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The ~resen~ invention rel~tes to a pressure and flow balanced hydraulic .valve 

which fmds particular application as an inlet valve fo_r cisterns (or flush~ as they 

are known in the USA). However, the valve of ~e present· invention is not limited to 

this particular appli~ation: The invention also. relates to cistern inlet valves 8nd 
5 cisterns. 

Prior art valves for cisterns i:naY be conveniently divided into two broad 

categorie~ .. The· first category is mecbaRical leverage valves hav~g a valve sea~ with a 

circular orifice therein, and a di~ which is moved bY: a float arm to open or occlude the 

c~ar orifice. A float attached to the float arm prov~de8 a buoyant force . which is 

10 magnified by the· mechanical advalitage available because of~ le~ of the float arm. 

15. 

Such an arrangement is relatively simple, very. reliable, and bas been in U$e for many . . . . . ·. ,. ··'~. . . 
years. 

However~ in recent times the average width of ciste.rDS has been reduced 

because of a reduc:tion in. the volume of water used to flush. lavatory pans. Since 

smaller volumes of wate~ are required, correspondmg. reductions in the size of the . 

cisterns used to hold the flushing water have also been achieved. As a consequence, 

·the length of the float arm previously able to be used, cminot now be used for such 

cisterns. As ·a result, the closi:zig force of the mechanical inlet :valve refen:ed to above 

is reduced. This renders this type of valve unsuitable for use. in those areas having high 

20 water pressures. 

As a consequence of this development, hydraulic inlet valves are increasingly 

utilised in cisterns. A hydraulic inlet valve utilises''the· inlet pressure "to ·assist in 9losing 

the valve by applying inlet pressure to a relatively large opposite face of the valve 

member so that a net closing force is achieved.. However, hydraulic inlet valves suffer 

25 from several disadvantages. One disadvantage is that in the event of a failure of one of 

. the valve components, the hydraulic inlet valve always fails ope_n, That is to say, the 

valve failure results in flow of water being unable to be stopped. Since the 

consequence is a flooded bathroom and a substantial loss of water, by far the. better 

arrangement is th.!!-t the valve, if it were to fail at all, should fai! closed. Then the 

30 consequence would be that no flow of water could be ·initiated. 

In relation to cistern inlet valves, in additiQn t? failing closed, another desired 

feature is quiet operation. Traditionally, inlet valves have: been a source of surprisingly 

substantial noise volumes during their operation. Since the flushiiig opei:ation is of a 

....-relatively short duration, but the re-filling of the cistern with ~e next flushing water 

35 volume takes a substantial time, the noi_se generated by the inlet valve is present during 

~e entire cistern filling period. This. noise is generated by cavitation, turbulence _and 

water free surface noises (the latter being due. to water-air-water. interfaces). A 
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substantial marketing advantage is available if a quiet cistern inlet valve can be 

achieved. 
The present invention. arises from research carried out with a view to 

~ttempting to ameliorate the abovementionecr disadvantages and at least panially achieve 

the above described advantages. .Aecordingly, it is the object of the present invention 

to provide an improved valve. 

~ccording to a ~t aspect of ~e present. invention tb.Cre is disclosed a pressure 

and flow balanced valve comprising a valve J;tousing which has an inlet leading into, 

·and an outlet ·leading from, an interior cavity, with. said inlet and outlet being 

substantially opposed, and a gene~ly bulbous valve body located within said cavity 

~d mounted for movement· towards and away from said .outlet, said valve body and 

. outlet being sized to permit said outlet to be 'occluded by said valve body; characterised 

in that the interior surface of said cavity and the exterior surface of said valve body are 

shaped· and arranged to reduce the cross-sectional area available f9r· flow towards said 

15 outlet and ~een said valve body and cavity, and simultaneously increase the cross-. 

sectional area available for flow from said inlet and between said valve body and 

cavity, as said valve body moves towards said outlet, and vice versa as said valve body 

moves away from said outlet, to "thereby alter the balance of the flow velocity induced 

pressure forc:es ac~ on said valve body. 

20 Preferably, the bulbous valve body is an ovoid, ellipsoid or a Ranki~e ovuloid. 

In accordance with a second aspect of the present invention there iS disclosed a 

, -meth~d of controlling flow through a pressure and flow balanced valve. comprising a 
. . 

valve· housin~ which has an inlet leading into, arid an outlet leading from, an interior 

cavity,. with said inlet and outlet ~eing substantially opposed, and a generally bulbous 

25 valve body located within said cavity, said method comprising the steps of: 

moving said valve body away from said outlet to increase the cross-sectional 

area ·available for flow between said body and said cavity adjacent said outlet and to 

simultaneously reduce the cross-sectional area available for flow between said body and 

said cavity adjacent said inlet, to thereby apply a net flow induced pressure force to 

30 said body acting to continue i;aid valve body motion away from said outlet and open 

said valve, and 

moving said valve body towards said outlet to reduce the cross-sectional area 

available for fl.ow between said body and said cavity adjacent· said outlet and to 

,..simultaneously increase the cross-sectional -area available for flQw between said body 

35 and said cavity-adjacent said inlet, to thereby apply a net flow induced pressure force to 

said body acting to continue said valve booy motion towards said outlet and close said 

valve. 
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In accordance with a third aspect of the present invention there' is disclo~ed a .. 
cistern having a cistern inlet valve in which the valve·is of the above type. 

In accordance with a fourth aspect of the present invention there is disclosed a 

method of filling a cistern utilising the above method of contro\ling flow through a 

5 valve. 
Three embodiments of the present inventio~ will now be described with 

reference.to the drawings in which: 

Fig. 1 is.a cross-sectional view through a substantially conventional hydraulic. 

inlet vatve; . . 

10 Fig. 2 is an ~ivalent cross-sectionai ~iew through an inlet valve ·of a first 

embodiment; 
. Fig. 3 is an equivalent cross-sectional view through an inlet valve of a second 

embodiment; 
F~g. 4 is a an enlarged cross-sectional view through the siphon breaking poppet 

15 included in the yalve of Fig. 3; 

Fig. 5 is an exploded perspec~ive view. of the poppet of Fig.· 4 prior to 

assembly;. 
Fig. 6 is a side elevatj.on of an inlet valve of a ~rd emb9diment; · 

Fig. 7 is a longitudinal cross-sectional view through the valve of Fig. 6; 

20 Fig. 8 is an exploded perspective view of the ~aiv:e of Fig. 7; 

Figs. 9 to· 12 are respectively perspective, side elevational, plan and inverted 

plan views of the valve bQdy of Figs. 6 to 8, and 

Fig .. 13 is a sectional view through a valve body and cavity of the first 

embodiment which is utilised in explaining the operational principle of the present 

25 invention. 

Fig. 1 illus~tes a prior art hydraulically operated Cistern inlet valve. The 

valve is substantially as· described in Australian Patent Application No. 81732/91 in the 

~e of the presc;mt applicant. As seen in Fig. 1, the hydraulic inlet valve 1 has an 

inlet· 2 which leads to a valve seat 3 and an outlet 4. The ·valve seat 3 is closed by a 

30 valve member 5 carried on a rubber diaphfagm 6. A by-pass channel 7 allows water 

from the inlet 2 to be directed to the downstream side of the diaphragm 6. A secondary 

valve 8 operated by a float arm 9 and float 10, controls the pressure appli~ to the 

downstream side of Ute diaphragm 6. 

35 

In operation,· with the secondary valve 8 open as illustrated in Fig. 1, water is 

able to pass from the inlet 2 to the downstream side of the diaphra~m an~ thence out 

the seC?ndary valve 8. Accordingly; there is no substantial pressure applied to· the 

downstream side of the diaphragm 6 and therefore the valve me_mber 5 is moved away 

f:om the valve ·seat 3 by the pressure ·of water in the inlet 2. This enables the hydraulic 
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inlet valve 1 to open aiid the water to pass from the inlet 2 through the valve seat 3 and 

out the outlet 4. 

In the event that the cistern 19 fills with water, the float 10 rises and the lloat 

arm 9 therefore closes the secondary valve 8. As a consequence, the i.Dlet pressure is . . 
applied ti:> the large suiface area of the do~ side of the diaphragm. 6 .. The same 

pressure is applied to the relatively small surface of the valve mem~r S which drrectly 

faces the inlet, however, the difference in. ~a results in a net closing force being 

applied via the diaphragm 6 to the valye member 5 . . Accord~ly., the valve member 5 

abuts the valve seat 3 arid clo~es the hydraulic inlet valve. 

Such a hydraulic inlet valve is able to fail in a number of ways. One way is 

for the diaphragm. 6 to be perforated thereby allowing water to leak from . the 

downstream side of the diaphraggi _6 -intO. the. outlet 4 ~ereby reducing·· the clrising 

pressure on the valve member S and ~ilsing the inlet v~ve to fail in an open condition. 

-S~arly, the b}r-pass channel 7 can become blocked. This again reduces the pressure 

15 applied tO_ the downstream side of the diaphragm 6 and again causes the v~ve to fail 

open. Further, an impurity can become lodged in the secondary valve . 8 which 

therefore prevents it closing completely. Again this reduces the pressure applied to the 
. . 

downstream side of the diapbragm 6 and results in the hydraulic .inlet valve failing in an . ·. 

op_en c0ndition. 

20 Turning now to Fig. 2, a pressure and flow balanced valve 11 of the first 

25 

embodiinent of the present invention is illustrated. The valve 11 has an inl~t 12, a 

valve seat 13 and a substantially cylindrical outlet 14_. Located between the inlet 12 and. 

"the outlet 14 is "a cavity_ 15 withm which is located a generally bulbous. valve body 16. 

The valve body 16 is supported by a spindle 17 which.is slidingly retamed in a bush 18. 

As a matter of construction, the valve 11 is formed from an inner body 20 

which contains the inlet 12 and to which is secured a shaped annulus 21 which together 

with the inner body 20 forms the cavity 15. A cy~indrical outer body 22 is located 

around the inner body 20 and the passage between these. two defines the outlet 14. A 

crown piece 23 completes the outlet 14 and provides a support for the bush 18. 

30 It will be apparent that if the spindle 17 'is move upwardly, then. the valve body· 

35 

16 occludes the valve seat l~ thereby preventing any_ flo~ from the irilet 12 to the outlet 

14. Conversely, if the spindle 17 is pushed downwardly, then the valve seat is opened 

and water is able to flow through the inlet 12, between the cavity 15 and valve body 16, 

past the valve seat 13 and into the outlet 14. 

Since the interior surfaces of the inlet 12, cavity 15, valve body 16 and outlet 

14 are smooth and include gentle ·curves which define a flow path that mim~cks 

theoretical streamlines, the flow of water eXhibits substantially streamlined behaviour. 
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Thus sep"aration, turbulence and cavitation are ~ed.. Accordingly, a subs~lly 
quie~ flow is achie~ed. · . 

A minor disadvantage· of the arrangement of Fig. 2 is that. the annular outlet 14 

includes a substantial ~olume· of air which must be completely removed before the 

quie~t possible. flow is achieV:Cd. To this end; a second e~b~~ent as illuStrated. in 

Fig. 3 has been er~. The presstire and flow balanced valve 111 of Fig. 3 includes 

. an inlet 1_12, a valve seat 113, and a single tubular outlet 114. As before the valve 111 

also includes a cavity 115 and a valve body 116 mounted on a spindle 117. The spindle 

· 117 is pivotally connected to a float arm 109 which iS mQvable in an arc by a float 110. 

The inlet 112 and outlet 114. are formed together_ in a main body 120 into 

.which an annulus 121 is positioned and held 'in place by a. crown 123 which is 

threadably engaged with the main body 120. The annUius 121 and. main body · 120 

together define the cavity 115. The crown 123 also includes a supporting bush 118 for 

. the spindle 117. It ~ill be appreciated in this conneetion-that sealing between the bush 

118 Rnd spindle 117 is not critical since wate;r: ~s gnly present _in the outlet 114 when the 

valve 11 is open. . . 
Also included in the annulus 121 is a siphon breaking popp.et 125 which, as 

best seen in Figs. 4 and S, is formed from a finned T-shaped vii.lve ·126 and an 

aperw.red disc 127. After the disc 127 has. been located on the stem 128 of the valve 

20 126, a disc retaining head 129 is formed on the stem _128. Because theire are five 

apertures 130 and four fins 131, it is always possible for air to pass through the disc 

127 _aruf'into the outlet 114 provided the valve 126 does "not abut the annulus 121. The 

purpose of lh:e poppet 125 is to ensure that when the valve 111 closes, and the pressure 

is thereby reduced in the outlet 114, air enters into the outlet 114 so that water is not 

2s retained: in the outlet· 114 ·above the level of water· in the cistern. As a consequence, 

should a negative pressure be inadvertently applied to the inlet 112, it is not possible 

for water. to flow in a siphonic fashion out of the cistern a1:1d ~nto the inlet. 

·. As seen in Fig. 6, the inlet valve 21i°of the third embodiment sits at the top of 

a stem 228 on which a float 210 rises or falls in accordance with the level of water ·.. . 
3o within the cistern 19. The float 210 is connected to the inlet valve 211 by means of a 

float arn'l 209. A :i;ack and pinion mechanism 240 interconnects the float arm 209 and 

the inlet valve 211. 

. As seen· in_ Fig. 7. the stem 228 is formed from two concc:ntric cylindrical 

-members, the inner one of which is the inlet 212 which is surrounded by the outlet 214. 

35 Adjacent the base of the outlet are one or more openings 241 which restrict the outlet 

flow as will be explained hereafter. · The entire arrangement (Fig. 6) is able to be 

·mounted in known fashion in an opening in the base of the cistern 19 (illustrated in 

phantom) and sealingly clamped in position by ~eans of a nut 242. 
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As best seen in Fig .. 8, the inlet 212 OPeDS uit0 a valve cavity- l15 which 

includes an egg-like valve body 216 which is positioned at the lower end of a valve 

spindle 217. The valve spindte 217 is able to· be raised or lowered by means ~f i:he · 

_rack and pinion mechanism 240 and float arm 209 in order to respectiveiJ: close ·~d 
open: the valve 21L The valve caVity 215 is formed fr~m two pieces, the u~per .one of 

which constitutes the.valve seat 245. An 0-ring 246 is clamped between.the va:ive seat 

245 and the ~mainder of the valve cavity 215: 

Three gen~rally U..:shaped' passages 24~ of re~tricted cros~-sectional size lead 

~m the valve .seat 245 into an annular chamber 249 whi~h in ~ opens into the outlet 

214. The U-shaped passages 248 .are formed by grooves ·positioned in the rin:dersi~ of 

a cap 250. The cap 250 is able to be securCd to a bell 251 fo~d at the upp·er end of 

the stem 228 by means of bayonet finmgs 253, 254. In this way the cap 250 ~be 
secured to the bell 251 so as to clamp the valve seat 245 into position. - . 

A nµmber of small openings 255 extend through the bell 251 and thus pennit 

15 · air to be communieated from the atmosphere, via the annular space between the s~ of 

the cap 2?0 and the bell 251; and thence into the annular. chamber 249. Positioned 

between the cap 250 and bell 251 ~a frusto-conical rubber sleeve 256. The uppe~ end 

of the sleeve 256 ~s formed with a rim 257 which functions as an 0-rillg and provides a 

seal between the bell 250 and cap 251. The sleeve 256 is provided with a central 

20 aperture 258 {FiJii. 8) which, in the rest position illustrated in Fig. 7, presses agallµ;t the 

exterior of the v~lve cavity 215. 

When the valve spindle. 217 is lowered by the float arm 209 pivoting in the 

anti-clockwise·direction as seen in Fig. 7, then water is able to flow from .the inlet. 212, 

through the valve cavicy 215, past the valve seat 245 and into the U-shaped passages 

. 25 248. Since the passages 248 follow a smooth curve, this flow exhib~ts substantially 

. streamlined behaviour thereby avoiding turbulence·and cavitation. 

In addi~on, the rubber sleeve 256 which initially blocks the flow of water from 

the U-shaped passages 248 into the annular chamber 249 is deformed outwardly by the 

water pressure now applied to the inner surface of the sleeve 256 via the open valve 

30 seat 245. The consequence of· this pressure and. the resillting water flow is that the 

rubber sleeve 256 expands outwardly so as to inclea~e the effective diameter of its 

central aperture 258. 

This movement of th~ rubber sleeve 256 provides two siinultaneous effects. 

Firstly, the central aperture 258 of the rubber ··Sleeve 256. effectiveiy constitutes a 
~ . . . 

35 variable aperture orifice which increases with increasing flow and/or pressure. This 

has the very desirable advantage of providing a pressure drop close to the valve ~eat 

245. 
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In addition, the ex.pansion of. the rubber sleeve 256 radially . outwardly under 

the influence qf the· water passing through the inlet valve 1, results in the central 

portion 259 of the robber sleeve ;256 effectiv~ly .~ealing ~ openings 255: As a· 

cons~nce, no air can pass from atmosphere through the openings 255 and thereby be 

6 entrained with .the water ~ing from the U-shaped passages 248 into the annular 

. chamber 249 and the~ into the o~tlet 114. This constitutes. a verj substantial no'ise 

· reduction ~easure. 
Finally, the restricted openings 241 at the base of the outlet 114 mean that ~e 

outlet 114 is quickly c0mpletely filled with water durlng operation of the valve: ·As a 

~ 0 consequen(:e, a substantial amount of splashitig and bllbbling noise is eliminated.. 

Furthermore, the openings ·241 are preferabI:r of a restricted· size so as to constitute a 

further pressure drop generating device. As a. consequence the mains pressure is 

dropped in ~~ges between the inlet and outlet th~by red~cing the chance for the 

pre8sure within t?-e water to drop below the water vapour pressure. It- is the water 

1 s pressure dropping below the water vapour pressure which gives rise to cavitation, and 

hence cavitation. noise. · . 

In Figs. 9 to 12 the preferred form of the valve body 216 is illustrated. From 

these drawings it will be apparent that the valve body is not spherical. 

It will be apparent to those skilled in the art that $e above described . 

20 arrangement provides a number of advantages. Firstly, the smallest passage in the inlet 

valv~ which is likely to be clogged by any grit or debris carried in the inlet water, is 

·located at the- valve seat 245. As a consequence, should any material be lodged at this 

position, it is_ likely to be dislodged at the next o~eration of the valve. 'Furthe~o~e. 
any such material is able to be easily carried through the passages 248, past the central 

25 aperture 258 of the rubber sleeve 256 and into the annular chamber 249. From there 

any sueh debris is able to pass harmlessly into the interior of the cistern 19. 

In addition, should there happen to be a partial vacuum applied to the inlet 212 

whilst the inlet vBive 211 is open, then the rubber sleeve 256 will be sucked inwardly 

thereby clamping the central aperture 258 against the exterior of the valve cavity 215. 

3o Furthermore, the central portion 239 of the rubber sleeve 256 will move inwardly 

ther~by .freeing the openings 255 and allowing atmo~ph~ric air into the outlet 214. As a 

consequence, any water in the outlet 214 will drop to the· 1evel of water within the 

cistern 19. In this way the prevention of any reverse siphoning is ensured. 

~ Furthermore, in the event of a catastrophic failure, such as the valve stem 217. 

35 breaking, then the valve body 216 is forced upwardly by the inlet water pressure so as 

to close the valve seat 245. Thus in this regard the valve is "fail close" rather than "fail 

open" as for other hydraulic valves. 
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The "principIC of operation of the valve of Figs. 6 and 7 will noyv be described 

with reference to Fig. 13 and utilising the designated ntimbers of Fig. 7. Firstly, it will 

apparent to those skilled in the art that if the valve is arranged vertically as illustrated in 

Fig. 13, then the influence of gravity which acts downwardly on the valve body 21~ 
~ spindle 217 is _counteracted to a large part by the buoyancy of the valve body 216 

and thus, to a substantial extent; these oppositely dUected forces cancel. Gonversely, if 
the valve is arranged horizontally then these forces are normal to the direction of 

motion of-the.spindle·417 ~9 valve body 216 and thus may be ignore;<i. . 

illustrated by means ·of dot dash lines in Fig. ~3 is the position of the valve 

body 216 when the valve is substantially fully open. It will be appreciated in this 

connection that the cross-sectional area available for flow within the cavity "215 -~djacenf 
the inlet 212 and between the interior surfaces of the cavity 215 and ~e ~xterior surface 

of the valve body 216, is substantially ~uced. _Conversely, the cross-sec~onal area 

·available for flow between the exterior surface of the valve body 216 and the interior 

surfaee of the cavity 215 adjacent the outlet 214 is substantially increased. 

The position in which the valve body 216 nearly occludes the valve seat 245 

and outlet 214 is illustrated by dashed lines in Fig. 13. It "will be apparent to those 

skilled in the art that the COJ.'!.Verse of the flow areas referred to above applies. 

The valve body 216.is generally ovoid or ellipsoid. Preferably the valve body 

20 216 is a Rankine ovuloid and thus in cross-section constitutes a Rankine oval for which 

the streamlined flow about the solid body can be calculated. 

Because the flow within the ·cavity 215 about the val\'e. body 216 is 

substantially _streamlined and substantially without turbulence, the total energy in the 

liquid flow can be presumed to be a constant with substantially negligible energy losses. 

25 AI; a consequence, the energy at all points in the flow path is. the $a~e. The total 

energy per unit mass E at any given point is given by the following equation 
P vi 

E = - + - (l) 
.P 2 

in which V is the velocity of the flow, P is the pressure at the point in question is p is 

the density of the liquid. · ' · 

30 Since there is an assumption of no energy ~oss, the energy in the region 

35 

adjacent the inlet i is the same as the energy in the region adjacent the outlet o. Thus, 

the following equation,·which expresses Bernoulli's theory, applies 
Pi . Vi 2 Po Vo 2 

- + = + - (2) 
p 2 p 2 

In addition, for flow the following relationship 

V = QIA (3) 
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applies where V is the velocity of the flow, Q is the. flow rate an~ A is the cross­

sectional area of the flow. 

· It follows ·from equatious 2 and 3 above and because the liquid is ·for· all 

practical purposes jncomp~ssible, so the density remains constant, that if the flow ar~ 
··~ ._ ..... ~reases, ihen the flow velocity will_ decrease. However, if the ·flow vel<><:ity decreases 

the pressure will increase in order to maintaiJ;l the e~ergy ·substantially constant. The 

oonverse _also applie~, that is, if the flow aiea ~e8:• then the yelocity increases and 

the pressure decreases. 
As a consequence of Pascal's principle, the _pressure within the liquid is 

10 applied "equally in all directions" and is thus appli~ to the surfa~ of the ~vity 215 
and, in particular, to the surface of the valve body 216." Thus, as will be apparent from 
Fig. 13, with the valve body 216 in th~ position indicat~ by dot dash lines in Fig. 13, 
the flow area· adjacent the inlet 212 is decreased and thus the vel~ity of flow adjacent · 

the jnlet 212 is increased an4_the pressure_a~plied to the free end of the valve body 216 
15 is decreased. Conversely, adjacent the outlet, the flow area is increased and thus the . . 

·flow velocity decreases. Similarly, the pressure-applied to the valve body 216 adjacent 

the spindle 217 is increased. Since pressure represents a force divided by an area, and 
the area of the "hemisphere" of the valve body 216 connected to the spindle 217 is 
approximately equal to the area of the "hemisphere" of the free end of the valve body 

20 216, the net pressure difference gives rise to a net force which therefore moves the 
valve bQdy_ 216 away from the valve seat 245, against-the direction of liquid flow, and 
thus" maintains the valve open. 

J?ecause the liquid is flowmg past the valve body· 216, a drag force is generated . . 
which urges the valve body 216 towards. the outlet. This drag force. can be 

25 counteracted by making the surface area of the "hemisphere" of the·valve body 216 
connected to the spindle 217, greater than the surface area of the "hemisphere" of the 

... free end o~ ~e valve body 216. For example, the spindle "he~sphere" can be a quasi­
hemisphere whilst the other "hemisphere" can be a half elipsoid. 

It follows from the above discussion that there is an equilibrium position in 
30 which the flow. ?f liquid past the valve bod:r 216 produces no net axial force on the . 

spindle 217. However, small displacements of the. va~ve body 216 in either direction· 
away from the equilibrium position bfing about an imbalan~e of forces :Whic~ continu.es 
the valve opening or valve closing mov~ent. This means that the valve· is able to be 
easily controlled, even.with the short float arm 209 as indicated ,in Figs. 6 and 7. It 

as "" will be apparent from Figs. ·6 and 7 that the initial downward ~ovement of ~e float 
210 brought about by emptying of the cistern 19, moves the valve body _216 
downwardly so as to partially open the valve seat 245. The abovementioned pressure 
difference then comes into play and continues to open the valve 211. The downward 

ln:llibool00045:cg 

' 

-.-



- 10 -

movement of the valve body 216 is preferably limit&! by restricting the downward 
movement of the stem 217. Alternatively, the valve booy 216 eventually comes into 
contact with the inlet 212. 

As the cistern 19 fills because of the water introduced into the cistern via the 
- 5 . ·· inlet valve 111; the float 210 rises thereby ~ing the float arm 209 and moving the 

valve body 216 upwardly as seen in Fig. 7 towards the equilibrium position. Once the 
equilibri~ position is passed, the ~ressure diff~rence applied to the valve body 216 
tends to raise: the valve body 216 and ~·acts in concert with the rising float 210. . . 
This brings about closing of the valve during which pie valve body 216 is urged 

10 upwardly by both the action of the float 210 and the pressure difference applied to the 
opposite ""hemispheres" of the valve body 216. This results in a firm and quick closing 

action. 
It will be apparent to those skilled in the art that the above described valve 

arrange~ent give rise to a valve which is easily opened and closed. O~ce- the -valve 

15 commences to open or close and the bulbous body passes the·."equilibrlllni" position,_ 
then die v~lve opens or closes fully dt;te to the imbalance of forces. Thus the amount of · 
energy required to operate the valve Is small compared with a conventional valve. This 
feature makes the valve suitable for use :with very short float arms. 

In addition, the relative areas of the ~o "hemispheres" of the bulb 16/116/216 
20 can be adjusted to ensure that during th~ entire "stroke" there is a net closing pressure. 

25 

TWs, even if there is a catastrophic failure such as the fracture of the upper end of the 
spindle_ or of the float arm, the ~alve will always close after a_ limited amount of flow 

· and then remain closed. Thus the fail open mechanisms of the conventional hydraulic 
inlet valve are substantially avoided. 

Furthermore, because substantially streamlin~ flow with substantially zero 
audible cavitation and negligible turbulence takes place, a substantial reduction in noise 
is able to ]?e achieved. 

The foregoing describes only three embodiments of the present invention and 
modification, obvious to those skilled in the art, can. be made thereto without departing 

30 from the scope of the present invention. 
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CLAIMS: 

1. A pressure and flow balance4 valve (11, 111, 211) comprising a valve 

hou~ing which has an inlet (12, · 112, 212) leading into, and an "outlet (14, 114, ~14) 

leading from, an interior cavity (15, 115, 215), with said inlet and outlet being 

=··subs~tially opposed, and a generally bulbous valve-body (16, °116, 216) located within 

5 said .cavity and mounted ~or movement towards and away. from .said outlet, said valve 

l;>ody and outlet beings~ to permit sa~d· outlet to be occluded by said valve body; 

. characterised in that the uiterior surface of said cavity (15, 115, 215) and the exterior 

surface of said valve body (16, ·116, l16) are shapeci and arranged to reducC the cross­

sectional area available for flow towards said outlet and betw~ said valv~ body and 

10 cavicy, and simultaneously increase the cross-sectional area available for flow from said 

inlet and between said· valve body and cavity, as said valve body moves towards said 

outlet, and Vice versa as said valve body moves away fiom said outlet, to thereby al~r 

the balance of the flow velocity induced pressure forces acting on S!lid valve body. 
. . . ~ . 

2. A valve as claimed in claim 1 wherein said valve body is mounted on 

1 s a spindle (17, 117, 217) which passes through said outlet. / 

3. A valve as claimed in claim 2. wherein said spindle is mounted for 

longitudinal reciprocal motion thereof. 

4. A valve as claimed in any one of claims 1 to 3 wherein said outlet is 

curved (21, 23) and extends. around said interior cavity towards said inlet. 

20 5. A valve body as claimed in claim 4 wherein said outlet comprises a 

plurality of parallel connected passage ways (248). . 

6. A valve body. as claimed='m'tlaim 4 or 5 wherein said valve outlet (14, 

214) surrounds said valve inlet (12, 212). 

7: A valve as claimed in any one of claims 1 to 6 wherein said outlet 

2s includes at least one opening (130, 255) connected to atmosphere. 

8. A valve as claimed in claim 7 wherein said opening(s) (255) to 

atmosphere is/are occluded (256) when said outlet (245) is-not ~ccluded. 

9. A valve as claimed in any one of claims 1 to 8 wherein said bulbous 

body (16, 1_16, 216~ is sele~ted from the grotip consisting of an ovoid; an ellipsoid and 

30 a Rankine ovuloid. 

10. A valve as claimed in any one of claims 1 to 9 and comprising a 
. . 

cistern inlet valve (11, 111, 211). 

11. A cistern inlet valve as claimed .41 claim 10 an~ mounted at the upper 

_e_nd of a stem (128, 228) comprising an inlet for said 'cistern. 

35 12. A ~istem incorporating a cistern inlet valve (11, 111, 211) as claimed 

in claim 10 or 11. 
. . 

13. A method of contr'olli.rig flow 'through a pressure and. flow b~lanced 

valve (11, 111, 211) comprising a valve housing which has an 'inlet (12, 112, 212) 
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leading into, ~ an outlet (14, 114, 214) leading from; ari interior cavity (15, 115, 

215), with said inlet. and outlet being substan~y opposed, and a geJierally bulbous 

·valve body (16~ 116, 216) located within said caVitY,, said method con:iprising. the ~teps 

of: 

5 · moving said ~ve body away from said outlet to increase the crpss-sectional 

area available for· flow between said body and said cavity adjacent said outlet and to 

. . . simultaneously reduce the cross-sectional area available for flow between said body and 
)\ . . . 
said cavity adjacent said inlet, to thereby aJ>ply a net flow induced pressure force to 

said· body acting to continue said valve body motion aW!lY from said outlet and open 

10 said valve, and 
moving said valve body towards said.outlet to ·reduce the cross-sectional area 

available for flow between said body and sai~ cavity .· adja~nt said outlet and to 

simultaneously increase the cross-sectional area avanable for flow between said body 

and said cavity adjacent said inlet, to ~reby apply a net flow induced pressure force to 

1s ·said body acting to continue said valve body motion to~ds said outlet and clt!se said 

valve. 
14. A method as claimed in claim 13 wherein said valve body is inoved 

through an equilibri~ position at which said flow induced pressure force is 

substantially ·zero. 

20 15. A method as Claimed in claim 13 or t4 including the step of limiting . 

the movement (109, 123) of said valve body (116) away from said outiet (p4) to 

prevent said valve body coming into contact with said inlet (112). · 

16.. A method as claimed in any one of claimS 13 to 15 wherein said valve 

is a cisterµ. inlet valve (11, 111, 211) and said body (16, 116, 216) is moved in 

2s response to the level of water within the cistern. 

17. A method as claime<I in claim l~ including the step of interconnecting 

said body with a float (110, 210) in said cistern (19) via a float arm (109, 209). 

18. A method of filling a cistern. said method llicluding the method as 

claimed in claim 16 or 17. 
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