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(54) Automatic shower tray or wet-room gulley

(57) A gulley for a shower tray or wet-room is dis-
closed which is able to facilitate activation of a pump for
removing waste water from the shower tray or wet-room
as required by the presence or absence of waste water
in the gulley. The gulley comprises a chamber having an
inlet for waste water and an outlet for connection to a
pump; a magnetic element; a magnetic sensor; a float;
and a confining structure. One of the magnetic sensor
and the magnetic element is arranged in the float. The
confining structure surrounds the float, with the float be-
ing freely movable within the confines of the confining
structure. The float is arranged for movement within the
confines of the confining structure so that the relative
position of the magnetic sensor and the magnetic ele-
ment changes in dependence upon the level of waste
water within the chamber. Such an arrangement is able
to provide an automatic gulley which can reliably and
rapidly activate a pump based on the level of waste water
in the gulley and which reduces the likelihood of the
mechanism being fouled by local contaminants, hair,
scum, and the like.



EP 2 363 540 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] The present invention relates to a gulley for a shower tray or wet-room, and particularly to a gulley which is
able to facilitate activation of a pump for removing waste water from the shower tray or wet-room as required by the
presence or absence of waste water in the gulley.

Background to the Invention

[0002] When constructing a shower installation or a wet-room, there is a requirement to ensure that all liquid waste,
usually being waste water, is swiftly and effectively drained from the wet area during use of the facility. Failure to do so
can lead to problems such as flooding, unsafe wet surfaces, and unsanitary conditions. (Hereinbelow, the term "waste
water" is to be understood as any waste liquid that may be present in a bathroom environment, including without limitation
clean, contaminated or dirty water, and cleaning product solutions, etc.)
[0003] In traditional shower construction, these problems are usually solved by providing the shower tray or wet area
with a gulley to accept any water provided to the wet area, the gulley having an outlet which is relatively higher than the
waste water conduit which connects, for example, to the local sewer. A difference in height is essential if the water is to
be successfully removed from the gulley with the aid of gravity alone.
[0004] However, such installations either limit the locations in which the shower or wet-room can be provided and/or
require the shower tray or wet-room area to be provided raised from the existing or natural floor surface of the intended
location. There are a number of circumstances in which such elevation is undesirable, for example, in conversions of
existing properties, in situations where the space intended to be used as a bathroom is provided relatively lower than
the local conduit to the sewer system, or in the provision of showers for the elderly, the disabled or the infirm, where
there are user-limitations on the height of step which the user is required to make to enter or exit the wet area.
[0005] Initially, a conventional solution to this problem has been to provide a shower waste gulley connected to a
water pump which, on activation of the pump, provides suction to the waste gulley to remove any water which accumulates
there. However, such situations are not ideal, since they require manual activation of the pump prior to use of the shower
and manual deactivation of the pump after showering has finished. Due to electrical safety requirements, wiring and
switches in bathrooms should be kept to a minimum, and accordingly provision of such pump controls is inconvenient
for both the designer and the user.
[0006] Furthermore, there may occur situations wherein the user fails to correctly activate the pump prior to using the
showering facilities or fails to deactivate the pump once showering is completed. Both of these situations are undesirable,
since in the former case, a flooding situation may occur, while in the latter situation, the pump may be left active and
unloaded which may lead to excessive power consumption and potentially overheating and premature failure. Modern
pumps, particularly, have the potential to be very quiet in operation, and thus it is entirely possible for the user, especially
if hard of hearing, to fail to notice the operating state of the pump.
[0007] The most common solution to this problem is to provide a flow switch upstream of the shower outlet which
activates the pump on detection of a flow of water into the shower outlet and thus into the shower tray or wet room. Such
switches are typically installed in concealed spaces between a water storage tank and the shower facility. Over time,
such flow switches can suffer fouling of working parts due to particulate debris in the water supply. The usual solution
to this problem is to provide a water filter with the flow switch. However, over time, the water filter itself often becomes
clogged, leading to restriction of flow and failure of the flow switch to operate. In such cases, the flow switch is frequently
difficult to relocate and, once located, to access for cleaning, repair or replacement.
[0008] Solutions have also been proposed involving switching arrangements in the shower gulley to regulate the pump
based on the flow of water into the gulley; however, such situations are prone to fouling of the working mechanism with
scum, hair, and/or other local contaminants. Failure of an automatic gulley switch in such conditions can lead to flooding
and a difficult and unpleasant maintenance task in draining the gulley and investigating the failure. In some situations,
if the user is not aware that the automatic gulley has failed to trigger the pump, or that waste water is not being efficiently
removed, ongoing flooding can occur without the user becoming aware of the fact.
[0009] One suggestion has been to provide a float switch which relies on a ring-shaped float arranged to slide along
a vertical post passing through the centre of the ring such that it can close electrical contacts at particular heights on
the post and thus indicate a relative level of water in the gulley. However, the present invention has found that, when
such a float switch is used in a shower, hair has a tendency to become entangled between the post and the float and,
over time, tends to foul the clearance between post and float so as to inhibit correct operation of the switch.
[0010] Another suggestion has been to provide an elongate float which pivots about a fixed point in the gulley dependent
upon the level of water in the gulley and which thus can indicate a level of water in the gulley by closure of electrical
contacts in one or both positions. Again, however, such arrangements tend to suffer fouling by hair, etc. at the pivot



EP 2 363 540 A2

3

5

10

15

20

25

30

35

40

45

50

55

point leading to impairment of level-sensing action. Any such failure can lead to catastrophic flooding effects.

Summary of the Invention

[0011] According to the present invention, there is provided a gulley for a shower tray or wet-room, comprising a
chamber having an inlet for waste water and an outlet for connection to a pump; a magnetic element; a magnetic sensor;
a float; and a confining structure, wherein one of the magnetic sensor and the magnetic element is arranged in the float;
the confining structure surrounds the float, with the float being freely movable within the confines of the confining structure;
and the float is arranged for movement within the confines of the confining structure so that the relative position of the
magnetic sensor and the magnetic element changes in dependence upon the level of waste water within the chamber.
Such an arrangement is able to provide an automatic gulley which can reliably and rapidly activate a pump based on
the level of waste water in the gulley and which reduces the likelihood of the mechanism being fouled by local contam-
inants, hair, scum, and the like.
[0012] Shower tray or wet-room here encompasses any such facility found in a domestic, health care, or similar facility,
where water is caused to impinge on a human body in a designated wet region for the purposes of hygiene, relaxation,
or similar. In such facilities, the wet area can be provided in an enclosed, semi-enclosed, or entirely open location,
depending on the design and user requirements.
[0013] The magnetic sensor may be a Hall-effect sensor, a reed switch, or other device able to react to a local magnetic
field. The float is any element which, when immersed in waste water, such as might reasonably be found in a shower
or wet-room, will be buoyed upward by the water.
[0014] An embodiment of the gulley of the present invention is provided wherein the magnetic sensor is arranged to
generate and output a control signal for controlling the pump in dependence upon the relative position of the magnetic
sensor and the magnetic element. Such an arrangement allows the control logic of the pump to be provided in a simplified
manner wherein a control signal from the sensor is monitored and the pump is activated on the basis of the control
signal. Such an arrangement permits a variety of commodity pumps to be used together with an extremely simple
controller controlling the power to the pump on the basis of the control signal from the sensor. The control signal here
may be logic 1 or 0 defined with reference to a standardised signalling scheme, may be a first voltage for activation and
a second voltage for deactivation of the pump, may be an open-circuit/closed-circuit condition, or any other electrical or
electronic signalling scheme of which the skilled person may be aware.
[0015] An embodiment of the present invention is provided wherein: the magnetic sensor is provided at a fixed position
on the bottom surface of the chamber; the magnetic element is arranged in the float, and the float is arranged for
movement so that it rises away from the magnetic sensor as the level of waste water within the chamber rises. Such an
arrangement is able to provide a simplified, robust and inexpensive construction and can provide improved tolerance to
fouling or contamination.
[0016] An embodiment of the present invention is provided wherein the magnetic element is formed as part of the
float. Such an embodiment is able to improve retention of the magnetic element relative to the float.
[0017] In an embodiment of the present invention, the gulley may be provided wherein the confining structure is a
structure arranged in the chamber to constrain the float to move in a substantially linear path, the confining structure
being provided with at least one inlet for waste water. The confinement to a substantially linear path here should not be
construed to necessarily prevent axial rotation about the path, but prevents substantial longitudinal deviation of an axis
of the float from the path. Such a configuration allows for easy maintenance should fouling occur. In addition, the magnetic
interaction of the element with the sensor is highly repeatable for a given level of waste water in the chamber.
[0018] In accordance with an embodiment of the present invention, there is provided a gulley, wherein the chamber
is provided with a housing on an inside wall thereof; the sensor is provided in the housing on the inside wall; and the
housing is configured to permit access to the magnetic sensor through the inlet and the chamber. Such an arrangement
is able to provide a particularly low-maintenance configuration, wherein failure of the sensor may be remedied by removal
and replacement of the sensor without the need to disassemble the gulley, the shower tray, or the local area to obtain
access.
[0019] In accordance with an embodiment of the present invention, the housing has a removable cover configured to
re-sealably segregate the interior of the housing from waste water in the chamber. Such an embodiment is able to provide
a simplified arrangement wherein the sensor itself or the wiring to the pump need not be constructed in a waterproof
fashion, but can simply be provided as a printed circuit board or similar package with terminals for wire connection thereon.
[0020] In accordance with an embodiment of the present invention, the confining structure is configured to be releasably
attachable to the housing. Such a configuration provides an improved arrangement wherein disassembly and re-assembly
of the gulley may be easily and efficiently accomplished.
[0021] In accordance with an embodiment of the present invention, the confining structure comprises a cap which
encloses the float. Such a configuration deflects hair, scum and other contaminates away from the float during use,
further reducing the chance of such contamination accumulating and fouling the mechanism.
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[0022] In accordance with an embodiment of the present invention, the confining structure defines a tapered confine
arranged to guide the float to a predetermined position as the water level in the gulley drops. Such an arrangement is
able to provide a repeatable sensor reading for any given water level in the gulley. Alternatively, such a configuration
may also be provided to guide the float to a predetermined position as the water level in the gulley rises. Such an
arrangement provides an equivalent effect to the aforementioned alternative, except that it is applicable to those situations
where one of the sensing element or the magnetic element is provided at the top, rather than at the bottom, of the chamber.
[0023] In accordance with a preferred embodiment of the present invention, the float is substantially spherical. Such
an arrangement allows the float to rotate arbitrarily during use as a result of turbulent eddies in the waste water which
action of rotation enables the float to self-clean by dislodging contamination on the surface.
[0024] In accordance with an embodiment of the present invention, the magnetic element is arranged within the float
for free movement within the confines thereof. Such an arrangement contributes to the free rotation action of the float
to dislodge contaminants whilst ensuring that the magnetic element always moves to the lowest position within the float
so that it can be reliably and repeatedly detected by the magnetic sensor as the float approaches the magnetic sensor.
The magnetic element may be substantially spherical to facilitate free movement.
[0025] In accordance with an embodiment of the present invention, the confining structure of the gulley comprises an
inner surface of the chamber. Such an arrangement is able to provide reduced complexity of manufacture.
[0026] In accordance with an embodiment of the present invention, in use, the float rests on a rest surface when no
waste water is present in the chamber, and at least one of the rest surface and the surface of the float opposed to the
rest surface is provided with at least one projection. In such embodiments, the provision of the projection minimises the
contact surface area between the float and the surface on which it may come to rest such that the collection of scum
and contaminants is minimised and adhesion between the float and the surface may be reduced even when contamination
is present.
[0027] In accordance with an embodiment of the present invention, the magnetic sensor is configured to exhibit a first
detectable condition when the float is beyond a pre-determined distance from the magnetic sensor; and the magnetic
sensor is configured to exhibit a second detectable condition when the float is within the pre-determined distance from
the magnetic sensor. Such a configuration allows simplified control logic for the control of the pump and improves the
reliability of the control by using detectable first and second conditions.
[0028] In accordance with an embodiment of the present invention, the predetermined distance is a distance relating
to a level of waste water in the chamber where the level of waste water is a level which at least partially covers the outlet
of the chamber. Such an arrangement has a particularly simplified construction and does not need any particular internal
geometry of the gulley to achieve adequate removal of the waste water.
[0029] In accordance with an embodiment of the present invention, the chamber is provided with a partition member
between the inlet and the outlet; and the pre-determined distance is a distance related to a level of waste water at which
fluid communication between the inlet and the outlet passes through a portion of the waste water in the gulley. Such an
arrangement is able to provide a functioning gulley even when the outlet of the gulley on which the pump applies suction
is provided relatively high in the chamber compared to the depth of the gulley as a whole. By providing the partition
member between the inlet and the outlet and setting the pre-determined distance to be a distance related to a level of
waste water at which fluid communication between the inlet and the outlet passes through a portion of the waste water,
the gulley will activate when there is sufficient waste water in the gulley for suction on the outlet side of the partition
member to draw the waste water into the outlet even in cases when the absolute level of waste water is significantly
below the level of the outlet. On the other hand, when the level of waste water is such that fluid communication between
the inlet and the outlet need not pass through a portion of the waste water, application of suction to the outlet will merely
draw air directly from the inlet to the outlet over the surface of the waste water. In this latter case, application of suction
will do little to empty the gulley.
[0030] In accordance with an embodiment of the present invention, the gulley further comprises an illuminable indicator;
and the illuminable indicator is configured to indicate a detectable condition of the sensor. Such configurations are able
to provide information to a user about the operating condition of, among other factors, the working of the gulley and to
provide, for example, a reassuring indication to show that the gulley is operating appropriately and/or a warning indication
to show that the gulley is not operating or is failing. The illuminable indicator may be configured to illuminate in a range
of indicative conditions dependent on factors in addition to the status of the sensor, for example on the basis of signals
from one or more flow sensors indicating that at least one shower fixture in the wet area is being operated and water is
being provided thereto and/or signals from the pump itself indicating that it is operating or is in a failure state.
[0031] In some embodiments of the present invention, there is provided a kit of parts for use in assembling the shower
or wet-room gulley, the kit of parts comprising a magnetic sensor, a magnetic element, a float, and a confining structure
for surrounding the float within the gulley so that the float is freely movable within the confines of the confining structure.
Such an arrangement allows either existing shower gulleys to be improved in accordance with the present invention or
permits the installer of showers and wet-rooms to select the most appropriate gulley geometry for the installation from
a range of suppliers and to apply the present invention thereto.
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[0032] The kit of parts may provide the confining structure as a cap.
[0033] The kit of parts may further comprise a bottom portion for connection to a gulley to form a chamber for waste
water. Such a kit of parts permits a conventional shower gulley having an opening at the bottom for fitment of various
types of standardised bases to be provided with the working parts of the shower gulley of the present invention.
[0034] The magnetic sensor may be configured to fit within a housing on the bottom portion.
[0035] Furthermore, the confining structure may be configured to fit over the housing; and the float may be configured
to fit within the confining structure.
[0036] The float may be substantially spherical.
[0037] The magnetic element may be arranged within the float for free movement within the confines thereof.
[0038] The magnetic element may be substantially spherical.

Description of the Accompanying Drawings

[0039] Embodiments of the present invention will now be described, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 shows a shower arrangement including an embodiment of the gulley of the present invention;

Figure 2a shows a perspective view of a first embodiment of the gulley of the present invention;

Figure 2b shows an exploded view of the gulley of Figure 2a;

Figure 2c shows a cross-section view of the gulley of Figure 2a;

Figure 3a shows a partial cross-section of the gulley of the first embodiment in a condition with no water present in
the chamber;

Figure 3b shows a partial cross-section of the gulley of the first embodiment in which water is present in the chamber
such that activation of the pump is required;

Figure 3c shows a partial cross-section of the gulley of the first embodiment in which the pump has been activated
and waste water is being withdrawn from the chamber;

Figure 3d shows a partial cross-section of the gulley of the first embodiment in a condition where only residual water
remains in the gulley;

Figure 4a shows a variant on the gulley of Figure 2a in a condition where no water is present;

Figure 4b shows the variant of Figure 4a in a condition where water is present at a level when the pump is activated;

Figure 5 shows a variant on the gulley of the first embodiment having an alternative float configuration;

Figure 6 shows a variant on the gulley of the first embodiment having an alternative configuration of confining structure;

Figure 7 shows a further variant on the gulley of the first embodiment having a further alternative configuration of
confining structure;

Figure 8 shows a further variant on the gulley of the first embodiment having a yet further alternative confining
structure;

Figure 9 shows a even yet further variant of the gulley of the first embodiment having a even yet further alternative
confining structure;

Figure 10a shows a partial cross-section of a variant on the gulley of the first embodiment having an alternative
configuration of illuminable indicator;

Figure 10b shows a further variant of the gulley of the first embodiment having a further alternative illuminable
indicator configuration;
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Figure 10c shows an even further variant of the gulley of the first embodiment exhibiting an even further alternative
illuminable indicator configuration;

Figure 11 shows a circuit diagram used in a variant sensor suitable for use in the first embodiment;

Figure 12, comprising Figures 12a, 12b and 12c, shows a pump controller for use with the sensor circuit depicted
in Figure 11.

Detailed Description

[0040] Figure 1 shows a shower installation having an embodiment of the shower gulley of the present invention
installed.
[0041] A shower tray T is located beneath a shower outlet S, and the shower tray T is provided with a cut-out for the
shower gulley 1 to be placed therein. The shower outlet S is connected to the local water supply via shower hose H and
mixer valve M. An in-line flow sensor F is here optionally provided in line with hose H to detect water flow from the shower
outlet S and to activate a power shower booster pump as described in co-pending application entitled "FLOW SENSOR
FOR CONTROLLING A SHOWER PUMP" (attorney reference P19967), assigned to the present Applicants and filed
on the same date as the present application, the entire contents of which are herewith incorporated by reference.
[0042] A pump P is provided for applying suction to the outlet of the gulley 1, thereby drawing waste water from the
gulley 1 by means of an outlet hose O and passing the waste water downstream to a conduit C for connection to a sewer
or other waste handling system. The irregular line in Figure 1, passing through the cut-out for the gulley 1, displays the
region underneath the shower tray T and behind the wall where the pump P is located. Distribution power supply D is
also shown behind the wall for delivering power to the pump. Of course, the pump P may indeed be some distance
away, and even provided in another room, for example one which backs onto the shower area, for ease of servicing.
[0043] A cable 123 is provided between the gulley 1 and the pump P for the transmission of power from the power
supply D to the gulley 1 and for the transmission of signals between the gulley 1 and the pump P.
[0044] As explained in detail hereinbelow, the gulley G is able to facilitate reliable activation of the pump P by outputting
a control signal to pump P via control cable 123 in dependence upon the level of waste water present in the gulley. More
particularly, in the present embodiment, the gulley contains a magnetic sensor fixed in its base and a magnetic element
located inside a float which moves relative to the magnetic sensor in dependence upon the level of water within the
gulley, so that magnetic field sensed by the magnetic sensor changes in dependence upon the water level. The control
signal for pump P is generated in accordance with the sensed magnetic field. Thus, when water is provided from shower
outlet S, by activating mixer valve M, it is swiftly drawn away by pump P applying suction to gulley G. When mixer valve
M is closed, water supply ceases, and when the waste water has been satisfactorily removed, pump P is deactivated.
[0045] Although Figure 1 shows a shower tray T, it will be appreciated that a shower gulley according to an embodiment
of the present invention may be used in other shower installations such as in wet-rooms, but in such cases the tray is
absent, and the gulley is provided at a lowest point of the wet area floor.
[0046] Figure 2a, 2b and 2c show a first embodiment of the shower gulley 1 of the present invention. Figure 2a is a
perspective view, while Figure 2b is an exploded view showing each component. Figure 2c shows a cross-section of
the gulley.
[0047] Referring to Figure 2a, 2b and 2c, the shower gulley 1 of the first embodiment has a chamber 11 which comprises
a main portion 111, a bottom portion 112 which engages with the main portion 111 by means of a screw thread, and a
top portion 113 which engages with a top aperture of the main portion 111 and is provided with a lip to sandwich a portion
of the shower tray T which surrounds the cut-out for the gulley in between the top portion and the main portion. The top
portion 113 defines an inlet 116 for waste water to enter the gulley, into which is located a removable filter insert 115.
Thus, water accumulating in the tray T will pass through the inlet 116 and into the chamber 11.
[0048] The filter insert 115 provides a first-line filtering of the waste water for hair and foreign objects, and may easily
be removed for cleaning. In contrast, once installed, the top portion 113 and the main portion 111 are generally left in place.
[0049] The main portion 111 also has an outlet 117 through which waste water may be extracted by suction from
pump P. In the present embodiment, an adaptor 18 is provided, comprising a step-down extension piece 181, screw
cap 182 and O-ring 183, which connects to a surrounding portion of outlet 117 to permit further connection to any regular
pump hose, of which hose O of Figure 1 is an example. In the present embodiment, extension portion 181 is provided
with barbs to facilitate secure connection of flexible hose O thereto.
[0050] The construction of gulley that has been described to this point is entirely conventional. Such gulleys are
obtainable as a commodity part, and it is usual practice to provide a bottom portion, similar in general shape to bottom
portion 112, in the shape of a cup which is screwed onto the lower screw thread of main portion 111 to form an enclosed
chamber where waste water may collect and from which it may be extracted.
[0051] In contrast, in the present embodiment, additional components and a particular form of bottom portion 112 are
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provided as described below to sense the level of water in the chamber 11 and to output a control signal to facilitate
activation of the pump P in dependence upon the water level. The additional components and particular bottom portion
112 of the present embodiment may thus be provided, for example by retrofitting, to any suitable commodity gulley in
order to realise an embodiment of the invention.
[0052] Referring again to Figures 2a, 2b and 2c, bottom portion 112 in the present embodiment has a sensor 12
provided therein. In the present embodiment, the sensor 12 comprises a plurality of sensor elements 121 and a circuit
board 122 from which cable 123 leads. In the present embodiment, each of the sensor elements is a Hall sensor; however,
any magnetic sensor may be used in sensor 12, for example a reed switch, normally open or normally closed. The
provision of four identical sensors provides redundancy in the case of sensor failure. In this case, if one sensor gives
an output which differs significantly from the average of the other sensors, its output is disregarded. Thus the operational
life of the sensor can be prolonged. Alternatively or additionally, the effects of a noisy signal output of a single sensor
can be mitigated by averaging of the output of plurality of sensors. Indeed, a plurality of sensor types may be provided
in a single embodiment to cross-check and compensate for different operating regimes of the sensors. In the present
embodiment, each Hall sensor draws power via cable 123, which power is ultimately derived from the pump supply D,
and a control signal is generated and output to pump P via cable 123 in dependence upon the local magnetic field sensed
by sensor elements 121.
[0053] A housing 15 is also provided to enclose the sensor 12 and seal it from waste water in the chamber 11. The
housing 15 comprises an enclosure 151, which in this embodiment forms part of the inside surface of the bottom portion
112, a cover 152 for the enclosure and an O-ring 153. This construction permits a conventional circuit board 122 e.g.
with solder terminals or similar connection means to be used as a substrate for the sensor 12, and the signalling wire
123, which connects to the pump P and provides the output from the sensor 12 to the pump P, to exit the bottom portion
112 through a hole in a lower surface of the enclosure 151 without the need for any particular special sealing in the
sensor 12 or the wire 123. In the present embodiment, cover 152 connects to enclosure 151 by means of a screw thread
so that it can be attached by screwing and removed by unscrewing, although other possibilities, such as press-fit or
snap-fit are permissible.
[0054] Also provided is float 13, comprising upper portion 131, lower portion 132 and magnetic element 133. As best
seen in Figure 2c, magnetic element 133 is retained in a captive configuration inside lower portion 132, in the present
embodiment by epoxy adhesion between the magnetic element 133 and retaining structure 134. Top portion 133 snap-
fits to lower portion 132 to provide an air- and water-tight seal between the interior and exterior of the float 13. Depending
on the properties of the snap-fit, it may be desirable to seal the float with a small amount of waterproof epoxy. Thus
constructed, when sufficient waste water is present in the gulley, the float 13 will float by virtue of the air enclosed therein
while it will remain in a substantially upright orientation by virtue of the weight of the magnetic element 133 in the lower
portion. In use, therefore, the position of the float varies dependent upon the level of waste water in chamber 11.
[0055] Since the magnetic element 133 is provided in float 13, which will in use be located at a position relative to the
sensor element 121 dependent upon the level of waste water in the chamber 11, a magnetic interaction between the
sensor 12 and the magnetic element in the float 13 is dependent upon the distance therebetween, and thus the output
of the sensor 12 is directly dependent upon the level of waste water in the chamber. As explained in more detail below,
the pump is therefore activated on the basis of an output of the sensor 12 so as to provide suction when necessary due
to an excess of waste water in the chamber 11.
[0056] The bottom portion 112 of the gulley is also provided with a confining structure which, in this embodiment, has
the form of a removable cap 14, which has an aperture 141 formed therein to allow waste water to enter. The cap 14 is
arranged to snap-fit over the cover 152 of the enclosure 151, which houses the sensor 12, to enclose the float 13. The
cap 14 surrounds the float 13, while allowing the float 13 to remain freely movable within the confines of the cap.
[0057] The cap 14 functions to constrain the movement of the float 13 to a substantially linear path in a vertical direction
over the sensor 12. The cap 14 also diverts hair, scum and other contaminants away from the float 13 to minimise the
risk of such contaminants fouling the movement of the float 13.
[0058] In Figure 2c in particular, it can be seen that the float 13 is constrained by the relative diameters of the inner
surface of cap 14 and outer surface of float 13 to move in a substantially linear path towards and away from sensor 12,
dependent on the waste water level in the chamber. Due to the barrel-shape of the float 13 and the small gap between
the float outer surface and the cap inner surface, the float 13 moves easily up and down relative to the sensor 12 but
cannot significantly move sideways or overturn. This ensures that the relative positions of sensor 12 and float 13 are
repeatable for a given level of water.
[0059] It will also be seen in Figure 2c that lower portion 132 of float 13 has formed, on its bottom surface, projections
134, in the present embodiment in the form of ridges. These ridges provide a reduced contact surface area between the
bottom surface of float 13 and top surface of cover 152, to reduce the possibility of adhesion between the two due to
accumulation of scum or other contaminants. This ensures that the float remains free to move even if the gulley becomes
contaminated.
[0060] Cable management cover 17 is provided as a snap-fit beneath bottom portion 112 to contain excess cable 123
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and also to provide ease of routing of the cable from the gulley 1 to the pump P.
[0061] The configuration of the gulley of the first embodiment described above allows easy maintenance and repair.
In the event of sensor failure, the filter element 115 may be removed, together with cap 14 and float 13, via inlet 116,
cover 152 removed and sensor 12 then lifted up through the inlet 116, drawing excess cable 123 with it, and repaired
or replaced without need for access to the exterior of the gulley, which is relatively inaccessible beneath the shower
tray. When this repair is complete, the excess cable may be fed back through the hole in the bottom surface of enclosure
151, the sensor relocated in enclosure 151 and the 0-ring 153 and cover 152 replaced to re-seal the sensor from any
waste water in the gulley. The float 13, cap 14 and filter insert 115 may then be replaced and the gulley put back into
operation.
[0062] Operation of the sensor 12 will now be described in detail.
[0063] In its simplest configuration, the sensor is configured to be in a first state when the float is less than a pre-
determined distance from the sensor and in a second state when the float is beyond the pre-determined distance from
the sensor. The first and second states, which may be provided as a high voltage (12 volts) and a low voltage (4 volts),
may then be used to directly drive a relay, having, for example, an activation voltage of 10 volts, which controls power
to the pump. The relay in this case would be functioning as a controller, controlling the pump on the basis of the sensor
output, although more sophisticated variants employing electronic logic are possible.
[0064] The choice of a non-zero voltage for both states is useful to monitor the health of the sensor and detect damaged
wiring or short circuits due to leaks.
[0065] Alternatively, a continuously varying output with distance of float from sensor is possible, and in such a case
the first condition could be, for example, a voltage less than 6 volts and the second condition would be, for example, a
voltage greater than or equal to 6 volts. The controller could then include a voltage comparator on which basis the pump
could be activated. This latter arrangement, while electronically more complex, has the advantage that the pre-determined
distance at which the condition changes can be adjusted during installation by adjustment of the comparator to ensure
that the sensor activates with an appropriate, pumpable, amount of water in the gulley.
[0066] As noted previously, the sensor 12 may comprise, for example, a reed switch, and thus may change between
open-circuit and closed-circuit conditions on the basis of the relative movement of the float 13. Reed switches may be
selected that open and/or close at particular field strengths. It is within the ambit of the skilled reader to match gulley,
sensor and magnet to achieve an appropriate change in the condition of the sensor 12 when the float 13 is at an
appropriate height. As any sensor capable of detecting a change in a magnetic field is in principle usable, and it will be
within the capability of the skilled reader to implement the appropriate control electronics for any given sensor.
[0067] Figures 3a, 3b, 3c and 3d show one possible activation sequence for the gulley in operation. In Figure 3a, there
is no waste water in the gulley, and float 13 is resting on housing cover 152. In Figure 3b, waste water has entered the
gulley, and the level of water has risen such that float 13 has been buoyed by the water and is now rising toward the
top of cap 14. The distance between sensor 12 and float 13 has increased beyond the pre-determined distance. Ac-
cordingly, a control signal is generated, which activates pump P and the situation in Figure 3c results.
[0068] Referring to Figure 3c, it is particularly important to note the relationship between top portion 113 and the water
level in the chamber. Top portion 113 has an extended portion 113a which, when engaged with main portion 111, extends
into the chamber beyond the lower edge 117a of outlet 117. In the present embodiment, the extended portion 113a is
in the form of a pipe. Accordingly, the extended portion 113a acts as a partition member, dividing the chamber into two
sections, an inner section 11A into which water flows through the inlet 116 and an outer section 11B through which water
flows to the outlet 117. The degree to which extended portion 113a stops short of the bottom of the partition member is
a matter for the individual designer, as a larger gap between the bottom end of portion 113a and the bottom surface of
bottom portion 112 will tend to cause a greater volume of waste water to remain in the bottom of the gulley when
deactivated, while a smaller gap will tend to restrict the rate at which waste water can be extracted. In the present
embodiment, this gap is adjusted to be as small as possible while permitting the pump to extract waste water at, or close
to, its rated capacity.
[0069] The presence of the extended portion 113a, by virtue of its extension into the chamber 11, means that even
when the water level is somewhat below the lower edge 117a of the outlet 117, suction on the outlet 117 will lower the
pressure on the space above the water surface in the outer section 11B of the chamber 11 and will cause the water
level in this outer section 11B to rise while the water level in the inner section 11A will lower. Accordingly, more water
may be drawn out of the chamber 11 than if the extended portion 113a were not present.
[0070] The extraction of waste from the chamber 11 will continue until the water level in the inner section 11A drops
to a level at which the float 13 comes within a pre-determined distance of the sensor 12 and the pump P is therefore
deactivated. At this point, the majority of the water has been removed from the gulley, and only a small amount remains
pooled in the bottom, as shown in Figure 3d. In the present embodiment, the water level at which pump activation occurs
is selected such that, when the pump deactivates, some water contacts the lower portion of the partition member to air
seal the outer section 11B from the inner section 11A, reducing potential for sewer odours to traverse the gulley. To
assist the prevention of back-flow from pump P into the chamber 11, a non-return valve (not shown) may be provided
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between the outlet 117 and the pump P.
[0071] This embodiment of the present invention relies on the partition member ensuring that fluid communication
between the inner section 11A and the outer section 11B of the chamber 11 must pass through the water so that suction
on the outlet 117 withdraws water from the majority of the chamber 11. The distance between float 13 and sensor 12 is
therefore related to this distance, since if the water level drops so low that fluid communication between the inlet 116
and the outlet 117 can occur without passing through a portion of the waste water, application of suction to the outlet
117 will merely withdraw air through the inlet 116, between the partition member 113a and the surface of the water, and
to the outlet 117, failing to withdraw water.
[0072] On the other hand, in a variant embodiment, the distance between float 13 and sensor 12 at which the pump
is activated is directly related to the relative positions of the water level and the outlet 117. For example, in the variant
embodiment shown in Figures 4a and 4b, the outlet 217 is located at a relatively lower position on main portion 211 than
outlet 117 was located on main portion 111 of the first embodiment, and the top portion 213 has a shorter extended
portion 213a than corresponding extended portion 113a of the first embodiment. In this variant embodiment, the pump
P is not activated when the water level is below the level of the outlet 217, but is activated when the water level is at
some pre-determined distance above the lowest point of the outlet 217. For example, referring to Figure 4b, a control
signal to activate the pump P is generated when the float 13 has risen with the water level, which is at the half-way point
across the aperture of the outlet 217, and water may be easily extracted by pumping. When the water level falls, the
float 13 drops and the pump P is deactivated. It is well within the scope of those skilled in the art to select the appropriate
distance based on the geometry of the gulley as a whole for pump activation and deactivation.
[0073] Referring again to Figures 2a, 2b and 2c, on the circuit board 122 of the sensor 12, there is also provided an
illuminable indicator 16, in the present embodiment comprising two light emitting diodes (LEDs), 161 and 162. The
illuminable indicator is configured to illuminate on the basis of an operating condition of the pump P. More particularly,
in the present embodiment, wire 123 also carries a pump operating status signal from the pump P to the illuminable
indicator 16 which illuminates the LEDs 161, 162 in a pre-determined condition when the pump is operating. This provides
visual feedback to the user that the pump is operating in order to reassure the user that the shower may be continued
to be operated without risk of flooding.
[0074] To provide a range of illumination states, in the present embodiment LEDs 161 or 162 are provided as a single
green LED and a single red LED, respectively. However, in other embodiments these LEDs may be the same colour or
different colours, and indeed, fewer or more LEDs may be provided in other embodiments. For example, six states may
be indicated even with a single bi-colour LED: flashing green, flashing red, constant green, constant red, alternating
green/red, or off. Of course, any colour LEDs may be selected, and other illuminable devices may also be provided,
including, without limitation, electro-luminescent panels and similar devices. LEDs are used in the present embodiment
for their low current consumption, variety of available colours, and low heat dissipation. Blink rates and blink patterns
are all within the capability of the skilled reader to select for various indication purposes.
[0075] The gulley 1 can indicate a wide variety of status conditions depending on the operating conditions of the entire
system. More particularly, as described in detail below, the illuminable indicator may be illuminated in a predetermined
condition on the basis both of a pump operating status signal and a status of the magnetic sensor, i.e. a float switch
status signal indicating that the waste water level in the gulley is high.
[0076] Firstly, an "operating" condition, indicating that the system is operating normally, is displayed when the pump
status signal indicates that the pump is operating and the magnetic sensor indicates that waste water is present in the
gulley. This situation may be represented by, for example, a constant green illumination of the illuminable indicator.
[0077] A second, different illumination condition is displayed when the pump status signal indicates that the pump P
is inactive, and the magnetic sensor indicates that there is no excess waste water in the gulley. In this situation, a potential
illumination condition might be that no illumination is provided, and the gulley remains unilluminated. This would be an
"off" condition.
[0078] Two further conditions may arise.
[0079] The first further condition is a condition when the magnetic sensor indicates the presence of excess water in
the gulley, and the pump status signal indicates that the pump P is not operating. Such a condition is termed a "pump
fail" condition, and warns that waste water is not being appropriately managed. A risk of flooding might occur, and the
user may therefore be alerted by, for example, a flashing red colour of the LEDs.
[0080] The second further condition is a condition when the pump status signal indicates that the pump P is active
but the magnetic sensor indicates no water in the gulley. Such a condition might result from pump controller failure and
is termed an "overrun" condition.
[0081] In summary, the conditions indicated by the illuminable indicator of the present embodiment are:

PUMP MAGNETIC SENSOR STATE ILLUMINATION CONDITION

ON EXCESS WATER OPERATING GREEN
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[0082] As described previously with reference to Figure 1, an in-line flow sensor F may be provided in line with shower
hose H to detect water flow to the shower outlet S. Flow sensor F may also be arranged to transmit a single to illuminable
indicator 16 indicating whether or not water is flowing to the shower outlet S. The signal is sent from flow sensor F to
illuminable indicator 16 over a wired connection or by means of a wireless transmission, as described in co-pending
application entitled "FLOW SENSOR FOR CONTROLLING A SHOWER PUMP"(attorney reference P19967), assigned
to the present Applicants and filed on the same date as the present application, the entire contents of which are herewith
incorporated by reference.
[0083] By the illuminable indicator 16 monitoring the flow status of water to the shower outlet S, a range of further
indications becomes possible.
[0084] Firstly, the normal "operating" condition occurs when the flow sensor status signal indicates that flow is provided
to the shower outlet S, the pump status signal indicates that the pump is operating, and the magnetic sensor indicates
the presence of excess waste water in the gulley. A normal "off" status is indicated when the pump status signal indicates
that the pump is off, the flow sensor status signal indicates that there is no flow of water to the shower outlet S, and the
magnetic sensor indicates that no excess waste water is present in the gulley. These "operating" and "off" states may
be indicated by a constant green colour of the illuminable indicator and a dark (off) state of the illuminable indicator,
respectively.
[0085] If the flow sensor status signal indicates that flow of water is occurring to the shower outlet S, the magnetic
sensor indicates that there is excess waste water in the gulley, but the pump status signal does not indicate that the
pump P is operating, this is the "pump failure" condition which may be indicated by a flashing red state of the illuminable
indicator.
[0086] However, if the flow sensor status signal indicates that no water flow is occurring to the shower outlet S, and
yet the magnetic sensor indicates that excess waste water is present in the gulley and the pump status indicates that
the pump P is operating, it may be that there is a water leak somewhere in the wet area which is being managed by
extraction of the excess water through the shower gulley. This may be particularly advantageously employed in con-
junction with a wet-room in which conduits are provided to bring any leaking water and pipe work associated with the
wet-room down through designated outlets at floor level of the wet-room so that any leaks may be managed by the
automatic gulley system. In such a situation, the illuminable indicator might flash green, in order to draw the user’s
attention to the fact that a leak is occurring, but that it is being successfully managed.
[0087] In contrast, if the flow sensor status signal indicates that no water flow is occurring to the shower outlet S, the
magnetic sensor indicates that excess waste water is present in the gulley, but the pump status signal indicates that the
pump is not operating, an alternating red/green illumination condition could be provided to draw the user’s attention to
a risk of flooding.
[0088] The range of states available can therefore be summarised as:

Alternative Constructions of the Float

[0089] In the above described embodiments, the float has taken the form of a barrel-shaped capsule. However, other
shapes are possible, and Figure 5 shows one particular alternative variant having a spherical float 33 containing a

(continued)

PUMP MAGNETIC SENSOR STATE ILLUMINATION CONDITION

OFF NO EXCESS WATER OFF DARK

ON NO EXCESS WATER OVERRUN RED

OFF EXCESS WATER PUMP FAIL FLASHING RED

PUMP MAGNETIC SENSOR FLOW SENSOR STATE ILLUMINATION CONDITION

ON EXCESS WATER ON OPERATING GREEN

OFF NO EXCESS WATER OFF OFF DARK

OFF EXCESS WATER ON PUMP FAIL FLASHING RED

ON NO EXCESS WATER OFF OVERRUN RED

ON EXCESS WATER OFF MANAGED LEAK FLASHING GREEN

OFF EXCESS WATER OFF UNMANAGED LEAK ALTERNATING RED/GREEN
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magnetic element 333 which is free to roll, slide or otherwise move about inside the float 33. If the spherical float 33
rotates, the magnetic element 333 will seek the lowest point under gravity. Since float 33 is free to rotate, a projection
354 may be provided to housing cover 352 in place of the ridges 134 provided to the float itself in the first embodiment,
in order to discourage adhesion of the float to the cover. Of course, such a projection can also be used in conjunction
with the barrel-shaped float of the previous embodiment, either singly or as a plurality of projections, and the projections
can be provided either on the float as in the previous embodiment, on the cover as in the present embodiment, or to both.
[0090] One particular advantage of a spherical float is that the float is self-cleaning and does not become fouled by
contaminants such as hair. More particularly, the spherical shape of the float allows the float to rotate arbitrarily during
use, for example due to turbulent eddies in the waste water, which action of rotation dislodges contamination on the
surface of the float.
[0091] It will be appreciated that other shapes of float are possible. For example, the float may be provided as an egg
shape, an oblate or prolate spheroid, an acorn shape, a puck shape or any other shape that the designer might select.

Alternative Constructions of the Confining Structure

[0092] Of course, the above-described confining structure in the form of cap 14 is only one of several possible confining
structures by which the float may be arranged to be freely movable within the confines of a confining structure. Accordingly,
a number of further exemplary embodiments are provided hereinbelow to assist the reader in appreciating the breadth
of the different arrangements that the confining structure may take.
[0093] Consider first Figure 6. The gulley of Figure 6 is similar to that shown in Figure 4. However, top portion 413
has a shortened extended portion 413a while bottom portion 412 is provided with a cylindrical confining structure com-
prising spherical tube 44 in combination with filter insert 115. Within the confines of the cylindrical confining structure is
a spherical float 33 containing, within its inner void, magnetic element 333. A magnetic sensor 12 is provided beneath
the base of the bottom portion 412.
[0094] The cylindrical confining tube 44 is positioned directly above sensor 12. Cylindrical tube 44 is provided with
small apertures throughout its surface to allow waste water to enter the confining structure such that the waste water
level inside the cylindrical confining structure is the same as that in chamber 41. Use of a plurality of apertures advan-
tageously avoids blocking of a single aperture by the float.
[0095] In the embodiment of Figure 6, water entering the gulley causes float 33 to rise, lifting magnetic element 333
away from sensor 12. The float is retained within the confines of the confining structure by filter insert 115 which prevents
the float escaping out of the top of the gulley. When the water level exceeds, for example, lower edge 417a of water
outlet 417, the float 33 will be beyond a predetermined distance from the magnetic sensor 12, such that sensor 12 then
provides a signal to the pump to operate. Accordingly, water is withdrawn from the chamber until such point at which
the water level decreases below lower edge 417a, at which time the float 33 will have fallen to within the predetermined
distance, whereupon the pump, no longer receiving the signal to operate from the sensor, will cease operating.
[0096] Figure 7 shows a further alternative embodiment wherein, rather than being confined by a cylindrical confining
structure, a funnel-shaped confining structure is provided comprising funnel-shaped member 54 in combination with top
portion 513 and filter insert 115 to constrain float 33 relative to sensor 12, with the degree of confinement in the horizontal
plane increasing as the water level decreases. Again, the funnel-shaped member 54 is here provided with small apertures
to allow waste water to enter. As in the embodiment of Figure 6, when the waste water level rises, the float 33 is retained
within the confines of the confining structure by filter insert 115 and top portion 513, which prevents the float 33 escaping
out of the top of the gulley. The closer the magnetic element 333 is to sensor 12, the larger the effect any lateral deviation
between the element 333 and sensor 12 has on the magnetic field detected by sensor 12. Accordingly, the funnel-shaped
confining structure of the embodiment in Figure 7 permits the float more lateral freedom when the gulley is relatively full,
allowing it to be violently displaced sideways to dislodge contaminants in the turbulent flow entering the gulley, while
ensuring that, when accuracy is required as the float descends to the predetermined position at which activation of the
pump is required, the magnetic field experienced by the sensor 12 due to the magnetic element 333 becomes sufficiently
repeatable.
[0097] Figure 8 shows another variant in which the confining structure is provided as an inner surface of the chamber
61, namely an inner surface 64 of bottom portion 612 and an inner surface of main portion 611, in combination with filter
insert 115. The inner surface 64 of bottom portion 612 is provided in an inverted conical form such that float 33, at its
lowest point, rests in a centered fashion above magnetic sensor 12. On one side of the bottom portion is provided outlet
617, partially covering which, is provided guard protrusion 617b. The function of guard protrusion 617b is to deflect float
33 away from outlet 617 as the waste water level descends, so as to avoid blockage of the outlet by the float 33 under
suction from the pump P. Guard protrusion 617b, shown in cross-section in Figure 8, is provided in three dimensions
as a hook or barb which does not have appreciable extent around the circumference of bottom portion 612 or indeed
appreciable width-wise extent when compared with the width of outlet 617. Instead, guard protrusion 617b is provided
having sufficient circumferential extent only to deflect float 33 from the opening of outlet 617a whilst ensuring that the
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float will generally be guided smoothly towards sensor 12 as the waste water level falls.
[0098] In a gulley having such a bottom portion 612 with the inverted conical construction with the sensor at the bottom,
the cap 14 or other separate confining structure is not necessary as, when the water level falls, the float will be centred
over the magnetic sensor by the decreasing diameter of the conical walls acting as the confining member.
[0099] Not shown, but also possible, is an embodiment wherein the confining structure is provided by ribs extending
radially inwards from the walls of the chamber or by confining buffers extending vertically from the bottom portion. Such
constructions can define a variety of confines in which the float can freely move, such as cylindrical, tapered, funnel-
shaped, or many other potential shapes within the freedom of the skilled person to select.
[0100] Indeed, the confining structure need not have any particular special shape, as evidenced by Figure 9. Figure
9 shows a gulley similar to that of Figure 6 save that the confining structure is not provided as a separate structure but
rather as the inner surface 74 of the chamber 71 in combination with filter insert 115. Bottom portion 712 has a flat base,
beneath which is located magnetic sensor 72. In the present embodiment, magnetic sensor 72 has an extended form
comparable in horizontal extent to the bottom surface 712a of bottom portion 712. The ball is therefore free to move
anywhere within the confines of the chamber 71.
[0101] Had the magnetic sensor been provided in the same form as, e.g., sensor 12 of Figure 6, a situation may be
envisaged wherein the level of waste in the chamber 71 is below the level of the edge 717a of the outlet 717 and yet
the float 33 is beyond the predetermined distance from the sensor so that the pump would not be appropriately deactivated.
Such a situation could occur, for example, if the float were at an extreme radial position outwardly from the centre of the
chamber.
[0102] To guard against this situation, sensor 72 is provided in the extended form to provide sensor coverage to the
complete bottom surface 712a of bottom portion 712. To achieve this, sensor 72 has mounted thereon a plurality of
sensor elements 721, which, in the present embodiment, are provided as reed switches. These are not only provided
in the cross-sectional direction, but are provided to cover the surface of the sensor 72 in a regularly spaced fashion, for
example, on a grid layout or in a radially concentric pattern.
[0103] In the present embodiment, sensor elements 721 are wired in parallel. Accordingly, when magnetic element
333 comes within a predetermined perpendicular distance of the sensor 72, the reed switch 721 closest to the magnetic
element 333, namely, that reed switch directly perpendicularly beneath the magnetic element, will close, being subject
to a relatively greater magnetic field than the other reed switches on sensor 721. Since the reed switches are wired in
parallel, closing any one of them is sufficient to generate a short-circuit condition which is employed as the control signal
for activating the pump.
[0104] Similar arrangements can be imagined by those skilled in the art, for example, by using the outputs from a
plurality of Hall sensors together with conventional processing electronics arranged to provide the control signal on the
basis of the sensor element experiencing the strongest magnetic field, namely the Hall sensor closest to the magnetic
element.

Alternative Constructions of the Magnetic Element

[0105] It must also be noted that the exemplary configuration of magnetic element 133 in the embodiments above is
only one out of several options, in that the magnetic element may be provided as a ball (as shown), a pellet, a ring, a
plate, or some other shape. The material of the magnetic element could be a magnetised metal, such as iron, or a
magnetic ceramic or similar. The magnetic element may even be provided as a magnetic composition included in the
constituents of the material from which the float 13 is formed, for example as a magnetic material dispersed in a polymer
from which the float is formed. The important criterion is that a magnetic interaction between the sensor 12 and the
magnetic element in the float 13 is dependent upon the distance therebetween. gulley.

Further Modifications and Variations

[0106] Many further modifications and variations can be made to the embodiments above.
[0107] For example, one further variant is to provide the magnetic sensor in the float and a magnetic element at some
position in the chamber. The effect would be equivalent to the embodiments previously described, in that relative move-
ment of the float and the sensor on the basis of the level of the waste water would control the pump. However, such an
embodiment would provide either a tethered float to provide power to and to receive signals from the sensor inside the
float by means of a cable in the tether, or the float could be provided with a battery and a wireless transmitter for
communicating the state of the sensor to the pump. Wireless power transmission to the floating sensor, e.g. by induction,
could also be provided. While such a variant is not presently preferred, it nevertheless falls within the scope of the present
invention, and may be a viable alternative in some situations in which there is no space to run cable alongside the outlet
hose.
[0108] In the embodiments described above, the sensor 12 is provided in the bottom portion of the gulley. However,
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alternatively or additionally, one or more sensors may also be provided at other locations in the gulley: on the sides or
on the top of the chamber or the cap 14, for example. Many variants in sensor placement are possible within the scope
of the invention.
[0109] In another modification, variance in placing of the illuminable indicator, and the illuminable devices which are
included in it, is possible. For example, in Figure 10a, a single bi-colour LED 161 is positioned on the sensor 12.
Alternatively, in Figure 10b, the LEDs 161, 162 are located directly underneath the rim of the cap 14. If the cap 14 is
made of a sufficiently transparent material, illumination in this manner will cause the cap 14 to act as a light guide,
channelling the light from the LEDs 161, 162 to the top of the gulley. As another alternative, illuminable indicators 161,
162 may be provided to the bottom portion 112 of the gulley as shown in Figure 10c. Such a situation may be preferable
when it is necessary to make cap 14 or housing cover 152 from a light-blocking material.
[0110] In a variant configuration, a controller acts as an intermediary between the magnetic sensor, the flow sensor,
the pump and the illuminable indicator. In one alternative, the controller may be provided together with the magnetic
sensor and the indicator in the gulley; however, variants are possible where such a controller is positioned intermediate
between the gulley and the pump or at some other location, such as at the pump itself. The communications links between
pump, magnetic sensor, indicator, controller and flow sensor may be implemented by wired links, wireless links, or any
combination thereof.
[0111] Of course, an embodiment of the present invention may be provided without any illuminable indicator (as in
the embodiments of Figures 6 and 9), and in such a situation the circuit diagram of Figure 11 and Figure 12, divided into
Figures 12a, 12b, and 12c for clarity, may be provided as the sensor circuit and pump controller circuit, respectively.
[0112] All elements of the described embodiments may preferably be constructed from ABS plastic, except for the O-
rings 183 and 153 which may preferably be constructed from butyl rubber, magnetic element 121 which is formed
preferably from magnetised ferrite, and sensor 12 and illuminable indicator 16 which are preferably provided as con-
ventional electronic constructions on a conventional printed circuit board connected to the pump by conventional multicore
low-voltage cable 123.
[0113] A further modification would be to control the speed of the pump P, rather that simply the on/off state of the
pump, on the basis of the sensor output.
[0114] In a further modification, the detection electronics for measuring the output of the sensor element may be
provided at the pump, rather than at the gulley, or in an intermediary controller.
[0115] The embodiments shown represent the putting into effect of the invention in only a few out of the many known
conventional gulley arrangements available to the skilled engineer. It should accordingly be noted that the present
invention may be provided as a kit of parts to adapt a conventional gulley to be an embodiment of the invention. With
regard to this point, it will be seen from contemplation of Figure 2b that the main portion 111 of the chamber and all
elements on Figure 2b lying above it are entirely conventional and may be provided by a range of existing manufacturers,
and in a variety of variant configurations and geometries. Accordingly, a kit of parts may be provided comprising one or
more of a bottom portion , a sensor , a confining structure and a float to adapt an existing gulley. Of course, the kit may
also comprise the cover of the housing in order to implement various embodiments of the present invention. The kit of
parts may be specifically configured to convert a particular variety of commodity gulley to be an embodiment of the
invention, or the kit may be provided with a range of elements to convert one or more of a commensurate range of
commodity gulleys to be an embodiment of the invention. Alternatively, the bottom portion may be formed integrally with
the main portion as a dedicated unitary gulley.
[0116] Of course, a wide variety of variants will be within the ambit of the skilled engineer when implementing the
teaching of the presently-discussed invention. These will include variants on the geometry of the gulley, the shape of
the float, the shape of the magnetic element, the shape of the confining structure, the construction of the sensor and
the exact conditions under which the pump is to operate.
[0117] It will naturally be understood that the above-described embodiments are purely exemplary, and that a wide
range of modification and equivalent constructions may be employed whilst remaining within the scope of the present
invention.

Claims

1. A gulley for a shower tray or wet-room, comprising:

a chamber having an inlet for waste water and an outlet for connection to a pump;
a magnetic element;
a magnetic sensor;
a float; and
a confining structure
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wherein:

one of the magnetic sensor and the magnetic element is arranged in the float;
the confining structure surrounds the float, with the float being freely movable within the confines of the
confining structure; and
the float is arranged for movement within the confines of the confining structure so that the relative position
of the magnetic sensor and the magnetic element changes in dependence upon the level of waste water
within the chamber.

2. The gulley of Claim 1, wherein:

the magnetic sensor is provided at a fixed position on a bottom surface of the chamber;
the magnetic element is arranged in the float; and
the float is arranged for movement so that it rises away from the magnetic sensor as the level of waste water
within the chamber rises.

3. The gulley of any preceding claim, wherein the confining structure is a structure arranged in the chamber to constrain
the float to move in a substantially linear path, the confining structure being provided with at least one inlet for waste
water.

4. The gulley of any preceding claim, wherein:

the chamber is provided with a housing on an inside wall thereof;
the magnetic sensor is provided in the housing on the inside wall; and
the housing has a removable cover to permit access to the magnetic sensor through the inlet and the chamber
and configured to re-sealably segregate the interior of the housing from waste water in the chamber.

5. The gulley of claim 4 when dependent upon claim 3, wherein the confining structure is configured to be releasably
attachable to the housing.

6. The gulley of any preceding claim, wherein the confining structure comprises a cap which encloses the float.

7. The gulley of any of claims 1 to 5, wherein the confining structure defines a tapered confine arranged to guide the
float to a predetermined position as the water level in the gulley drops or defines a tapered confine arranged to
guide the float to a predetermined position as the water level in the gulley rises.

8. The gulley of any preceding claim, wherein the float is substantially spherical.

9. The gulley of any preceding claim, wherein the magnetic element is arranged within the float for free movement
within the confines thereof.

10. The gulley of any preceding claim, wherein the magnetic element is substantially spherical.

11. The gulley of any preceding claim, wherein, in use, the float rests on a rest surface when no waste water is present
in the chamber, and at least one of the rest surface and the surface of the float opposed to the rest surface is provided
with at least one projection.

12. A kit of parts for use in assembling the shower or wet-room gulley of any one of the preceding claims, the kit of parts
comprising a magnetic sensor, a magnetic element, a float, and a confining structure for surrounding the float within
the gulley so that the float is freely movable within the confines of the confining structure.

13. The kit of parts according to Claim 12, wherein the float is substantially spherical.

14. The kit of parts according to Claim 12 or Claim 13, wherein the magnetic element is arranged within the float for
free movement within the confines thereof.

15. The kit of parts according to any of Claims 12 to 14, wherein the magnetic element is substantially spherical.
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