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DESCRIPTION

Background

[0001] This invention relates to vortex flow control valves, and in particular to bypass valves for
vortex flow control valves.

[0002] Flow rates into waste water systems must be limited in order to prevent over-loading
and possible damage to those systems. Inlet points to waste systems must therefore be
equipped to control the flow rate into the waste system to below predetermined limits. Those
limits are usually defined by the operator of the waste system and define an allowable flow rate
at a given head height.

[0003] Vortex flow control valves are a known device for controlling flow rate dependant on
head height, for example as described in GB 2 267 976. They are generally disposed at the
outlet of a liquid collection chamber which forms the inlet to the waste system. Figure 1 shows
a schematic diagram of a typical device. The device comprises an inlet 10 and an outlet 11
connected by a vortex chamber 12. At low flow rates, i.e. with a low head height, water flows
turbulently from the inlet 10 to the outlet 11. At higher flow rates, i.e. with a larger head height,
the shape of the vortex chamber 12 induces a vortex in the flow as the water swirls around that
chamber 12. The vortex causes an increase in back pressure leading to a limitation in flow rate
for a given head-height.

[0004] Vortex valves may fail due to blockage of the inlet by foreign matter or objects, requiring
clearance to resume operation. Blockages of the valve may result in an accumulation of water
in the collection chamber in which the device is located, thereby making access to the device
difficult and potentially dangerous. In order to allow drainage of a collection chamber in the
event of a blockage, the vortex valve may be provided with a bypass valve (for example as
described in EP 0 312 271, GB 2 254 938, KR 100 784 989, and W02007/052243) which
releases water through the outlet 11, bypassing any blockage in the inlet 10. The bypass valve
may be located on the back face 13 of the vortex valve, or at any other convenient location that
will allow liquid to flow from the collection chamber to the outlet 12, or pipe to which the outlet is
connected, bypassing a blockage. In normal operation the bypass valve remains closed, but in
the event of a blockage an operator can open the valve to allow the chamber to drain. A
remote actuation device (a rod or handle extending to the surface) is usually provided to allow
opening of the bypass valve without requiring the operator to enter the water in the collection
chamber. Once the water has drained through the bypass valve the vortex valve can be
accessed more easily for cleaning.

[0005] Means are often provided to retain the bypass valve in the open position, for example
by the provision of a hook on the operating handle or rod. However, if the operator forgets to
release the retention device the bypass valve will remain permanently open and thereby
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prevent the vortex valve from operating.

[0006] DE 196 15 206 and DE 299 20 430 describe flow-control valves controlled by a float.

Summary

[0007] There is provided a bypass valve for a vortex flow control valve, the bypass valve being
movable between an open position and a closed position and comprising an opening actuator
for moving the bypass valve from the closed position to the open position, a closing actuator
comprising a float for moving the bypass valve from the open position to the closed position,
wherein the bypass valve is configured such that; when the bypass valve is placed in the open
position, it will remain in the open position in the absence of external mechanical input, and
when the bypass valve is placed in the closed position, it will remain in the closed position in
the absence of manual input.

[0008] A selection of optional features is set out in the dependent claims.

Brief Description of the Drawings

[0009] Embodiments of the invention will be described, by way of example, with reference to
the following drawings, in which;

Figure 1 shows a schematic diagram of a prior-art vortex flow control valve; and

Figure 2 shows a schematic diagram of a vortex flow control valve equipped with a bypass
valve according to an embodiment of the invention.

[0010] Common reference numerals are used throughout the figures to indicate similar
features.

Detailed Description

[0011] Embodiments of the present invention are described below by way of example only.
These examples represent the best ways of putting the invention into practice that are
currently known to the Applicant although they are not the only ways in which this could be
achieved. The description sets forth the functions of the example and the sequence of steps
for constructing and operating the example. However, the same or equivalent functions and
sequences may be accomplished by different examples.
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[0012] Figure 2 shows a schematic diagram of a vortex flow control valve equipped with a
bypass valve in (a) the open position, and (b) the closed position.

[0013] The vortex valve has a bypass opening 20 which is opened and closed by bypass valve
21. In the open position (a) the bypass opening 20 is unobstructed, allowing water to flow into
the vortex chamber 12, bypassing the inlet 10 which may be blocked, and out of the outlet 11,
thus draining the water from the chamber in which the vortex valve is located. In the closed
position (b) the flow control part 22 of the bypass valve covers the bypass opening 20 and the
vortex valve operates in the normal manner. The flow control part and bypass opening are
preferably configured to form a seal such that air trapped in the vortex chamber cannot
escape, but the operation of the bypass system described herein is unaffected by the presence
or absence of such a seal. Any conventional means of providing such a seal may be utilized.
The bypass valve 21 is configured to remain, in the absence of mechanical or manual input, in
either the open or closed position in which it was last placed.

[0014] The bypass valve 21 is provided with an opening actuator 23 that allows the bypass
valve to be moved from the closed position (b) to the open position (a) if a blockage occurs
requiring the chamber to be drained. In Figure 2 the actuator is shown as a rod or cable
extending to the top of the chamber such that the valve can be opened without requiring an
operator to descend into the water at the bottom of the chamber. However, any suitable means
to open the bypass valve may be utilized.

[0015] Bypass valve 21 is also provided with a closing actuator which comprises a float 24.
The float 24 is configured such that as the water level in the chamber rises the float acts to
move the bypass valve 21 from the open position (a) to the closed position (b). The closing
actuator therefore prevents the bypass valve 21 remaining in the open position (a) when there
is water in the chamber that requires operation of the vortex valve. If the bypass valve is left in
the open position (a) (as described above the bypass valve is configured to remain in the open
position when it has been placed into that position using the opening actuator), once the
chamber starts to accumulate water the float 24 is pushed upwards in accordance with
Archimedes principle and exerts a force to move the bypass valve 21 to the closed position (b),
thus restoring correct operation of the vortex valve. The closing actuator thus provides
mechanical means to return the closure from the open position (a) to the closed position (b)
without direct manual intervention.

[0016] In the embodiment shown in Figure 2 the above-described functionality is provided by
the bypass valve 21 being mounted on a pivot 25 which allows rotation between the open (a)
and the closed (b) position. A stop 26 is provided to stop the rotation of the bypass valve at the
open (a) and closed (b) positions. The relative shape of the valve and positioning of the pivot
25 and stop 26 defines the open (a) and closed (b) positions such that the bypass valve 21 will
remain in either of those positions following movement to that position.

[0017] The relative position of the opening actuator 23 to the other parts of the bypass valve
21 allows the force and movement required to move the bypass valve 21 from the closed (b) to
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the open (a) position to be defined.

[0018] The relative position of the float 24 to the other parts of the bypass valve 21 allows the
water level which will cause movement of the valve from the open position (a) to the closed
position (b) to be defined. The buoyancy of the float 24 is selected such that the force provided
by a rising water level in the chamber causes movement of the bypass valve 21 to the closed
position when the water level reaches a predetermined point.

[0019] The selection of appropriate shapes, sizes and other parameters for the bypass valve is
within the skill of the skilled reader once they are acquainted with the above description of the
mechanism of action of the bypass valve and its intended mode of operation.

[0020] The bypass valve may be configured to operate in conjunction with vortex valves
designed for use in collection chambers with a sump below the vortex valve, and also in
chambers without a sump, as typically found in sewerage systems where it is undesirable for
water to remain in the chamber. A bypass valve for a chamber with a sump may be configured
such that the closing actuator extends below the bottom of the vortex valve such that it is
actuated before the water level reaches the vortex valve. In systems without a sump the
closing actuator must be configured such that it does not interfere with the bottom of the
chamber, which will usually lie immediately at the bottom of the vortex valve.

[0021] The precise configuration and size of the bypass valve will be designed in accordance
with the particular requirements of each implementation, for example dependent on the water
level at which actuation should occur, the size of the vortex valve, and its location within the
chamber. These design parameters will all be understood by the skilled person who, once
familiar with the operation described herein will be capable of constructing the described
bypass valve for a range of applications.

[0022] The float shown in Figure 1 is spherical, but other shapes may be utilized as required.
For example, in the case of a system without a sump a cuboid shape may be preferable to
allow a closer fit to the bottom of the chamber and thus earlier activation of the closing
actuator.

[0023] When the vortex valve is submerged and hence operating to restrict flow out of the
chamber, the float acts to provide a positive closing force on the bypass valve, thereby
preventing accidentally opening, for example due to a foreign object striking the bypass valve.

[0024] The closing actuator may be provided by other means than the configuration shown in
Figure 2. As will be appreciated, other mechanical configurations may be utilized to close the
bypass valve in response to a rising water level.

[0025] In the embodiments shown in the figures the bypass opening is located on the back
face of the vortex valve but that opening, and the associated bypass valve, may be located at
any convenient location on the vortex valve. For example, the opening may be located on the
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output of the vortex valve between the vortex chamber and the wall of the chamber.

[0026] The bypass valve has been described herein in conjunction with a vortex valve, but as
will be appreciated, while the bypass valve provides particular advantages when utilized with a
vortex valve, it may also be utilized to open and close other types of outlets. Furthermore, the
bypass valve may be provided as a stand-alone article, for example for fitment to existing
devices.

[0027] As will be appreciated the closing actuator is configured to move the valve directly from
the open position to the closed position, and not to retain the valve in, or move the valve to,
any intermediate positions. That is, the bypass valve is an 'on or off' valve, and does not
provide for intermediate openings.

[0028] Any range or device value given herein may be extended or altered without losing the
effect sought, as will be apparent to the skilled person.

[0029] It will be understood that the benefits and advantages described above may relate to
one embodiment or may relate to several embodiments. The embodiments are not limited to
those that solve any or all of the stated problems or those that have any or all of the stated
benefits and advantages.

[0030] Any reference to 'an' item refers to one or more of those items. The term 'comprising' is
used herein to mean including the method blocks or elements identified, but that such blocks
or elements do not comprise an exclusive list and a method or apparatus may contain
additional blocks or elements.

[0031] It will be understood that the above description of a preferred embodiment is given by
way of example only and that various modifications may be made by those skilled in the art.

[0032] Although various embodiments have been described above with a certain degree of
particularity, or with reference to one or more individual embodiments, those skilled in the art
could make numerous alterations to the disclosed embodiments without departing from the
scope of the claims.
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PATENTKRAV

1. Omlgbsventil (21) til en hvirvelstrgmreguleringsventil, hvilken omlgbsventil (21) kan
bevages mellem en aben position og et lukket position og omfatter en abningsaktuator (23) til
bevagelse af omlgbsventilen (21) fra den lukkede position til den abne position,

en lukningsaktuator, der omfatter en flyder (24) til bevagelse af omlgbsventilen (21) fra den
abne position til den lukkede position,

hvor omlgbsventilen (21) er saledes udformet,

nar omlgbsventilen (21) er placeret i den abne position, at den vil forblive i den &bne position
ved fraver af ydre mekanisk tilfgrsel, og

nar omlgbsventilen (21) er placeret i den lukkede position, at den vil forblive i den lukkede

position ved fravar af manuel tilfgrsel.

2. Omlgbsventil (21) ifglge krav 1, hvor abningsaktuator (23) er en stang eller et kabel til at

muligggre fjernabning af ventilen (21).

3. Hvirvelstrgmreguleringsventil, der omfatter en omlgbsabning (20) og en omlgbsventil (21)
ifglge et hvilket som helst foregaende krav, hvor omlgbsventilen (21) er udformet til at abne og

lukke omlgbsabningen (20).

4. Hvirvelstrgmreguleringsventil ifglge krav 3, der er saledes udformet, nar
hvirvelstrgmreguleringsventilen er placeret 1 et vaskeopsamlingskammer, at
lukningsaktuatoren lukker omlgbsventilen (21) som reaktion pa et vandniveau under bunden af

hvirvelstrgmreguleringsventilen.

5. Hvirvelstrgmreguleringsventil ifglge krav 3, der er saledes udformet, nar
hvirvelstrgmreguleringsventilen er placeret 1 et vaskeopsamlingskammer, at
lukningsaktuatoren lukker omlgbsventilen (21) som reaktion pa et vandniveau over bunden af

hvirvelstrgmreguleringsventilen.

6. Hvirvelstrgmreguleringsventil ifglge et hvilket som helst af krav 3 til 5, hvor

omlgbsébningen (20) er anbragt i hvirvelstrgmreguleringsventilens hvirvelkammer (12).
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