!

pi vot al novenent of the fI oat during operation of the valve. 20

14. A val ve arra :fj#é}&ﬂ | ai m
characteri Sedjll n that t ere |s one, '?hr ee %tﬂdf(t&qzl%:fm r?l:)re fl oats.
15. A varharaetenised ninathat dthe %benys mmmihgboth ends; m
characterised in that the val ve arrangenent |s |n the 25 formof an inlet
val ve or a dual -flush C|stein val ve. A val ve arr mant
according to &ny precedni® Mr%‘f‘ﬁq% Q) AV PT9Re is

subst ant isal | yelaim characgukﬁaeanmethaeahhéeﬁirw.movable valve menber
is at least two open-ended, hollow tubes located axially in
end to end relationship with each other.

5. A valve arrangement according to claim 4

characterised in that respective one open ends of the two
10 tubes are sealingly interconnected together when the valve

arrangement is in one of the discharge positions.

6. A valve arrangement according to any preceding
claim characteriged in that the valve member or members
move axially during operation of the valve arrangement

15 between the c¢logsed position and either onme of the selacted
discharge positions.

7. A valve arrangement according to any preceding
claim characteriged in that the valve member or members can
adopt two discharge positions such that when in the first
20 discharge position fluid can be discharged through the
outlet directly and when in a second discharge position

discharge of f£luid is through one of the valve membexs and
the outlet.

8. . A\valve arrangement accoxding to any preceding
25 claim characterised in that the movable member can adopt
two open positioms, such that when the movable member ig in
the first open position it is spaced £rom the outlet a
firgt distance, and when in the second open position the
movable member is spaced from the outlet a second distance.

3o 9. A wvalve a.::rangement accord:.ag to claim 8

\o /% A
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- 23 - claimcharacterised in that the float is substantially U
shaped in horizontal section. 18. A val ve arrangenent accordi ng
to any precedi ng claimcharacterised in that the float is connected or
5 nounted off-centre or spaced apart fromthe centre of gravity or
mass or in such a nanner to be pivotable der the effects of gravity.
19. a val ve arrangenent accordi ng T d*any precedi ng claim

characteriseg,l he f.l 0 k.S u SQ. 1 Lxot abl nder
the infl uencghé% aé;’gg%li%?%a i%g‘ah tggs%%gggt §i"’§iigﬁlh\8/3t ggfgggﬁgieﬁrigt g g’f‘#ect
of buoyancy. full £luph positian andether segondndigtaveei agrresnapdsr teedi ng
cl ai m char ackeglel @4 ¢ %g.hw p&_@‘it:filbhs.t force causing movenent of the

actuating nmenber 1n a first directionis 15 the force produced by the
effect of buoyancy of the float,

10. A valve arrangement according to c¢laim 8 or 9
5 characterised in that the first distance is about 30 mm and
the gsecond distance is about 15 mm.

11. A valve arrangement according to any preceding
claim characterised in that the actuating member is a float
or othexr member having a watertight chamber or gimilax

10 capable of acting under the influence of the forxrce of
buoyancy.

12. A valve arrangement according to claim 11

characterised in ‘that the float is provided with a locking

edge, sald locking edge for co-operatively engaging with
15 the engaging means of the movable member.

13. A valve arrangement according to c¢laim 11 or 12
characterised in that the float is provided with a stop
means for limiting the amount of pivotal movement of the
float during operation of the valvae.

20 14. A valve arrangement accoxding to any preceding
claim characterigsed in that there is omne, two, three, four
or more floats.

15. A valve arrangement according to any preceding
claim characteriged in that the valve arrangement is in the
25 form of an inlet valve or a dual-flush cistern valve.

16. A valve arrangement according to any preceding
claim characterised in that the float is substantially
triangular in verxtical section.

17. A valve arrangement according to any preceding

AR
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second direction is the force of gravity. 21. A val ve

arrangenent according to any precedi ng

force of gravity 20 predomi nates to cause the float to adopt a
substantial ly vertical orientation or a nore vertical orientation when
S enpty. 22. A val ve arrangenent according to any

the cistern i
precedi ng

the float pre

17039

claimcharacterised in that the

claimcharacterised in tha#>the force due to buoyancy on 25

' . | - . icall
i nclined ori e#%%%’%#e%’fﬁ? < ts:‘tqgr':?l1 a?.il ulofigget 18 Qﬁ‘é&?uayﬂtﬁ—gg. d

A val ve arrargiared inhnmiseptad segtdodeedi ng

that operation of the valve is 30 effected by the force of gravity

foll owed by t
cistern to
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10

15

20

25

30

1. ¢7ect Ohvarve addOyRlshe Bobbblsdy L0% 2P At} the
claim characterised in that the f£loat is connected or
mounted off-centre or spaced apart from the centre of
gravity or mass or in such a manner to be pivotable under

the effects of gravity.

19. A valve arrangement according to any preceding
claim characterised in that the float is mounted so as to
be pivotable under the influence of gravity and is
separately pivotable under the effect of buoyancy.

20. A valve arrangement according to any preceding
claim characterised in that the first force causing
movement of the actuating member in a £irst direction is
the force produced by the effect of buoyancy of the float,
and the second force causing movement of the movable member
in a second direction is the force of gravity.

21. A valve arrangement according to any preceding
claim characterised in that the force of gravity
predominates to cause the float to adopt a gubstantially
vertical orientation or a more vertical orientation when
the cistern is empty.

22. A valve arrangement according to any preceding
claim characterised in that the forxrce due to buoyancy on
the float predominates to cause the float to adopt a more

vertically inclined orientation when the cistern is full of
water.

23. A valve arrangement according to any preceding
claim characterigsed in that operation of the valve is
effected by the force of gravity followed by the effect of
buovancy in turn during operation of the cistern to

mmom .

claimcharacterised in
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4 Schar ge e cistern., N al Ve arrangenment according to
any preceding . ‘claimcharacterised in that the engagenent neans of the
novabl e val ve nenber or nenbers is aring, collar, lip, 5 not ch or
simlar |located on the outside surface of the movabl e menber for

sel ective engagenent with the | ocking edge of the float so that the
novabl e nmenber is mai nt ai nabl e in sel,gcted open positions in use of

t he val ve arrangenent, preferably during flushing of the cistern. 10
25. A CaihehﬂrB@VE§% Rikak¥h_ arrangement according to any
preceding claim : A cistern according to claim25
characterised in that the valve arrangenent is a flush valve and/or an

ihnl et b vaRye. g 15 _Abeﬁlv_e arraxfegeﬁéﬂe ﬁédmh o AR piitideding as
erei nbefore ._descri with reference, to the accaonpanyi ng dr.gw ngs.
28, A i GRBAR RROFRGERTS 2P0. 15, FhAR chf, ehosodtent Hinand be)
her ei nbef or e desabillecsraliviechmesbercorcmembers istderimgongaliang imw ngs.
20 29. a e cQlLd} PAEEEL claim
char act ersl sednloﬁch?%efs%yﬁrf%%agpgkggﬁvgﬁn%ﬁgeé&%@ae . nnva%lqae£ va ?/e -
nenbers are pRovRdde wembozn§o¥ fglechiver engagement with the locking
edge of the float so that the movable member is
maintainable in selected open positions in use of the valve

arrangement., preferably during flushing of the cistern.

10 25. A cistern having a valve arrangement accoxding to
any preceding claim.

26. A cistern according to claim 25 characteriged in
that the valve arrangement is a flush valve and/or an inlet
valve. '

15 27. A valve arrangement gsubgtantially as hereinbefore

described with reference to the accompanying drawings.

28. A cistern having a valve arrangement
substantially as hereinbefore degscribed with reference to
the accompanying drawings.

20 29. A valve arrangement according to any preceding
claim characterised in that the movable valve member or
movable valve members are provided with engaging means for
¢co-operatively interacting with the actuating membexr to
maintain the valve member or members in sgelected locations.
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There is described 2 valve arrangement which in one form is an inlet valve '” 3
(60) or in another form is a dnal flush valve (2), The valves may bo used in a
variety of situations but find particular application in a cistern for providing water » -
to flush a toilet bow] or similar. The valve atrangement (2) compriges a flushing h
tbe (100) or & pair of flushing tbes (14, 18) which can move axially. One end of - %
the mbes (100, 18) is sealed to an outlct (9). The tubes are provided with xings or
collars (16, 22) which co-operatively engage with locking edges (43, 50) of ficats =
(40, 44) to control movement of the tbes (100, 14, 18). The floats (40, 44) are . o »
mounted off-centre or in a position spaced apart from their regpective centres of | .
gravity so that they arc free to move under the effects of gravity and the effects 3
of lift provided by buoyancy of the floats. In operation the sequential effects of ST o ) T T,
gravity and buoyancy cause the floats to hold the thbes in position and then relcase ==s —
the tubes thereby allowing selective flushing positions.
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