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Lift valve with pressure balanced pilot operated valve member 

Bad(mmnd of the lgnntion 

5 This invention relates to valves for controlling fluid flows. 

Description of the Prior Art 

Conventional valves have a valve seat and a movable valve member which bears 

10 against the valve seat to control the thJid flow. An actuator acts directly on the valve member 

to cause movement of the valve member. In lafge valves the forces required to move the 

valve member may be large, making manual actuation difficult or im.possi"ble, in which case 

a mechanical actuator is required. The present invention aims to at least ameliorate some of 

the above disadvantages. 

JS 
Basically at least part of the valve member is exposed to a pressure in a ~ber. By 

altering the pressure in the chamber the direction of the net force applied to the valve member 

may be changed. 

20 In particular this specification details improved valve structure to those described in 

the Applicant's earlier Australian Patent Application No. 24554192. 

Summaa of the lnyention 

25 In one broad form the invention provides a valve device comprising: 

a first fluid port; 

a second tluid port; 

a valve seat Qefining an aperture through which fluid may flow ftom said first port to 

said second port; 

30 a valve member, moveable relative to said valve seat between a seated position and 

a lifted position; 

a control chamber f'ormed at least in part by said valve member; 

a first passageway communicating between said control chamber and said first port; 
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a second passageway communicating between said control chamber and said second 

port; . 

an control valve associated with at least one of said passageways to permit fluid flow 

theretbrougb, and to thereby urge said valve member into either said seated or lifted position. 

Preferably, said valve device is a float or flood valve, whereby said control valve 

comprises a lODgitudioal actuating member extending through said second passageway, a :first 

end of said actuating member having a sealing means adapted to selectively prevent the 

passage of fluid through said second passageway, and a second end of said actuating member 

10 adapted to be moved, to consequently seal or unseal said sealing means. 

. 15 

20 

Also preferably, said second end of said actuating .meniber adapted to move said 

actuaUng member in an axially transverse direction, cau~ said sealing means to pivot and 

thereby selectively permit and prevent the passage of said fluid through said passageway . 

Preferably, said second end of said actuating member is adapted to move said 

actuating member in the axial direction, causing said sealing means to move to a from relative 

to· the end of said passageway and thereby selectively prevent and permit the passage of said 

fluid through said passageway. 

Preferably, said second end of said actuating member is provided with a heavy or light 

weight load thereon adapted to resp~d to the Jevel of fluid surrounding said second end of 

said actuating member. 

2S In a further broad form, the present invention provides a valve device comprising: 

an acttiating member adapted to. directly or indirectly control the flow of fluid, 

moveable between first and second positions, said actuating member being formed of 

ferromagnetic or magnetic material; 

a control means. comprised of magnetic or ferromagnetic material to cooperated with 

30 and control the movement of sai~ actuating member when brought into proximity therewith. 

Preferably, said actuating member is provided within a housing. an upper portion of 

said housing being additionally provided with ·a control means storage position to store said 
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control means whilst not is use. 

Jn a ibrther p1efetred embodiment of the invention, the valve device further comprises 

a longitudinal :Bow control element provided within at least one of said passageways, said 

5 flow control element having cross-sectional area smaller than the cross-sectional area of said 

passageway such that fluid flow is permitted therearound, and having enlarged ends to retain 

said element within said passageway. 

Preferably, said flow control element :further restricts the flow of fluid through said 

10 passageways helps reduce the valve's response time (i.e. water hammering), and makes it 

posSJ'ble to reduce the forces required to activate the valve . 

IS 

.AJso preferably, the movement of said elements cleans and/or clears said passageway 

from particulate matter such as dirt. 

Also preferably, a biasing means, such as a spring, is provided to bias said element 

to permit its movement in (~e. in any direction axial and/or longitudinal, etc.) the passageway 

whenever the valve is activated. 

20 Demjption of &he Dr.awim 

The invention shall now be described with reference to the non-limiting embodiment 

and the drawings in which: 

Fig. I is a schematic cross-section of a known vale device; 

25 Fig. 2 is a schematic cross-section of one of the embodiments of the· device of the 

present invention; 

Fig. 3 shows a partial ~s-section of a first embodiment of an horizontal float or 

flood valve device according to the invention; 

Fig. 4 shows a partial cross-section of a second embodiment of a vertical float or 

30 flood valve device according to the invention; 

--

Fig. S shows another aspect of the invention, having a magnetic control means and 

also showing a fluid ftow presetting feature and that it can be retrofitted in a standard shower 

cock at tap cock; 
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Fig. 6 shows yet ant>ther aspect of the invention, incorporating a flow control, 

resistor/cleaner element; and, 

Fig. 7 shows a schematic cross-sectional view of a preferred embodiment of the 

invention, incorporating various features of the invention.. 

Detailed Descrjption of Prefemtl Embodiment 

Throughout the drawings, like numerals will be utilised to identify similar features, 

except where expressly otherwise indicated. 

The main principles of this invention is illustrated by Figure 1, wherein the Applicant's 

earlier valve device is shown. The valve device shown in Fig. 1 is described in the Applicant's 

earlier Patent Application No. 24554192, the disclosures of which should be considered to 

be incorporated herein by the reference thereto. 

An important feature to note is that the cross sectional area (A) of piston IS is greater 

than that of the seat valve. 

Figure 1 shows that when the small valve is closed the pressure in chamber 17 will 

20 reach the supply pressure, hence, because the downward force (F = APµ) on the piston is 

greater than the upward force (f = aPµ), the piston will be pushed against the valve seat 14 

causing the valve to close. 

N~. because the pressure in chamber 17 can be varied by opening and closing the 

25 small valve 19 the main flow rate through the device will accordingly vary with it. 

Further details will become apparent from the following detailed description. 

The valve 10 has a housing 11 defining a fluid inlet 12, a fluid outlet 13 and a valve 

30 seat 14. A valve member 15 is slideably mounted in the housing 11 to be movable generally 

perpendicular to the valve seat 14. The valve member IS cooperates with the valve seat 14 

to control fluid flow between the fluid inlet 12 and fluid outlet 13. 
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The housing 11 and upper surface 16 of the valve member 15 together define a 

chamber 17. A first passageway 18 communicates the ehamber 17 with the fluid outlet 13. 

Communication between the chamber 17 and the fluid outlet 13 is controlled by a control 

valve 19. A second passageway 20 passes through the valve member IS to communicate the 

S fiuid inlet 12 with the chamber 17. When the control valve 19 is open a flow occurs from the 

inlet 12 through the chamber 17 to the outlet 13. The chamber pressure P3 will lie 

intennediatethe.inlet pressure P1 and outlet pressure P2• Assuming this second passageway 

20 provides much a greater restriction to fluid flow than does the first passageway 18, when 

the control valve 19 is open the pressure P 3 in the chamber 17 will be substantially equal to 

10 the pressure P2 in the fluid outlet 13. However when the control valve 19 is closed the 

pressure P3 is equal to the pressure P1 in the fluid inlet 12. 

Resolving in the direction of movement of the vatve·member 1 S, the ~per surface 16 

of the valve member has an area A, exposed to chamber pressure P3 while its lower surfiwe 

15 21 bas a first area A1 exposed to the fluid inlet pressure P1 and a second area~ exposed to 

the fluid outlet pressure P 2• 

20 

25 

The net force R applied to the valve member is: 

R=P1A1 +P~-P,A, 

where 

When the control valve 19 is closed 

and thus 

R= P1A1 + P2~ -P1A, 

R=P1[A1 -A1 -~+P:zAJ 

R=~ cP2-P1] 

30 However P1>P2 and therefore R is negative and the valve member is urged 

downwards against the valve seat It 'Will be noted that even when the valve is partially open 

the pressure applied to area A1 will be greater than that applied to area ~ . Accordingly 

• -------------- closing of control valve 19 will result in the valve member 15 sealing against the valve seat 
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When the control valve is open 

and thus 

R.=P1Ai +P~-PzA, 

=P1A1 + Pz'\i-P2A1 -Pz'\i 

R. = A1lP1 -P:J 

-6-

but P 1 > P2 and therefore R is positive and the valve member is urged upwards away 

10 from the valve seat 

It 'Will be appreciated that this is an kteatised description and in reality the pressure P3 

in the chamber will lie between the :8uid inlet pressure P 1 and the fluid outlet pressure P2• 

1 S It will also be appreciated that even when the valve is partially open the pressure P1 

20 

25 

applied to area A1 will always be greater than pressure P2 applied to area .t\, so long as a 

flow occurs. Thus basically the same equations apply and changing the control valve 19 ftom 

open to closed or vice versa will result in a corresponding movement of the valve member 

15. 

Should the fluid outlet 13 be blocked no flow occurs and in whatever configuration 

P1 =P2 =P3 

and no net force is applied to the valve member 15. A spring may be provided to 

move the valve member to an open or closed position, depending on preferences. 

It will be appreciated that the control valve 19 may be located in the second 

passageway 20. In this configuration when the control valve 19 is closed the chamber 

pressure P3 is equal to the fluid outlet pressure P2 and the valve member 15 will rise to open • 

the valve 10. Conversely when the control valve 19 is open the pressure P 3 in the chamber 

30 17 will rise, preferably near to Pb and the valve 10 will close. 

Fig. 2 shows a variation to the valve device of Fig. 1, being a first aspect of the 

-------- present invention. In Fig. 2, the passageway is provided in an alternative positi~ rather than 
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through the piston 15, achieving the same ~on. It .is not important which one of the ports 

11 or 12 is of higher pressure, because by appropriate adjustment of one of the small valves 

the main flow rate through the device can then be controlled by the other • 

S Fig. 3 illustrates a cross-sectional view of an actual device in which the principles 

described hereinbefore is applied, and which is modified to be used with a float or flood 

valve, in this ~ a horizontal float or flood valve. 

The valve comprises a body 31 having inlet 32, outlet 33 and an opening which, 

10 together with piston 34 and eap 35, form the valve seat 36 and chamber 37. Inlet 32 

communicates with chamber 37 by opening 38. Arm 39 and 0-ring 40 together with weight 

41 form the small flow control valve 42. Valve 42 may be opened my moving 39 out of it's 

stable position. Using weight 41 is one way of causing this movement. F"ig. 3 shows that 

without the eft"eet of weight 41 on arm 39, valve 42 will remain closed, hence the pressure 

15 in chamber 37 will be as high as that of inlet 32, causing piston 34 to move against the valve 

seat 36 and shutting the main:tlow down. By opening valve 42 to the extent that the pressure 

in chamber 37 is low enough to allow piston 34 to move away from the valve seat 36 and 

allow the fluid to flow from inlet 32 to outlet 33. 

20 In Fig. 4 is shown an alternative arrangement of a flood or float valve in accordance 

with the invention, this time being embodied as a vertical valve. In this case, a float 217 is 

provided about the valve 207. Operation of the actuating member 212 is achieved by contact 

of the inner surf8ce of the float 217. Fig. 4 also illustrates the provision of a longitudinal :Bow 

control element 204 m accordance with another aspect of the inventio~ which will be more 

25 fully described hereinafter with reference to Fig. 6. In operatio~ as the tloaf 217 rises, the 

actuating member 212 also rises (either by being attached to_ the float, or by suitable biasing 

means) such that a seal 206 about the actuating member 212 moves, allowing the flow of 

fluid through the passageway, consequently operating the valve. This type of configuration 

enables the device to also act as a silencer. 

30 

The form of the invention illustrated by Fig. 4 is used as a float control valve, which 

operates the same way as that ofFig. 7, which will be described hereinafter except for the 

-----opening and closing of the relief valve, where the magnetic activation used in Fig. 7 is 
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replaced by member 217. Because the valve is mounted vertically inside a tank the weight 

ofmember217 pushed member 212 down to open relief valve 206. 

Member 218 (which is considerably light than water) can be positioned _anywhere 

S along the height of member 217. When the fluid level in the tank rises high enough to 

upwardly push member 218 along with member 217 away from member 212, the relief valve 

then reverts to its closed position causing the valve to close. 

In Fig. S is illustrated another aspect of the present invention, wherein a magnet is 

10 used to control the operation of the valve. A piston 60 formed of steel or other magnetically 

attractable material, which can move in the direction of arrows 61 is able to be controlled by 

positioning a magnet 62 adjacent the end of the steel bar 60, consequently actuating the steel 

bar 60, to open or close the valve. The magnet may be removed to a position 62 such that 

magnetic attraction/repulsion of the steel bar 62 does not occur, consequently 

15 closinglopening the valve. A steel ring or other suitable retention means 64 is provided to 

'store' the magnet. Movement of the magnet may be achieved directly or via a suitable 

actuating means. Modifications and variations to this embodiment will become readily 

apparent to persons skilled in the art. 

20 In Fig. 6 is illustrated another aspect of the inventio~ relating to pilot operated type 

valves. 

An inlet 81 communicates with chamber 83 via opening 82. The said opening 82 is 

fanned by a relatively large orifice SS partially :tilled with axially movable member 84. The 

25 difference in the cross-sections of orifice 85 and member 84 is the actual cross-section of 

opening 82. The movement of member 84 (many direction) relative to orifice 85 will ensure 

opening 82 is cleared from deposited particulate matter. The use of member 84 in 

coajunction with orifice 85 to form openings 82 are also to ensure that the size of particles 

entering clwnber 83 are small enough to easily pass through the relief valve 86 (not shown 

30 in Fig. 6). This particular feature of the invention (that is the arrangement used to form 

opening 82) can be used on all types of pilot operated valves to avoid the blockage of the 

pilot opening and the relief valve downstream, and, to also make it possible to have a pilot 

, -----~--····--·-- opening of a greatly reduced cross section. 
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Being able to achieve such reduction in the cross-section of the pilot opening, implies 

that the required pressure drop between inlet 81 and chamber 83, can be obtained at much 

lower fluid flow through the pilot opening 82 and the relief valve 86 (not shown in Fig. 6). 

Hence the openings and cross-sections associated with the relief valve can, in this case, be 

S reduced. This reduction in the relief valve dimensions in tum implies that the forces required 

to activate the relief valve (open or shut) under certain pressure, are also reduced. 

This wiB obviously open the way to using various simple mechanical and/or very low 

powered techniques for activating the relief valve. 

I 0 Fig. 7 shows a pilot operated valve having inlet 101 communicates with chamber 103 

via opening 102. The said opening 102 is formed by a relatively large orifice 105 partially 

filled with axially movable member 104. The dift'erence in the cross-section of orifice 105 and 

member 104 is the actual cross-section of opening 102. 

15 The axial movement of member I 04 relative to orifice IOS will ensure opening 102 

is cleared from deposited particulate matter. The use of member 104 in conjunction with 

orifice 105 to fonn opening 102 is also to ensure that the size of particles entering chamber 

103 are small enough to easily pass through the relief valve 106. This particular feature of 

the invention (that is the arrangement used to form opening 102) can be used on all types of 

20 pilot operated valves to achieve the followmg. 

Fll"Stly, it avoids the blocbge of the pilot opening and/or the relief valve downstream. 

Secondly, it also makes it possible to have a pilot opening of a greatly reduced cross-

25 section. 

Being Ible to achieve such reduction in the cross-section of the pilot opening, implies 

that the required pressure drop between inlet 101 and chamber 103, can be obtained at much 

lower:ftuid:tlowtbroughthepilotopening 102 and thereliefvalve 106. Hence, the openings 

30 and cross-sections associated with the relief valve can, in this case, be reduced. This 

reduction in the relief valve dimensions, in tum. implies that the forces required to activate 

the relief valve, (open or shut) under certain pressure, are also reduced. This will obviously 
L-·--·-------- ------ open the way to using various simple mechanical and/or very low powered techniques for 
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activating the relief valve. Also, the reduction in the flow through opening 102 implies that 

the speed at which the valve member 107 moves to open and shut the valve is also reduced. 

Fig. 7 shows body I 08 of a standard household shower cock or tap cock retrofitted 

S with an assembly of the following parts: valve member 107 which constitutes pilot opening 

102 as described earlier. 

Member 109 in which member 107 is sedng1y and axially movable. Spring 110 is to 

overcome the :friction between the member 109 and member 107. Member 112 (which is 

10 made of soft magnetic material) and opening Ill form the relief valve 106. Spring 113 is to 

push inember 112 sea1ingty against opening 111. Member 114 is a slightly modified version 

of the spindle for a household water tap. This modification is to accommodate member 112 

and spring 113. Member 115 is a loop ofsoftmagneticmateriatjammed between cap 116 

and band 118. Pemmnent magnet 117 which can be attracted to either loop 11 S or member 

JS 112. Member 118 may be rotated to adjust the axial position of member 114 for presetting 

the opening of the valve. 

20 

Note that it is best to have the following members 118, 116, 122 and 114 made out 

of p8ramagnetic material (like brass or plastic). 

The valve is shown in Fig. 7 in its closed position because magnet 117 is attached to 

loop 115 and fi1r enough :from member 112 allowing.spring 113 and member 112 to shut 

relief valve 106 hence allowing the pressure in chamber 103 to be equal to the inlet pressure 

101 and member 107 is pushed against the valve seat 119 because the cross-section of the 

25 seat valve is smaller than the cross-section of the face of member 107 which is part of the 

walls of chamber 103. In this state, there is no net hydraulic forces acting on member 104. 

When magnet 117 is pushed away from loop 115 towards member 112 causing it to move 

away from opening 111 (Le. opening relief vale 106} causing the pressure in chamber I 03 to 

drop and member 107 to move away from the valve seat 119 ·hence, fluid flows through the 

30 valve at a rate determined by the axial preset position of member 114. During this time, due 

to the pressure difference between inlet 101 and chamber 103 member 104 is pushed up 

relative to member l 07 to clear opening 102 form any solid ~er and causing spring 120 
---------------- to be compressed. 
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When magnet 117 is moved away fi'om member 112 the valve goes back to its closed 

state, and member 104 is also forced back to its original position at which spring 120 is not 

as compressed. 

S The filct that the valve cannot be opened without the magnet makes it ideally safe for 

10 

children. 

Obviously, there are many ways of opening relief valve 106 by means of mechanical 

mechanism or elect:romagnetism which may be of a very low power. 

Various mangements of valving devices are means to improve their operation have 

therefore been hereinbefore described. 

It will be understood to persons skilled in the art that variations and modifications will 

15 be possible. A11 such variations and modifications should be considered to fall within the 

scope of the invention as hereinbefore described and as hereinafter claimed . 

. --~-------
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THE CLAIMS 

I. A valve device comprising: 

a first fluid port; 

a second fluid port; 

-12-

a valve seat defining an aperture through which fluid may flow from said first port to 

said second port; 

a valve member, moveable relative to said valve seat between a seated position and 

a lifted position; 

10 a control chamber formed at least in part by said valve member; 

port; 

a first passageway ~eating between said control chamber and said first port; 

a second passageway communicating between said control chamber and said second 

an control valve associated with at least one of Said passageways to permit fluid flow 

IS therethrougb, and to thereby urge said valve member into either said seated or lifted position. 

2. A valve device as claimed in claim 1, wherein said valve device is a float or flood 

valve, whereby said control valve comprises a longitudinal actuating member extending 

through said second passageway, a first end of said actuating .niember having a sealing means 

20 adapted to selectively prevent the passage of fluid through said second passageway, and a 

second end of said actuating member adapted to be moved, to consequently seal or unseal 

said sealing means. 

3. A valve device as claimed in claim 2, wherein said second end of said actuating 

25 member adapted to m~ said actuating member in an axially transverse direction, causing 

said sealing means to pivot and thereby selectively permit and prevent the passage of said 

fluid through said passageway. 

4. A valve device as claimed in claim 2, wherein said second end of said actuating 

30 member is adapted to move said actuating member in the axial direction, causing said sealing 

means to move to a from relative to the end of said passageway and thereby selectively 

prevent and permit the passageway of said fluid through said passageway. 



• 
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5. A valve device as claimed in any one of claims 2 to 4, wherein said second end of said 

actuating member is provided with a heavy or light weight load thereon adapted to respond 

to the level of fluid surrounding said second end of said actuating member. 

s 6 . A valve device comprising: 

an actuating member adapted to. directly or indirectly control the flow of fluid, 

moveable between first and second positions, said actuating member being formed of 

ferromagnetic or magnetic material; 

a control means, comprised of magnetic or ferromagnetic material to cooperated with 

10 and control the movement of said actuating member when brought into proximity therewith. 

IS 

7. A valve device, as claimed in claim 6, wherein said actuating member is provided 

within a housing, an upper portion of said housing being additionally provided with a control 

means storage position to store said control means whilst not is use. 

8. A valve device as claimed in any one of claims 1 to 7, further comprising a 

longitudinal Bow control element provided within at least one of said passageways, said flow 

control element having cross-sectional area smaller than the cross-sectional area of said 

passageway such that fluid flow is permitted therearound, and having enlarged ends to retain 

20 said element within said passageway. 

9. A valve device as claimed in claim 8, wherein said flow control element further 

restricts the flow of fluid through said passageways. 

25 10. A valve device as claimed in claims 8 or 9, wherein the movement of said elements 

cleans and/or clears said passageway from particulate matter such as dirt and/or to reduce 

response time (water hammering) and/or reduce the required forces to activate the valve . 

11. A valve device as claimed in any one of claims 8 to 10, wherein a biasing means, such 

30 as a spring, is provided to bias said element to permit said element to alter its axial position 

whenever the pressure difference between the inlet and control chamber is varied such 

movement being to clear the pilot opening. 
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12. A valve device, substantially as herein described with reference to the accompanying 

drawings. 

.• 
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[received by the Internaitonal Bureau on 08 October 1996 (08.10.96); 
original claims 1-12 replaced by amended claims 1-12 (3 pages)] 

1. A valve device comprising: 

a first fluid port; 

a second fluid port; 

a valve seat defining an aperture through which fluid may flow from said first port to 

said second port; 

a valve member, moveable relative to said valve seat between a seated position and 

a lifted position; 

I 0 a control chamber formed at least in part by said valve member;. 

port; 

a first passageway communicating between said control chamber and said first port; 

a second passageway communicating between said control chamber and said second 

an control valve associat.ed with at least one of said passageways to permit fluid flow 

15 theretbrougb, and to thereby urge said valve member into either said seated or lifted position; 

. and,. 

a flow control element provided within at least one of said passageways, said flow 

control element having cross-sectional area smaller than the cross-sectional area of said 

passageway such that fluid flow is permitted therearound, and having retaining means to 

20 retain said element within said passageway. 

25 

2. A valve device as claimed in claim 1, wherein said flow control element is a 

substantially longitudinal element, and wherein.said retaining means comprise enlarged ends 

on the ends of said flow control element. 

3. A valve device as claimed in claim 1 or 2, wherein said flow control element further 

restricts the flow of fluid through said passageways, and/or reduces response time (water 

hammer) and/or pennits reduction of the required forces to activate the valve. 

30 4. A valve device as claimed in any one of claims I to 3, wherein the movement of said 

elements cleans and/or clears said passageway from particulate matter such as dirt and/or 

deposit and prevents the passing of particles which otherwise might clog said second 

passageway. 
·---
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5. A valve device as claimed in any one of claims l to 4, wherein a biasing means. such 

as a spring or any other means to cause movement, is provided to bias said element to permit 

said element to alter its position along said passageway whenever the pressure difference 

between the inlet and control chamber is varied and/or whenever the valve is activated such 

S movement being to clear the pilot opening. 

6. A valve device as claimed in any one of claims 1 to S, wherein said valve device is a 

float or flood valve, whereby said control valve comprises a longitudinal actuating member 

extending through said second passageway, a first end of said actuating member having a 

10 sealing means adapted to selectively prevent the passage of fluid through said second 

passageway, and a second end of said actuating member adapted to be moved, to 

consequently seal or unseal said sealing means. 

7. A valve device as claimed in claim 6, wherein said second end of said actuating 

1 S member adapted to move said actuating member in an axially transverse direction, causing 

said sealing means to pivot and thereby selectively permit and prevent the passage of said 

fluid through said passageway. 

8. A valve device as claimed in claim 6, wherein said second end of said actuating 

20 member is adapted to move said actuating member in the axial direction, causing said sealing 

means to move to a from relative to the end of said passageway and thereby selectively 

prevent and permit the passageway of said fluid through said passageway .. 

9. A valve device as-claimed in any one of claims 6 to 8, wherein said second end of said 

25 actuating member is provided with a heavy or light weight load thereon adapted to respond 

to the level of fluid surrounding said second end of said actuating member. 

10. A valve device comprising: 

an actuating member adapted to directly or indirectly control the flow of fluid, 

30 moveable between first and second positions, said actuating member being formed of 

ferromagnetic or magnetic material; 

a control means, comprised of magnetic or ferromagnetic material to cooperated with 

and control the movement of said actuating member when brought into proximity therewith. 

--------------·---
AMENDED SHEET (ARTICLE 19) 
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11. A valve device, as claimed in claim 10, wherein said actuating member is provided 

within a housing, an upper portion of said housing. being additionally provided with a control 

·means storage position to store said control means whilst not is use. 

5 12. A valve device, substantially as herein described with ~rence to the accompanying 

drawings. 

----
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STATEMENT UNDER ARTICLE 19 

Delete set of claims presently on ides, and insert new set of claims attached hereto in 
duplicate, one copy indicating the nature and location of the proposed amendment. 

The main claim, claim 1, has been amended to include the 'flow control element', previously 
defined in clahn 8 - and shown in Fig. 7 as item 104. The Applicant submits that none of the 
prior art shows such a 'flow control element'. The primary purposes of the flow control 
element are to restrict the flow of fluid through the passageway, and, to claim and/or clear the 
passageway from the build-up of particulate matter, i.e. dirt, etc. 

.. 
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LIFT VALVE WITH PUSSUBE BALANCED PILOT 

OPERATED YAL"VE MEMBER 

Back&round of the Inyeption 

This invention relates to valves for controlling fluid flows. In particular, this invention 

relates to a technique which makes it extremely feasible to achieve minute, yet highly 

consistent fluid flow rates. Making use of this technique will open the way to making fluid 

valves having low manufacturing and maintenance costs, improved operating characteristics 

10 and very weak forces to operate. That is, the solution to the persistent problems other valve 

manufacturers are trying to ameliorate, is only one part of what this technique offers. 

Description of the Prior Art 

15 Conventional valves have a valve seat and a movable valve member which bears 

against the valve seat to control the fluid flow. An actuator acts directly on the valve member 

to cause movement of the valve member. In large valves the forces required to move the 

valve member may be large, making mamJal actuation difficult or impossible, in which case 

a mechanical actuator is required. The present invention aims to at least ameliorate some of 

20 the above disadvantages. 

25 

Basically at least part of the valve member is exposed to a pressure in a chamber. By 

altering the pressure in the chamber the direction of the net force applied to the valve member 

may be changed. 

In particular this specification details improved valve stru~e to those described in 

the Applicant's earlier Australian Patent Application No. 24554/92. 

Conventional pilot operated valves are primarily designed to replace direct acting 

30 valves in situations where it is not possible to provide strong forces nor consume high power 

for controlling said direct acting valves. However, said conventional pilot operated valves 

have disadvantages and limitations which valve manufacturers are constantly searching for 

feasible ways to ameliorate. 
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a valve member, moveable relative to said valve seat between a seated position and 

·a lifted position; 

a control chamber formed at least in part by said valve member; 

5 a first passageway communicating between said control chamber and said first port; 

a second passageway communicating between said control chamber and said second 

port; 

a control valve associated with at least one of said passageways to permit fluid flow 

therethrough, and to thereby urge said valve member into either said seated or lifted position; 

IO and, 

a flow control element provided within at least one of said passageways to restrict the 

flow of fluid through said passageways, and, to prevent the ingress of particles which might 

otherwise clog said passageways and/or flow paths downstream thereof, said flow control 

element comprising: 

15 a substantially longitudinal element having cross-sectional area smaller than 

the cross-sectional area of said passageway; 

retaining means to retain said element within said passageway whilst 

permitting movement; and, 

biasing means, such as a spring, which permits said element to automatically 

20 move within said passageway whenever said valve is activated and/or under the influence of 

fluid movement in said device; 

such that, as said element moves, said passageway is cleaned and/or cleared 

of particulate matter such as dirt and/or other deposits. 

25 Preferably, said retaining means comprises enlarged ends on the ends of the flow 

30 

control element. 

In a preferred form, said flow control element increases response time {reduces water 

hammer) and/or permits reduction of the required forces to activate the valve. 

Preferably, said valve device is a fl.oat or flood valve, whereby said control valve 

comprises a longitudinal actuating member extending through said second passageway, a first 

_end of said· actuating member having a sealing means adapted to selectively prevent the 
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passage of fluid through said second passageway, and a second end of said actuating member 

adapted to be moved, to consequently seal or unseal said sealing means. 

Also preferably, said second end of said actuating member is adapted to pivot said 

5 actuating member in an axially transverse direction, relative to said sealing means to pivot and 

thereby selectively permit and prevent the passage of said fluid through said passageway. 

Preferably, said second end of said actuating member is adapted to move said 

actuating member in the axial direction, relative to said sealing means and thereby selectively 

I 0 prevent and permit the passage of said fluid through said passageway. 

Preferably, said actuating member is integrally formed with said flow control element 

Preferably, said second end of said actuating member is provided with a heavy or light 

15 weight load thereon adapted to respond to the level of fluid surrounding said second end of 

said actuating member. 

In a further broad form, the present invention provides a valve device comprising: 

an actuating member adapted to directly or indirectly control the flow of fluid, . 

20 moveable . between first and second positions, said actuating member being formed of 

ferromagnetic or magnetic material; 

a control means, comprised of magnetic or ferromagnetic material to cooperated with 

and control the movement of said actuating member when brought into proximity therewith. 

25 Preferably, said actuating member is provided within a housing, an upper portion of 

said housing being additionally provided with a control means storage position to store said 

control means whilst not is use. 

In a further broad form, the present invention provides a flow control element adapted 

30 to be provided within a substantially longitudinal fluid passageway of a valve. device, said 

flow control element comprising: 

a substantially longitudinal element having a cross-sectional area smaller than the 

__ cro$s-sectional area of said passageway; 
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retaining means to retain said element within said passageway whilst permitting 

automatic movement of said element relative to said passageway; and, 

a biasing means, such as a spring, which permits said element to alter its position 

within said passageway; 

5 such that, said flow control element enables a consistent low flow-rate of fluid 

10 

through said passageway whilst said automatic movement of said element relative to said 

passageway cleans and/or clears said passageway from particulate matter such as dirt and/or 

deposit whilst preventing the ingress of particles which might otherwise clog said passageway 

and/or flow paths downstream thereof. 

Preferably, said retaining means comprises enlarged ends. 

Description of the Drawinp 

15 The invention shall now be described with reference to the non-limiting embodiment 

and the drawings in which: 

Fig. I is a schematic cross-section of a known valve device; 

Fig. 2 is a schematic cross-section of another known valve device; 

Fig. 3 shows a partial cross-section of a first embodiment of an horizontal float or 

20 flood valve device according to the invention; 

Fig. 4 shows a partial cross-section of a second embodiment of a vertical -float or 

flood valve device according to the invention; 

Fig. 5 shows another aspect of the invention, having a magnetic control means and 

also showing a fluid flow presetting feature and that it can be retrofitted in a standard shower 

25 cock or tap cock; 

30 

Fig. 6 . shows yet another aspect of the invention, incorporating a flow control, 

resistor/cleaner element; and, 

Fig. 7 shows a schematic cross-sectional view of a preferred embodiment of the 

invention, incorporating various features of the invention .. 
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Detailed Description of Preferred Embodiment 

Throughout the drawings, like numerals will be utilised to identify similar features, 

5 except where expressly otherwise indicated. 

The main piinciples of this invention is illustrated by Figure 1, wherein the Applicant's 

earlier valve device is shown. The valve device shown in Fig. 1 is described in the Applicant's 

earlier Patent Application No. 24554/92, the disclosures of which should be considered to 

10 be incorporated herein by the reference thereto. 

An important feature to note is that the cross sectional area (A) of piston 15 is greater 

than that of the seat valve. 

15 Figure 1 shows that when the small valve is closed the pressure in chamber 17 will 

reach the supply pressure, hence, because the downward force (F =APµ) on the piston is 

. greater than the upward force (f = aPµ ), the piston will be pushed against the valve seat 14 

causing the valve to close. 

20 Now, because the pressure in chamber 17 can be varied by opening and closing the 

small valve 19 the main flow rate through the device will accordingly vary with it. 

Further details will become apparent from the following detailed description. 

25 The valve 10 has a housing 11 defining a fluid inlet 12, a fluid outlet 13 and a valve 

seat 14. A valve member 15 is slideably mounted in the housing 11 to be movable generally 

perpendicular to the valve seat 14. The valve member 15 cooperates with the valve seat 14 

to control fluid flow between the fluid inlet 12 and fluid outlet 13. 

30 The housing 11 and upper surface 16 of the valve member 15 together define a 

chamber 17. A first passageway 18 communicates the chamber 17 with the fluid outlet 13. 

Communication between the chamber 17 and the fluid outlet 13 is controlled by a control 

_yal.~e 19. A second passageway 20 passes through the valve member 15 to communicate the 
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fluid inlet 12 with the chai:riber 17. When the control valve 19 is open a flow occurs from the 

inlet 12 through the chamber 17 to the outlet 13. The chamber pressure P3 will lie 

intermediate the inlet pressure P 1 and outlet pressure P 2• Assuming this second passageway 

20 provides much a greater restriction to fluid flow than does the first passageway 18, when 

5 the control valve 19 is open the pressure P 3 in the chamber 17 will be substantially equal to 

the pressure P 2 in the fluid outlet 13. However when the control valve 19 is closed the 

pressure P3 is equal to the pressure P1 in the fluid inlet 12. 

Resolving in the direction of movement of the valve member 15, the upper surface 16 

10 of the valve member has an area Ag exposed to chamber pressure P 3 while its lower surface 

21 has a first area Ai exposed to the fluid inlet pressure Pi and a second area A,_ exposed to 

the fluid outlet pressure P 2• 

The net force R applied to the valve member is: 

15 R=PiAi +PiA,..-P3.Ag 

where A1 +A,_ =As 

When the control valve 19 is closed 

P3 =P1 

20 and thus 

R = P1A1 + P2Az- Pi.As 

R=P1[A1 -Ai - ~]+PA 

R=Az £P2 -Pi] 

25 However P1>P2 and therefore R is negative and the valve member is urged 

30 

downwards against the valve seat. It will be _noted that even when the valve is partially open 

the pressure applied to area Ai will be greater than that applied to area • . Accordingly 

closing of control valve 19 will result in the valve member 15 sealing against the valve .seat 

14. 
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When the control valve is open 

and thus 

R = P1A1 + P2~ - P2A3 

5 = P1A 1 + P~ - Pi-A1 - P2A2 

R = A1[P1 - P2] 

but P 1 > P 2 and therefore R is positive and the valve member is urged upwards away 

from the valve seat 

10 It will be appreciated that this is an idealised description and in reality the pressure P 3 

in the chamber will lie between the fluid inlet pressure P 1 and the fluid outlet pressure P 2• 

It will also be appreciated that even when the valve is partially open the pressure P 1 

applied to area A1 will always be greater than pressure P2 applied to area l\ , so long as a 

15 flow occurs. Thus basically the same equations apply and changing the control valve 19 from 

open to closed or vice versa will result in a correspondmg movement of the valve member 

15. 

Should the fluid outlet 13 be blocked no flow occurs and in whatever configuration 

w ~=~=~ 

and no net force is applied to the valve member 15. A spring may be provided to 

move the valve member to an open or closed position, depending on preferences. 

It will be appreciated that the control valve 19 may be located in the second 

25 passageway 20. In this configuration when the control valve 19 ~s closed the chamber 

pressure P 3 is equal to the fluid outlet pressure P 2 and the valve member 15 will rise to open 

the valve 10. Conversely when the control valve 19 is open the pressure P3 in the chamber 

17 will rise, preferably near to Pb and the valve 10 will close. 

30 Fig. 2 shows a variation to the valve device of Fig. 1. In Fig. 2, the passageway is 

provided in an alternative position, rather than through the piston 15, achieving the same 

function. It is not important which one of the ports 11 or 12 is of higher pressure, because 

.bY_~ppropriate adjustment of one of the small valves the main flow rate through the device 
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Fig. 3 illustrates a cross-sectional view of an actual device in which the principles 

described hereinbefore is applied, and which is modified to be used with a :float or flood 

5 valve, in this case, a horizontal :float or :flood valve. 

The valve comprises a body 31 having inlet 32, outlet 33 and an opening which, 

together with piston 34 and cap 35, form the valve seat 36 and chamber 37. Inlet 32 

communicates with chamber 37 by opening 38. Arm 39 and 0-ring 40 together with weight 

10 41 form the small flow control valve 42. Valve 42 may be opened my mo'!ing 39 out ofit's 

stable position. Using weight 41 is one way of causing this movement. Fig. 3 shows that 

without the effect of weight 41 on arm 39, valve 42 will remain closed, hence the pressure 

in chamber 37 will be as high as that of inlet 32, causing piston 34 to move against the valve 

seat 36 and shutting the main flow down. By opening valve 42 to the extent that the pressure 

15 in chamber 37 is low enough to allow piston 34 to move away from the valve seat 36 and 

allow the fluid to flow from inlet 32 to outlet 33. 

In Fig. 4 is shown an alternative arrangement of a flood or float valve in accordance 

with the invention, this time being embodied as a vertical valve. In this case, a float 217 is 

20 provided about the valve 207. Operation of the actuating member 212 is achieved by contact 

of the inner surface of the float 217. Fig. 4 also illustrates the provision of a longitudinal flow 

control element 204 in accordance with another aspect of the invention, which will be more 

fully described hereinafter with reference to Fig. 6. In operation, as the float 217 rises, the 

actuating member 212 also rises (either by being attached to the float, or by suitable biasing 

25 means) such that a seal 206 about the actuating member 212 moves, allowing the flow of 

fluid through the passageway, consequently operating the valve. This type of configuration 

enables the devi~e to also act as a silencer. 

The form of the invention'illustrated by Fig. 4 is used as a float control valve, which 

30 operates the same way as that of Fig. 7, which will be described hereinafter except for the 

opening and closing of the relief valve, where the magnetic activation used in Fig. 7 is 

replaced by member 217. Because the valve is mounted vertically inside a tank the weight 

_of_~ember 217 pushed member ·212 down to open relief valve 206. 
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Member 218 (which is considerably lighter than water) can be positioned anywhere 

along the height of member 217. When the fluid level in the tank rises high enough to 

upwardly push member 218 along with member 217 away from member 212, the relief valve 

then reverts to its closed position causing the valve to close. 

In Fig. 5 is illustrated another aspect of the present invention, wherein a.magnet is 

used to control the operation of the valve. A piston 60 formed of steel or other magnetically 

attractable material, which can move in the direction of arrows 61 is able to be controlled by 

positioning a magnet 62 adjacent the end of the steel bar 60, consequently actuating the steel 

10 bar 60, to open or close the valve. The magnet may be removed to a position 62 such that 

magnetic attraction/repulsion of the steel bar 62 does not occur, consequently 

closing/opening the valve: A steel ring or other suitable retention means 64 is provided to 

'store' the magnet. Movement of the magnet may be achieved directly or via a suitable 

. actuating means. Modifications and variations to this embodiment will become readily 

15 apparent to persons skilled in the art. 

In Fig. 6 is illustrated another aspect of the invention, relating to pilot operated type 

valves. 

20 An inlet 81 communicates with chamber 83 via opening 82. The said opening 82 is 

formed by a relatively large orifice 85 partially filled with axially movable member 84. The 

difference in the cross-sections of orifice 85 and member 84 is the actual cross-section of 

opening 82. The movement of member 84 (in any direction) relative to orifice 85 will ensure 

opening 82 is cleared from deposited particulate matter. The use of member 84 in 

25 conjunction with orifice 85 to form openings 82 are also to ensure that the size of particles 

entering chamber 83 are small enough to easily pass through the relief valve 86 (not shown 

in Fig. 6)~ This particular feature of the invention (that is the arrangement used to form 

opening 82) can be used on all types of pilot operated valves to avoid the blockage of the 

pilot opening and the relief valve downstream., and, to also make it possible to have a pilot 

30 opening of a greatly reduced cross section. 

Being able to achieve such reduction in the cross-section of the pilot opening, implies 

~ha! the required pressure drop between inlet 81andchamber83, can be obtained at much 
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lower fluid flow through the pilot opening 82 and the relief valve 86 (not shown in Fig. 6); · 

Hence the openings and cross-sections associated with the relief valve can, in this case, be 

reduced. This reduction in the relief valve dimensions in turn implies that the forces required 

to activate the relief valve (open or shut) under certain pressure, are also reduced. 

5 This will obviously open the way to using various simple mechanical and/or very low 

powered techniques for activating the relief valve. 

Fig. 7 shows a pilot operated valve having inlet 101 communicates with chamber I 03 

via opening 102. The said opening 102 is formed by a relatively large orifice 105 partially 

IO filled with axially movable member 104. The difference in the cross-section of orifice 1 OS and 

member l 04 is the actual cross-section of opening I 02. 

The axial movement of member 104 relative to orifice 105 will ensure opening 102 

is cleared from deposited particulate matter. The use of member 104 in conjunction with 

15 orifice l OS to form opening 102 is also to ensure that the size of particles entering chamber 

103 are small enough to easily pass through the relief valve 106. This particular feature of 

the invention (that is the arrangement used to form opening I 02) can be used on all types of 

pilot operated valves to achieve the following. 

20 Firstly, it avoids the blockage of the pilot opening and/or the relief valve downstream. 

Secondly, it also makes it possible to have a pilot opening of a greatly reduced cross-

section. 

25 Being able to achieve such reduction in the cross-section of the pilot opening, implies 

that the required pressure drop between irilet 101 and chamber 103' can be obtained at much 

lower fluid flow through the pilot opening 102 and the relief valve I 06. Hence, the openings 

and cross-sections associated with the relief valve can, in this case, be reduced. This 

reduction in the relief valve dimensions, in turn, implies that the forces required to activate 

30 the relief valve, (open or shut) under certain pressure, are also reduced. This will obviously 

open the way to using various simple mechanical and/or very low powered techniques for 

activating the relief valve. Also, the reduction in the flow through opening 102 implies that 

}h.e_speoo at which the valve member 107 moves to open and shut the valve is also reduced. 
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Fig. 7 shows body I 08 of a standard household· shower cock or tap cock retrofitted 

with an assembly of the following parts: valve member I 07 which constitutes pilot opening 

I 02 as described earlier. 

5 Member 109 in which member 107 is sealingly and axially movable. Spring 110 is to 

overcome the friction between the member 109 and member 107. Member 112 (which is 

made of soft magnetic material) and opening 111 form the relief valve 106. Spring 113 is to 

push member 112 sealingly against opening 111. Member 114 is a slightly modified version 

of the spindle for a household water tap. This modification is to accommodate member 112 

I 0 and spring 113. Member I 15 is a loop of soft magnetic material jammed between cap 116 

and hand 118. Permanent magnet 117 which can be attracted to either loop 115 or member 

112. Member 118 l!lllY be rotated to adjust the axial position of member 114 for presetting 

the opening of the valve. 

15 Note that it is best to have the following members 118, 116, 122 and 114 made out 

of paramagnetic material (like brass or plastic). 

The valve is shown in Fig. 7 in its closed position because magnet I 17 is attached to 

loop 115 and far enougb. from member 112 allowing spring 113 and member 112 to shut 

20 relief valve 106 hence allowing the pressure in chamber I 03 to be equal to the inlet pressure · 

I 0 I and member I 07 is push~ against tlie valve seat 119 because the cross-section of the 

seat valve is smaller than the cross-section of the face of member 107 which is part of the 

walls of chamber 103. In this state, there is no net hydraulic forces acting on member I 04. 

When magnet 117 is pushed away from loop 115 towards member 112 causing it to move 

25 away from opening 111 (i.e. opening relief vale 106) causing the pressure in chamber I 03 to 

drop and member 107 to move away from the valve seat I 19 hence, fluid flows through the 

valve at a rate determined by the axial preset position of member 114. During this time, due 

to the pressure difference between inlet 10 l and chamber 103 member 104 is pushed up 

relative to member I 07 to clear opening 102 form any solid matter and causing spring 120 

30 to be compressed. 

When magnet 117 is moved away from member 112 the valve goes back to its closed 

_sta!e, and member 104 is also forced back to its original position at which spring 120 is not 
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The fiict that the valve cannot be opened without the magnet makes it ideally safe for 

children. 

Obviously, there are many ways of opening relief valve l 06 by means of mechanical 

mechanism or electromagnetism which may be of a very low power. 

Various arrangements of valving devices are means·to improve their operation have 

10 therefore been hereinbefore described. 

15 

It will be understood to persons skilled in the art that variations and modifications will 

be possible. All such variations and modifications should be considered to .fall within the 

scope of the invention as hereinbefore described and as hereinafter claimed. 
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THECLAIM:S 

1. A valve device comprising: 

a first ·fluid port; 

a second fluid port; 

- 14-

a valve seat defining an aperture through which fluid may fl.ow from said first port to 

said second port; 

a valve member, moveable relative to said valve seat between a seated position and 

a lifted position; 

a control chamber formed at least in part by said valve member; 

I 0 a first passageway communicating between said control chamber and said first port; 

a second passageway communicating betweei:t said control chamber and said second 

port; 

a control valve associated with at least one of said passageways to permit fluid :fl.ow 

therethrough, and to thereby urge said valve member into either said seated or lifted position; 

15 and, 

a flow control element provided within at least one of said passageways to restrict the 

flow of fluid through said passageways, and, to prevent the ingress of particles which might 

otherwise clog said passageways and/or :fl.ow paths downstream thereof, said :fl.ow control 

element comprising: 

20 a substantially longitudinal element having cross-sectional area smaller than 

the cross-sectional area of said passageway; 

retaining means to retain said element within said passageway whilst 

permitting movement; and, 

biasing means, such as a spring, which permits said element to automatically 

25 move within said passageway whenever said valve is activated and/or under the influence of 

fluid movement in said device; 

such that, as said element moves, said passageway is cleaned and/or cleared 

of particulate matter such as dirt and/or other deposits. 

30 2. A valve device as claimed in claim 1, wherein said retaining means comprises enlarged 

ends on the ends of said flow control element. 

_3. _ Avalve device as claimed in claim I or 2, wherein said flow control element increases 
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response time (reduces water hammer) and/or permits reduction of the required forces to 

activate the valve. , 

4. A valve device as claimed in any one of claims i ·to 3, wherein said valve device is a 

5 fl.oat or flood valve, whereby said control valve comprises a longitudinal actuating member 

extending through said second passageway, a first end of said actuating member having a 

sealing means adapted to selectively prevent the passage of fluid through said second 

passageway, and a second end of said. actuating member adapted to be moved, to 

consequently seal or unseal said sealing means. 

10 

15 

20 

5. A valve device as claimed in claim 4, wherein said second end of said actuating 

member is adapted to pivot said actuating member in an axially transverse direction relative 

to said sealing means to thereby selectively permit and prevent the passage of said fluid 

through said passageway. 

6. A valve device as claimed in claim 4, wherein said second end of said actuating 

member is adapted to move said actuating member in the axial direction relative to said 

sealing to thereby selectively prevent and permit the passage of said fluid through said 

passageway. 

7. A valve device as claimed in any one of claims 1 to 6, wherein said actuating member 

is integrally formed with said flow control element. 

8. A valve device as claimed in any one of claims 4 to 6, wherein said second end of said 

25 actuating member is provided with a heavy or light weight load thereon adapted to respond 

to the level of fluid surrounding said second end of said actuating member. 

9. A valve device comprising: 

an actuating member adapted to directly or indirectly control the flow of fluid, 

30 moveable between first and second positions, said actuating member being formed of 

ferromagnetic or magnetic material; 

a control means, comprised of magnetic or ferromagnetic material to cooperated with 

_an<!. control the movement of said actuating member when brought into proximity therewith. 
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10. A valve device, as claimed in claim 9, wherein said actuating member is provided 

within a housing, an upper portion of said housing being additionally provided with a control 

means storage position to store said control means whilst not is use. 

5 1 I. A flow control element adapted to be provided within a substantially longitudinal fluid 

passageway of a valve device, said flow control element comprising: 

a· substantially longitudinal element having a cross-sectional area smaller than the 

cross-sectional area of said passageway; 

retaining means to retain said element within said passageway whilst permitting 

10 automatic movement of said element relative to said passageway; and, 

_a biasing means, such as a spring, which permits said element to alter its position 

within said passageway; 

such that, said flow control element enables a consistent low flow-rate of fluid 

through said passageway whilst said automatic movement of said element relative to said 

15 passageway cleans and/or clears said passageway from particulate matter such as dirt and/or 

deposit whilst preventing the ingress of particles which might otherwise clog said passageway 

and/or flow paths downstream thereof. 

12. A fl.ow control element as claimed in claim 11, wherein said retaining means 

· 20 comprises enlarged ends. 

13. A valve device, substantially as herein described with reference to the accompanying 

drawings. 

25 14. A fl.ow control element, substantially as herein described with reference to the 

accompanying drawings. 
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(S4) Title: LIFT VALVE WITH PRBSSURB BALANCED PILOT OPERATED VALVE MBMBBR / 

(H'T) Abstract 

A valve device comprising a first fluid port (101), a second ftuid 
port (121), a valve seat (119) defining an aperture through which ftuid 
may ftow from said first port to said second part, a valve member (107), 
moveable relative to said valve seat between a scaled position and a 
lifted position. A control chamber (103) is formed at least in part by said 
valve member, having a fhst passageway (102) communicating between 
said control chamber and said first port, and a second passageway 
(106) communicating between said control chamber and said second · 
port. A control valve (117, 112) is associated with at least one of said 
passageways to pennlt fluid flow theretbrough. and to thereby urge said 
valve member into either said seated or lifted position. A restrictor or 
flow control element (104) is also provided • 
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