WATER PRESSURE MANAGEMENT FI ELD OF THE | NVENTI ON The present
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The applicant sought to address this problem in their international patent
application number PCT/SG2007/000400, the contents of which are incorporated

20 herein by reference. This solution was to have a frustum shaped member located
within a complementary shaped flow path, with the frustum shaped member
resiliently biased away from sealing engagement with the flow path. The
arrangement was such that axial position of the frustum shaped member, and
hence the gap between it and the flow path, was a function of inlet water

25 pressure. As water pressure dropped, the size of the flow path increased, thus
maintaining a substantially constant rate of water flow through the valve.

Although this device has proved efficacious in many settings, it suffers a
limitation in that its response to changes in upstream pressure does not refiect
the way a shower is used, in practice. A user of a shower will frequently want to

30 adjust the water pressure and flow rate from the shower, and a constant flow rate
device makes this difficult. It is desirable to have a shower valve which allows fine
adjustment of water pressure and flow rate, but which responds to step changes

in inlet water pressure by maintaining substantially constant water flow.



30 adjust the water pressure and flowrate fromthe shower, and a
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In a preferred embodiment, the water flow chamber has three regions,
each being substantially cylindrical, with a step change in radius between each
successive region. The arrangement is such that the largest radius region is
adjacent a water inlet, with the smallest radius region being adjacent a water

25 outlet.

In this embodiment, the flow restricting member has at least three portions
along a common axis: a cylindrical stem, a first frusto-conical portion and a
second frusto-conical portion. There is a step change in radius between each of
the portions.

30 BRIEF DESCRIPTION OF THE DRAWINGS

It will be convenient to further describe the invention with reference to

preferred embodiments of the water flow regulating device of the present

invention. Other embodiments are possible, and consequently, the particularity of
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DESCRIPTION OF PREFERRED EMBODIMENT
Figures 1 to 3 show a water flow regulating device 10. The device is

15 located within an outer housing 12, which is arranged for threaded connection
within a water flow path. The outer housing 12 is arranged about a central axis,
with a water inlet 14 at one axial end. The outer housing 12 has a substantially
cylindrical inner wall 16, which extends axially from the water inlet 14, and
terminates at an inner shoulder 18.

20 A water flow concentrator 20 extends from the outer flow housing 12 in a
direction away from the water inlet 14. The concentrator 20 has a substantially
cylindrical outer wall 22, with an upper lip 24. The upper lip 24 is sized to
engaged with the inner shoulder 18 of the outer housing 12.

The concentrator 20 has an inner wall having a first portion 26 and a

25 second portion 28. The first portion 26 extends axially from the upper lip 24 in a
direction away from the water inlet 14, and is substantially cylindrical with a radius
less than that of the outer housing inner wall 16. The second portion 28 extends
axially from the first portion 26 is a direction away from the water inlet 14, and is
substantially cylindrical with a radius less that that of the first portion 26. The

30 second portion 28 terminates in a water outlet 30, which consists of a circular end
piece having a plurality of holes 29 spaced around it at a constant positioning
radius, together with a centrally located aperture 32.
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In the enbodi nent shown in Figure 5, the first frusto conical portion

44 has cyl i ndri beiheesmbadimsn sbawsi infdgured dhedirgiefrusto conical portion 44 has
cylindrical extensions on either axial side.

There is thus a step change in radius between the first and second frusto
25 conical portions, and also between the first frusto conical portion 44 and the stem
42.

The water flow regulating device 10 further includes a biasing means
comprising two independent compression springs, a first spring 50 and a second
spring 52. The second springs 52 has an axial length when unstressed equal to

30 the axial length of the second portion 28 of the concentrator inner wall. The first
spring 50 has an unstressed axial length equal to the axial length of the entire
concentrator 20 inner wall. The first spring 50 has a radius smaller than the inner
radius of the first frusto conical portion 44, and greater than the radius of the stem



There is thus a step change in radius between the first and second
frusta 25 conical portions, and al so between the first frusto conical
portion 44 and the stem 42. The water flow regul ating device
10 further includes a biasing nmeans conprising two i ndependent
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pressure and water velocity at the water outl Is a function o
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vel ocity and dynam c pressure of the water within the water flow
chanmber. area of water flow within and out of the water flow chamber. A decrease in the
20 minimum cross sectional area of water flow will have the effect of an accelerating
nozzle, increasing both the velocity and dynamic pressure of the water within the
water flow chamber.
When water inlet pressure is high, as shown in Figure 1, the flow restricting
member 40 is urged into a first position, whereby both springs 50, 52 are
25 compressed and thus are acting against the flow restricting member 40. In this
position the minimum cross sectional area of water flow within the water flow
chamber is found between the second portion 28 of the concentrator internal wall
and the second frusto conical portion 46. As inlet water pressure increases, the
flow restricting member moves towards the water outlet 30, albeit slowly against
30 the resistance of both springs 50, 562. The cross sectional area between the edge
of the second portion 28 of the concentrator internal wall and the second frusto
conical member decreases, thus restricting the flow of water through the device.
In addition, when the second spring 52 is compressed, it partially covers the holes



When water inlet pressure is high, as shown in Figure 1, the flow
restricting nmenber 40 is urged into a first position, whereby both
springs 50, 52 are 25 conpressed and thys are acting against the flow
restricting nenber 40. In this position the mninmmcross sectional
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second portion e concentrator interna e secon
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flowr restricti menher noves war ds .t he ter outlet 30,. bei t

Sl ow v agai not \WGTRIrEds & SHCBRGHOBINIEh NS BB5 e, Tor Rglagtace to a
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concentrator internal wallT and the second frusta coni cal nenber
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ggsie:' LOP h elrﬁgggﬁng ?sor&gmsp%issne%,Sazn& i TRE Gf%%vegesti'i&tirpgarrﬁél%bley is able to
move in response to changes in input water pressure with more freedom than
when in the first position. In this position the minimum cross sectional area of
water flow is found between the first portion 26 of the concentrator internal wall
10 and the second frusto conical portion 46. This is significantly larger than the
minimum cross sectional area in the first position, and therefore the step change
in inlet water pressure is largely negated by this step change in cross sectional
area. Additionally, the second spring 52 no longer covers the holes 29, thus
removing the additional constriction. As water pressure increases, the flow
15 restricting member moves towards the water outlet 30, against the resistance of
only the first spring 50. The cross sectional area between the edge of the first
portion 26 of the concentrator internal wall and the second frusto conical member

46 decreases, thus restricting the flow of water through the device.
Where there is a further drop in inlet water pressure, for instance due to a
20 further device being engaged, the first spring 50 will urge the flow restricting
member into a third position, as shown in Figure 3. The second spring 52 is
disengaged/suspended from the holes 29, causing no pressure or constriction to
the flow within the water flow chamber. In this position the minimum cross
sectional area of water flow is found between the first portion 26 of the
25 concentrator internal wall and the first frusto conical portion 44. This is
significantly larger than the minimum cross sectional area in the second position,
and therefore again the step change in inlet water pressure is largely negated by
this step change in cross sectional area. As water pressure increases, the flow
restricting member moves towards the water outlet 30. The cross sectional area
30 Dbetween the edge of the first portion 26 of the concentrator internal wall and the
first frusto conical member 44 decreases, thus restricting the flow of water

through the device.



29 of the water outlet 30, This creates an additional constriction in
the water flow, and assists to increase the water velocity at the

wat er outl et 30. Wiere there is a pudden drop in inlet water
pressure, for instance due to a second devi ce bei ng engaged, the
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to nove in response to changes in input water pressure with nore
freedomthan when in the first position. In this position the m ninum
cross sectional area of water flow is found between the first portion
26 of the concentrator internal wall 10 and the second frusto

coni calb portion 46. This is significantly larger than the m ni nrum
cross sectional area in the first position, and therefore the step
change in inlet water pressure is largely negated by this step change
in cross sectional area. Additionally, the second spring 52 no | onger
covers the holes 29, thus renoving the additional constriction. As
wat er pressure increases, the flow 15 restricting nenber noves
towards the water outlet 30, against the resistance of only the first
spring 50. The cross sectional area between the edge of the first
portion 26 of the concentrator internal wall and the second frusto
coni cal nenber 46 decreases, thus restricting the flow of water

t hrough the device. Were there is a further drop in inlet water
pressure, for instance due to a 20 further device being engaged, the
first spring 50 will urge the flow restricting nenber into a third
position, as shown in Figure 3. The second spring 52 is

di sengagedi suspended fromthe hol es 29, causing no pressure or
constriction to the floww thin the water flow chanber. in this
position the mninmum cross sectional area of water flow is found
between the first portion 26 of the 25 concentrator internal wall
and the first frusto conical portion 44. This is significantly |arger
than the m ninmum cross sectional area in the second position, and
therefore again the step change in inlet water pressure is largely
negated by this step change in cross sectional area. As water
pressure increases, the flow restricting nenber noves towards the

wat er outlet 30. The cross sectional area 30 between the edge of the
first portion 26 of the concentrator internal wall and the first
frusto coni cal nenber 44 decreases, thus restricting the flow of

wat er through the device. 7 Modi fications and variations as
woul d be apparent to a skilled addressee re deened to be within the
scope of the present invention.



8 CLAIM5: 1. A water flow regulating device conprising a fl ow
restricting menber axially noveable wthin a water flow chanber, the
flow restricting nenber including at | eagt one of a tapered portion
or a stepped portion, and wherein the size of a gap between the fl ow
restricting mpoiger and internal walls of the water flow chanber
varying according to an axial position of the flow restricting
menber, the water flow chanber having at least a first region and a
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menber towards i ncom ng ter flow regul ating
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such that the axial position of the flow restricting nenber dictates
how many spring Qace Q tension or ressi.on

' ow regui B | noRdRofee R Feplithia' s Ao iiafiEpaT SR e Seestl o water
means CO”Dﬂd)\ﬁ&égﬁMnngémmcllﬁies a biasing means which urges the flow restricting

member towards incoming water flow.

3. A water flow regulating device as claimed in claim 2, wherein the biasing
15 means can be urged under pressure into a position whereby it presents a
constriction in the water flow path.

4, A water flow regulating device as claimed in claim 2 or claim 3, wherein the
resilience of the biasing means has a step change occasioned by movement of
the flow restricting member from the first region to the second region.

20 5. A water flow regulating device as claimed in claim 4, wherein the biasing
means comprises a plurality of springs of different length, such that the axial
position of the flow restricting member dictates how many springs are placed into

tension or compression.

6. A water flow regulating device as claimed in claim 5, wherein the biasing
25 means comprises two springs.

7. A water flow regulating device as claimed in claim 5 or claim 6, wherein the

springs are compression springs.



8. A water flow regulating device as clained in any preceding claim
wherein the water flow chanber has three regions, each being
substantially cylindrical, with a step cfange in radi us between each
successive region. 9. A water flow regulating device as clainmed in

claim 8, wBer eby waeer lflenoesjuldtrd d6vie® asWlainfed i 86¢ Prec iy @ralmnl/mtereln
with the snall est radius regi on being adjacent a water outlet.
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frusta-conical portion. 1011. A water flow regul ating device as

clainmed in gany Rre
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5 radius region is adjacent a water inlet, with the smallest radius region being

adjacent a water outlet.

10. A water flow regulating device as claimed in claim 9, wherein the flow
restricting member has at least three portions along a common axis: a cylindrical
stem, a first frusta-conical portion and a second frusta-conical portion.

10 11. A water flow regulating device as claimed in any preceding claim, wherein
a reduction in the size of the gap leads to an increase in water velocity.



