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RSGENEWER In one embodiment, a mains pressure valve has a body (10) 
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opening and closing of the mains preSSure valve. A flow 
(73) Assignees: DIANNAADELE HILL, Victoria 3444 controller (36) is disposed downstream of the main valve 

(AU); KAREN LOUISE HILL, Victoria component and has a downstream end. At least one air vent 
3442 (AU) (38) is provided downstream of the downstream end of the 

flow controller (36) and the vent is shielded from the 
(21) Appl. No.: 10/544,546 downstream end of the flow controller (36). In another 
(22) PCT Filed: Feb. 5, 2004 embodiment, there is a main chamber (12) within which the 

9 main valve component (17) moves, the main chamber hav 
(86) PCT No.: PCT/AU04/00130 ing a control portion (40). A bypass passageway (13) has an 

upstream end (35) from the control portion (40) of the main 
(30) Foreign Application Priority Data chamber and a downstream end (46). A control valve (42) 

controls the flow through the by-pass passageway (13) to 
Feb. 6, 2003 (AU)...................................... 20O3900508 control the operation of the mains pressure valve. The 

Publication Classification downstream end (46) of the bypass passageway (13) is 
downstream of the flow controller (36). In a further embodi 

(51) Int. Cl. ment, an upstream portion of the bypass passageway (13) is 
E03C I/I0 (2006.01) defined within a manifold (25). 
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MAINS PRESSURE FLUSHER WALVE 

FIELD OF THE INVENTION 

0001. The invention relates to an improvement to a mains 
preSSure valve for direct connection to a mains pressure 
water System which, upon activation, will deliver a prede 
termined volume of water. The invention has particular, but 
not exclusive, application to flusher valves. 

BACKGROUND 

0002 This invention relates particularly to valves of the 
type described in international patent application WO 
93/16240. The entire contents of that publication (published 
on 19 Aug. 1993) are incorporated into this specification by 
reference. 

0.003 Reference to any prior art in the specification is not, 
and should not be taken as, an acknowledgment or any form 
of Suggestion that this prior art forms part of the common 
general knowledge in Australia or any other country. 
0004. By way of background, valves of this type are 
typically used to control the Supply of water to a toilet to 
avoid the need to use header tanks. The valves can be 
connected directly to the mains pressure network, and can 
then deliver water directly from a mains pressure network to 
a toilet, while meeting the necessary Safety requirements 
(eg, preventing any backflow of water into the mains pres 
sure network). Some known valves used to fill this need 
have required specially adapted plumbing (Such as larger 
diameter pipes, pressure regulators and extra Valves) for 
their proper operation. Such valves have also typically been 
large and cumberSome and difficult (therefore expensive) to 
install. 

0005. In the valve of patent application WO 93/16240, 
there is provided a mains pressure valve that includes (a) a 
main chamber having an inlet for fluid, an outlet for fluid and 
an upper portion; (b) a non-return valve located downstream 
of the outlet and adapted to provide resistance to fluid 
flowing therethrough; (c) a piston located in the main 
chamber which is movable into and out of Sealing engage 
ment with the outlet of the main chamber and having an 
internal passageway which communicates between the 
upper portion of the main chamber and the inlet; (d) a port 
in the upper portion of the main chamber above the piston 
which permits fluid to flow therethrough; and (e) a control 
valve associated with the port to regulate the flow of fluid 
through the port. The same application also discussed Such 
Valves further comprising a bypass passageway which com 
municated between the port in the upper portion of the main 
chamber and the discharge chamber. Specifically, the bypass 
passageway typically leads from the control valve (which 
could be an electronic Solenoid-controlled valve, or a 
manual valve actuator) down beside (at its downstream 
portion), but separate from, the main chamber and has an 
outlet just above the upstream end or mouth of the non 
return valve. Fluid exiting the bypass passageway's outlet 
then flows into and through the non-return valve. In par 
ticular, when the control valve includes a Solenoid-con 
trolled Valve, the bypass passageway would typically lead 
from the Solenoid to the top of the valve where it would join 
the portion integral with the valve which runs down in 
parallel with the main chamber. By way of example, this 
passageway is identified by reference numeral 41 in FIG. 1 
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of PCT/WO93/16240, and the downstream portion by 
numeral 13 in Numeral 3 of that specification. 
0006 Such valves also contain air-vents. The principal 
purpose of the air vent is to permit entry of air into or 
adjacent the discharge chamber downstream of the outlet So 
that water discharged continued to flow away from the valve 
and was not held by reason of air not being able to enter the 
downpipe upon flow of the fluid when the valve had recently 
closed. In the valve discussed in PCT/WO93/16240, the air 
breaks, or air-vents, are formed by openings in the top of the 
downpipe, where it abuts an outer Surface of the non-return 
Valve. These Small gaps are fluidly connected to Slots in the 
outer or flush-pipe nut, which affixes the valve to the top of 
the downpipe/flush-pipe. 

0007 Such valves worked well, but over time some 
aspects of operation of the valve were seen to be undesirably 
impaired. In particular, it was observed in Some installations 
that sometimes the full volume of water was not delivered by 
Valves of this type upon actuation. It was found that this 
could be caused by excessive pressure in the bypass pas 
Sageway, which could be generated because fluid flowing 
out through the outlet and into the discharge chamber would 
not permit fluid to exit from the bypass passageway. AS a 
result, there was increased resistance to the rising of the 
piston, which therefore continued to more significantly 
obstruct the passage of fluid from the inlet to the outlet. 
0008 Similar problems could also arise where the bypass 
passageway portion which was external from the valve (for 
example, on a valve installation where the control valve was 
controlled by a solenoid-as shown in FIG. 1 of PCT/ 
WO93/16240) was installed incorrectly or partly obstructed. 
0009. It was also discovered that when the non-return 
Valve, which was typically made from an elastomeric-type 
material (Such as rubber) aged, fluid discharged from the 
outlet could leak out through the air vents. This problem was 
particularly pronounced if there was a significant failure of 
the non-return valve. 

0010. Accordingly, investigations were carried out in an 
attempt to improve valves of this type and overcome or 
ameliorate one or more of these limitations to their use. 

0011. According to one aspect of the invention, there is 
provided a mains pressure valve including: (a) a body 
defining a main chamber having an inlet for fluid, an outlet 
for fluid and a control portion; (b) a main valve component 
located in the main chamber which is movable into and out 
of Sealing engagement with the outlet of the main chamber 
and defining a passageway which provides fluid communi 
cation between the inlet and the control portion of the main 
chamber; (c) a flow controller located downstream of and 
communicating with the outlet, the flow controller having at 
least one Sidewall and a downstream outlet; (d) a bypass 
passageway having an upstream end from the control por 
tion of the main chamber and a downstream end; (e) a 
control valve to control the flow of fluid through the by-pass 
passageway to control the operation of the mains preSSure 
Valve, wherein the downstream end of the bypass passage 
way is directed towards the at least one sidewall of the flow 
controller, on the downstream side of the flow controller. 

0012. It will be appreciated that, in this context, the entire 
volume of the pipe downstream of and outside of the flow 
controller is considered “downstream” there as fluid entering 
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from upstream must flow through the flow controller before 
it can reach the volume described as "downstream” of the 
flow controller. 

0013 The flow controller may be in the form of a 
non-return valve. Numerous non-return valves are known in 
the art. In one embodiment of the invention, the non-return 
Valve is an elastomeric valve having an open mouth at its 
upstream end leading to converging walls, which meet at its 
downstream end. Such a valve is known as a duckbill check 
Valve. In the absence of fluid, the converging walls Substan 
tially seal the downstream end of the non-return valve to 
largely prevent fluid flowing from outside the downstream 
end of the non-return valve into the non-return valve. 
However, upon pressure of fluid flowing into the mouth of 
the non-return valve towards its downstream end, the elas 
tomeric converging walls are forced apart, thus creating an 
opening at the downstream end of the valve for the fluid to 
exit. AS the walls are elastomeric, they can absorb different 
volumes of fluid flowing through the non-return valve by 
stretching more where the fluid flow is greater. Further, by 
reason of fluid in the non-return valve providing the neces 
Sary force to open the downstream end of the non-return 
valve to permit fluid to flow through the non-return valve, 
the non-return valve provides resistance to fluid flowing 
through it. This can assist in Slowing the closing of the main 
Valve component So that it closes Smoothly when the pre 
determined volume of fluid has passed through the valve. In 
part, this is achieved by increasing preSSure within the valve 
in the vicinity of the outlet which helps force fluid through 
the internal passageway into the control portion of the main 
chamber. However, it will be apparent that other non-return 
valves can also be used with the invention. Further, the flow 
controller need not be in the form of a non-return valve or 
need not be the Sole means of performing the non-return 
function which is the fundamental requirement that fluid 
downstream of the non-return valve (for example, fluid in 
the flush-pipe) cannot flow back through the valve and 
re-enter the mains pressure System (where, for example, it 
may contaminate drinking water). Other means may be 
provided which performs or assists with this function. 
0.014. In one embodiment of the invention, the valve 
includes a flush pipe nut adaptor which holds the flow 
controller adjacent the outlet of the valve, and which Sur 
rounds the flow controller. The flow controller could, of 
course, be held in place by any other means known to one 
skilled in the art. In one embodiment, this flush pipe nut 
adaptor has one or more openings in it, defining the down 
Stream end of the bypass passageway. Preferably, it also has 
an external, circumferential, annular receSS or groove of 
greater width than the diameter of the openings, the open 
ings being located within this receSS or groove. Accordingly, 
fluid flowing down the bypass passageway flows to the 
external receSS or groove of the flush pipe nut adaptor, 
through the openings and ultimately to the pipe which 
would, in use, be connected for conveying the water down 
Stream of the mains flush valve (eg, to a toilet). In this 
arrangement, the pressure of any fluid inside (ie, upstream 
of) the non-return valve has no effect on the pressure of fluid 
inside the bypass passageway. Surprisingly, it was found that 
this significantly improved the reliability and consistency of 
performance of the mains pressure valve. 
0.015. In a preferred embodiment, at least one vent is 
provided downstream of the flow controller. These vents 
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may be level with the downstream end of the flow controller. 
Further, the vents may be shielded from the downstream end 
of the flow controller. These vents in the form of air vents 
may be located in the main or flush-pipe nut affixing the 
downpipe to the valve. To shield the vents from water 
discharged from the flow controller exiting the downpipe Via 
the vents, the flush pipe nut adaptor has an annular project 
ing rim from its downstream end which extends past the 
air-vents. The nut adaptor thus guides fluid discharged from 
the flow controller past the air-vents and the rim helps avoid 
"Splashes' eScaping through the air-vents. Surprisingly, 
despite the air-vents being lower in the valve assembly, and 
thus more likely to be exposed to water at higher pressure, 
reduced leakage was observed. Both the flush pipe nut 
adaptor and the nut may be made of a hard material, usually 
metal, preferably an alloy Such as brass. The at least one vent 
also serves as back flow prevention should a negative 
pressure exist in the body of the valve. On this condition, air 
will be drawn through the at least one vent thus Serving as 
back-flow prevention. The at least one vent could also be 
disposed in the downpipe. 
0016 Typically, water authorities have standard tests for 
equipment to be connected to mains pressure Systems. Such 
tests may include applying a negative, or partial vacuum, 
pressure to the inlet of the valve while there is fluid 
Surrounding the downstream end of the non-return Valve to 
assess whether fluid can be drawn back through the valve. 
Various Standards are set by authorities as to the amount of 
negative pressure which a valve must be able to withstand in 
preventing fluid being drawn from the outlet of the valve 
through the inlet and back into the mains pressure System. A 
current test involves applying 8 bar of negative pressure to 
the valve. If the height of water drawn through a /2" glass 
tube does not exceed 300 ml then the valve satisfies the test. 
The present valve satisfies the 300 ml test and also a 30 ml 
test. For the preferred embodiment valve the amount down 
through the glass tube is negligible. 

0017. In a further preferred embodiment, there is pro 
Vided a manifold defining an upstream part of the bypass 
passageway. The manifold incorporates a first port fluidly 
connected with the control chamber, a passageway from the 
port to a Second port Serving as an entrance to the control 
valve, a third port at an exit of the control valve and a fourth 
port fluidly connected to a downstream part of the bypass 
passageway. The downstream part of the bypass passageway 
may be incorporated into the main valve body. The control 
valve can then be bolted directly onto the valve at the 
interface of the Second and third ports. In mass manufacture, 
these two components can be manufactured So that they are 
predisposed to being fitted together correctly in a manner 
known to one skilled in the art. This reduces faulty or 
improper assembly of the valve and control valve in use. 
Similarly, the outlet from the control-valve can align with 
the upstream end of the bypass passageway. Preferably, the 
manifold, the control valve and the body are Supplied in 
fully assembled configuration to preclude wrongful assem 
bly in situ by plumbers. 

0018. The area surrounding the flow controller is some 
times referred to as the “discharge chamber. The discharge 
chamber is not necessarily a Sealed or isolated chamber and 
the term often defines the general area where fluid exits the 
Valve. Typically, although not necessarily, it is desired that 
fluid exiting the valve will be carried by a pipe leading away 
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from the valve. For example, in the case of a System for 
flushing a toilet, water exiting the valve will be carried via 
a flush-pipe to the toilet itself. The upstream end of the 
flush-pipe will be connected to the valve, often by a rela 
tively standard-sized fitting which is often called a “flush 
pipe nut'. The standard-sizes enable different fittings from 
different manufacturers, to all be fitted to the one sized 
flush-pipe. In Such a case, particularly where the flow 
controller projects into the top, or upstream end, of the 
flush-pipe, the top of the flush-pipe effectively defines the 
“discharge chamber”. 
0.019 Suitably, to facilitate connection of the valve with 
a Standard-sized pipe, the flush-pipe nut adaptor is adapted 
Such that it can fit Sealingly into the downstream end of the 
Valve adjacent the outlet, and also Sealingly engage with the 
Standard-sized flush-pipe or flush-pipe nut So that fluid may 
flow through the valve and down the flush-pipe without 
leakage. 

0020. It will also be appreciated by one skilled in the art 
that the valve does not require a down-pipe or flush-pipe to 
be connected to its downstream end for its useful operation. 
In Some applications, it may be convenient to have the fluid 
discharged directly from the downstream end of the non 
return Valve with no further guidance. In Such a case, there 
will not be a flush-pipe nut, and thus air-vents, or air-breaks, 
would not be necessary. 
0021. It will be appreciated also by one skilled in the art 
that the invention has been described largely in respect of 
water and for application to a toilet flushing System. How 
ever, fluids other than water can be used with the valve as 
well, and it may be used in applications other than toilet 
flushing. The invention is not so limited. 
0022. The invention may be used with any convenient 
control valve mechanism. There are many devices known to 
one skilled in the art for temporarily opening a valve 
controlling the flow of fluid at low or moderate pressure, the 
control valve controlling the flow of the fluid through the 
bypass passageway. 

0023 The valve itself is desirably made from a material 
having Sufficient Strength, resilience and non-corrosive 
properties to withstand the pressures involved (which are 
typically up to 2000 pascals, although the valve can operate 
with greater pressures). The valve will typically be made 
from an alloy such as brass. The valve may also desirably be 
made from rigid polymeric material. The non-return valve 
and the Seals or O-rings are desirably made from elastomeric 
materials known to those skilled in the art. 

0024. In accordance with a second aspect of the inven 
tion, there is provided a mains pressure valve having a body; 
a main valve component which is movable to effect opening 
and closing of the mains pressure valve; a flow controller 
downstream of the main valve component, the flow control 
ler having a downstream end; and at least one air vent 
downstream of the flow controller wherein the at least one 
vent is shielded from the downstream end of the flow 
controller. 

0.025 In accordance with a third aspect of the invention, 
there is provided a mains pressure valve including: (a) a 
body defining a main chamber having an inlet for fluid, an 
outlet for fluid and a control portion; (b) a main valve 
component located in the main chamber which is movable 
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into and out of Sealing engagement with the outlet of the 
main chamber and defining a passageway which provides 
fluid communication between the inlet and the control 
portion of the main chamber; (c) a bypass passageway 
having an upstream end from the control portion of the main 
chamber and a downstream end which is downstream of the 
outlet of the main chamber, the bypass passageway having 
a downstream portion which is incorporated into the main 
body and an upstream portion; (d) a control valve to control 
the flow through the by-pass passageway to control the 
operation of the mains pressure valve; (e) a manifold con 
nectable to the body, the manifold defining the upstream 
portion of the bypass passageway including a first port 
fluidly connected with the control portion and a Second port 
fluidly connected to the downstream portion of the bypass 
passageWay. 

0026. It will be understood that the invention disclosed 
and defined in this specification extends to all alternative 
combinations of two or more of the individual features 
mentioned or evident from the text or drawings. All of these 
different combinations constitute various alternative aspects 
of the invention. 

0027. It will also be understood that the term “comprises” 
(or its grammatical variants) as used in this specification is 
equivalent to the term “includes and should not be taken as 
excluding the presence of other elements or features. 

DESCRIPTION OF THE DRAWINGS 

0028. The invention will now be further illustrated with 
reference to the accompanying drawings in which: 
0029 FIG. 1 is a cross-section of a valve according to the 
invention; 
0030 FIG. 2 is a perspective view of the bonnet portion 
of the embodiment of FIG. 1; 

0031 FIG. 3 is a cross-section of the bonnet normal (ie, 
horizontally) to the cross-section shown in FIG. 1. 
0032 FIGS. 4 to 8 are engineering cross-section draw 
ings of Specific components of one embodiment of the 
invention as shown in FIG. 1. FIG. 4 is flow valve housing 
54 (and channel 23 can more clearly be seen). FIG. 5 is 
adaptor 50 (also showing openings 60). FIG. 6 is piston 17 
and FIG. 7 is flush-pipe nut 53. 
0033. In the drawings illustrating various embodiments 
of the invention, for convenience only, like components are 
given the same numerical reference. 
0034 FIG. 1 shows a valve having a valve body 10 
comprising principally an inlet 11, a main chamber 12, a 
bypass passageway 13, an outlet 15 and a discharge chamber 
14, defined by flush-pipe adaptor 50 and downstream by 
flush-pipe nut 53. Adaptor 50 has two threads 51 and 52. 
Inner thread 51 engages with a corresponding thread in 
valve body 10 and outer thread 52 engages with the top of 
the flush-pipe nut 53. A discharge pipe (not shown) fits to the 
bottom of flush-pipe nut 53 in a manner known in the art. 
0035. The main chamber 12 contains a main valve com 
ponent in the form of a piston 17. The piston 17 has in its 
lower portion a depending foot 45, having an annular groove 
16 in which is located a seal 18 which engages with a 
corresponding seat at outlet 15 formed in the valve body 10 



US 2006/0060242 A1 

to form a seal when piston 17 is in the closed position. This 
prevents water flowing from inlet 11 to discharge chamber 
14. Depending foot 45, of slightly smaller diameter than the 
discharge chamber 14, forms a choke on piston 17. 
0.036 Piston 17 also has a transverse passageway 19 and 
an axial passageway 20 which communicate with one 
another. A flow valve housing 54 Screws into axial passage 
way 20 and rests on seal 55. A filter 21 is mounted at the 
upstream end of housing 54, at one end of the axial pas 
Sageway 20 where it meets with the transverse passageway 
19. A small flow valve 22 is located in housing 54 down 
stream of the filter. Fluid flowing through flow valve 22 can 
then pass through channel 23 in the housing 54 to a control 
portion 40 of the main chamber 12. Channel 23 is offset from 
the main axis of the valve so that it is not blocked by spindle 
30 when the valve is open. Seal 56 restricts leakage from 
control portion 40 around piston 17. 
0037 Water initially flows from the inlet 11 into main 
chamber 12 and into transverse passageway 19. Thereafter a 
portion of the water flows into the axial passageway through 
flow valve 22, and through channel 23 into the control 
portion 40. The flow valve regulates the rate of water 
permitted to flow through channel 23 into control portion 40. 
0038 Situated above main chamber 12 is a manifold 25 
(also shown in FIGS. 2 and 3) which contains a spindle 30 
which projects into the main chamber 12. Manifold 25 is 
partially located in the main chamber 12. The amount of the 
Spindle projecting into the control portion 40 may be 
adjusted by means of a bolt head 33. To restrict leakage of 
water from the manifold 25, an “O'-ring 24 is located above 
main chamber 12. Seal 59 restricts leakage where the bypass 
passageway 13 connects from manifold 25 to valve body 10. 
The spindle 30 projecting into the main chamber 12 controls 
the extent of upward movement of piston 17 and the volume 
of control portion 40 when the valve is in the open position. 
That volume controls the period between actuation of the 
valve and the cessation of water flow through the valve. 
0039. A bypass passageway 13 flows from the upper 
portion 40 through the manifold 25 forming an upstream 
portion of the bypass passageway. The bypass passageway 
continues in a downstream portion in the form of a conduit 
defined in valve body 10. 
0040. In the upstream portion of the bypass passageway, 
the manifold 25 has a port 35 leading from the upper portion 
40. A control valve 42 is connected to the port 35 via a first 
passageway 41 (see FIGS. 2 and 3). Valve 42 is controlled 
by a solenoid (in the embodiment shown) which is electri 
cally actuated to open Valve 42 for a predetermined period 
or time or times and then close. Manifold 25 has a mouth 57 
or “connecting opening” (see FIG. 2) in which is located 
both the downstream end of a first passageway 41 and the 
upstream end of a Second passageway 43 leading away from 
Valve 42. The downstream end of the Second passageway 
connects to the downstream portion of the bypass passage 
way. The downstream end 46 of bypass passageway 13 is 
adjacent the mouth 47 (inlet) of, but outside, the flow 
controller in the form of a duckbill valve 36. 

0041 An “O'-ring 37 assists in avoiding any leak from 
the discharge chamber 14 by forming a Seal between adaptor 
50 and valve body 10. Duckbill valve 36 (having mouth 47 
and downstream end 48) is immediately downstream of 
outlet 15. 
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0042. When the valve is in the closed position, inlet 11 
and main chamber 12 are filled with water. In this state, the 
total force exerted on the top of the piston 17 by the water 
contained in the control portion 40 of the main chamber 12 
is greater than the force exerted by the water in the lower 
portion of the main chamber 12 because the piston 17 has 
greater Surface area exposed to the control portion 40. In this 
State, the valve is closed because Seal 18 prevents water 
flowing from inlet 11 to discharge chamber 14. 
0043. Upon actuation of the control valve 42, water is 
permitted to flow from control portion 40 through bypass 
passageway 13 and into discharge chamber 14. Conse 
quently, the force of the water on the top of piston 17 in the 
control portion 40 of the main chamber becomes less than 
the force exerted by the water in the lower portion on the 
base of piston 17. This causes piston 17 to rise and permits 
water to flow from inlet 11 through the duckbill valve 36. 
Water discharged from passageway 13 into discharge cham 
ber 14 flows, and is drawn (in part by a venturieffect by the 
water flowing from the inlet 11 to discharge chamber 14), 
down to discharge chamber 14 via passageway 13 to its 
downstream end 46 through openings 60 in adaptor 50 to 
discharge chamber 14. The duckbill valve 36 provides some 
resistance to the water flowing into discharge chamber 14 
which reduces any vacuum force created by the flowing of 
water through the outlet which may otherwise cause piston 
17, at normal operating (mains) pressures, to be prematurely 
drawn down, closing the valve prior to the action of the 
closing mechanism explained below. Further, since the 
duckbill valve is constructed of flexible and elastic material, 
it can provide an appropriate degree of resistance over a 
range of water flow-rates and preSSures experienced at outlet 
15. In this state, water from inlet 11 will still flow into 
channel 19, through filter 20, through flow valve 22 and then 
through channel 23 into control portion 40. 
0044) Upon release of the control valve 42 (which in 
normal use would be very shortly after actuation), water is 
no longer able to pass through from control portion 40 to 
passageway 13. Thus, water flowing through piston 17 into 
upper portion 40 will force piston 17 back down to its initial 
position in the “closed State. AS Seal 18 nears its Seat at 
outlet 15 in main body 10, the flow of water from inlet 11 
to discharge chamber 14 will slowly decrease. Duckbill 
Valve 36 maintains Some resistance to the water being 
discharged by elastically contracting due to the lower flow 
rate (and thus lower pressure inside the duckbill valve). 
004.5 The flow of water though the valve stops upon seal 
18 again forming a Seal with its corresponding Seat in main 
body 10 preventing the flow of water from inlet 11 to 
discharge chamber 14. Air-vent 38 in flush pipe nut 53 will 
enable any remaining water in discharge chamber 14 to drain 
away by allowing air to enter from outside the valve/nut 
assembly into the discharge chamber. This creates an air 
break between the valve and the flush-pipe. Depending rim 
58 from adaptor nut 50 helps avoid fluid (being discharged 
through duckbill valve 36) from splashing out through 
air-vents 38. 

0046) The means for actuating the valve may be selected 
to provide alternate flushing options. For example appropri 
ate electronic control for the valve 42 may permit Selection 
of different volumes of water to be discharged. Such elec 
tronic controls are well known. Manual actuators are also 
used and known. 
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1. A mains preSSure valve having a body; a main valve 
component which is movable to effect opening and closing 
of the mains pressure valve; a flow controller downstream of 
the main valve component, the flow controller having a 
downstream end; and at least one air vent downstream of the 
flow controller wherein the at least one vent is shielded from 
the downstream end of the flow controller. 

2. The mains pressure valve as claimed in claim 1 further 
comprising an adapter nut Surrounding the flow controller 
wherein the adapter nut incorporates a dependent annular 
rim to shield the at least one vent from the downstream end 
of the flow controller. 

3. The mains pressure valve as claimed in claim 2 wherein 
the at least one vent is provided in a further nut threadingly 
engageable with the adapter nut. 

4. The mains pressure valve as claimed in claim 3 wherein 
the further nut is in the form of a flush pipe nut adapted to 
connect to a flush pipe. 

5. The mains pressure valve as claimed in claim 1 wherein 
the at least one vent is disposed level with the downstream 
end of the flow controller. 

6. The mains pressure valve as claimed in claim 1 wherein 
the flow controller comprises an elastomeric duckbill valve. 

7. The mains pressure valve as claimed in any one of the 
preceding claims claim 2 wherein the flow controller has an 
open mouth at an upstream end leading to converging walls 
which meet at the downstream end, the open mouth Sur 
rounded by a flange and the adapter nut operating to clamp 
the flange to the body of the mains pressure valve. 

8. A mains pressure valve including: 
(a) a body defining a main chamber having an inlet for 

fluid, an outlet for fluid and a control portion; 
(b) a main valve component located in the main chamber 
which is movable into and out of Sealing engagement 
with the outlet of the main chamber and defining a 
passageway which provides fluid communication 
between the inlet and the control portion of the main 
chamber; 

(c) a flow controller located downstream of and commu 
nicating with the outlet, the flow controller having at 
least one Sidewall and a downstream outlet; 

(d) a bypass passageway having an upstream end from the 
control portion of the main chamber and a downstream 
end; 

(e) a control valve to control the flow through the by-pass 
passageway to control the operation of the mains 
preSSure valve, wherein the downstream end of the 
bypass passageway is directed towards the at least one 
sidewall of the flow controller, on the downstream side 
of the flow controller. 

9. The mains pressure valve as claimed in claim 8 wherein 
the flow controller is an elastomeric duckbill valve. 

10. The mains pressure valve as claimed in claim 8 
wherein an adapter nut Surrounds the non-return valve and 
the adapter nut is provided with openings extending there 
through which comprise the downstream end of the bypass 
passageWay. 

11. The mains pressure valve as claimed in claim 10 
wherein a recessed portion is provided in the external 
periphery of the adapter nut and the openings are disposed 
in the recessed portion. 
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12. The mains pressure valve as claimed in claim 10 
wherein the flow controller has an open mouth at its 
upstream end with the at least one Sidewall converging to 
meet at its downstream end, the open mouth Surrounded by 
a flange and the adapter nut operating to clamp the flange to 
the body of the mains pressure valve. 

13. The mains pressure valve as claimed in claim 10 
wherein at least one vent is provided, downstream of the 
flow controller. 

14. The mains pressure valve as claimed in claim 13 
wherein the at least one vent is shielded from the down 
stream end of the flow controller. 

15. The mains pressure valve as claimed in claim 14 
wherein the adapter nut incorporates a dependent annular 
rim to shield the at least one vent from the downstream end 
of the flow controller. 

16. The mains pressure valve as claimed in claim 13 
wherein the at least one vent is disposed level with the 
downstream end of the flow controller. 

17. The mains pressure valve as claimed in claim 13 
wherein the at least one vent is provided in a further nut 
threadingly engageable with the adapter nut. 

18. The mains pressure valve as claimed in claim 17 
wherein the further nut is in the form of a flush pipe nut 
adapted to connect to a pipe. 

19. The mains pressure valve as claimed in claim 8 
wherein the main valve component is a piston and the 
passageway providing fluid communication between the 
inlet and the control portion of the main chamber is an 
internal passageway of the piston. 

20. The mains pressure valve as claimed in claim 8 
wherein the bypass passageway includes an upstream por 
tion and a downstream portion, the downstream portion 
being incorporated into the body, there being further pro 
vided, a manifold connected to the body, the manifold 
defining the upstream portion of the bypass passageway 
including a first port fluidly connected with the control 
portion and a Second port fluidly connected with the down 
Stream portion of the bypass passageway. 

21. The mains pressure valve as claimed in claim 20 
wherein the manifold further comprises a control valve inlet 
and a control valve outlet. 

22. The mains pressure valve as claimed in claim 21 
wherein the control valve inlet and a control valve outlet are 
disposed on a same Side of the manifold. 

23. The mains pressure valve as claimed in claim 22 
wherein the control valve is connected to said side of the 
manifold. 

24. The mains pressure valve as claimed in claim 20 
wherein the manifold comprises a moulded plastics body. 

25. A mains pressure valve including: 

(a) a body defining a main chamber having an inlet for 
fluid, an outlet for fluid and a control portion; 

(b) a main valve component located in the main chamber 
which is movable into and out of Sealing engagement 
with the outlet of the main chamber and defining a 
passageway which provides fluid communication 
between the inlet and the control portion of the main 
chamber; 
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(c) a bypass passageway having an upstream end from the 
control portion of the main chamber and a downstream 
end which is downstream of the outlet of the main 
chamber, the bypass passageway having a downstream 
portion which is incorporated into the main body and 
an upstream portion; 

(d) a control valve to control the flow through the by-pass 
passageway to control the operation of the mains 
preSSure valve; 

(e) a manifold connectable to the body, the manifold 
defining the upstream portion of the bypass passageway 
including a first port fluidly connected with the control 
portion and a Second port fluidly connected with the 
downstream portion of the bypass passageway. 
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26. The mains pressure valve as claimed in claim 25 
wherein the manifold further comprises a control valve inlet 
and a control valve outlet. 

27. The mains pressure valve as claimed in claim 26 
wherein the control valve inlet and a control valve outlet are 
disposed on a same Side of the manifold. 

28. The mains pressure valve as claimed in claim 27 
wherein the control valve is connectable to said side of the 
manifold. 

29. The mains pressure valve as claimed in claim 25 
wherein the manifold comprises a moulded plastics body. 

30. The mains pressure valve as claimed in claim 25 
wherein the mains pressure valve is provided 
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