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A COVER FOR WATER FLOW INLET

FIELD OF THE INVENTION

The present invention relates to an improved rain water collection system.

BACKGROUND TO THE INVENTION

Water flow inlets are predominantly designed to channel rainwater from roofs and
buildings to various water drainage systems to avoid accumulation of high volumes of water
which can cause flooding and water damage to building and roofing materials.

Various types of inlet systems are well known in the art. FIG. 1 depicts one of the
simplest forms of rain water drainage system known in the art. The gutter comprises a narrow
open trough (101), which collects rainwater from the roof of a building. The gutter is configured
to have a water inlet at a first end (102) at which there is attached a downpipe (103) down which
water is diverted away from the building, typically into a drain (not shown).

In a conventional gutter system as shown in FIG. 1, the rate of water flow is dictated by
the amount of rainwater that falls on the roof via rainfall, and by gravity pulling water down the
drainpipe. In many gutter systems, the trough is inclined so that water flows by force of gravity,
by locating a first end of the trough at a lower position to a second end, thus so that water flow is
directed towards drain pipe (103).

Such rainwater systems have been adapted as to incorporate multiple drainage outlets
which further enhance the volume of water that can be collected by a drainage system in a given
time. However, there is an inherent limit in the number of drainage outlets that can be inserted
into a given length of gutter channel. This also leads to the need for multiple downpipes which is
a disadvantageous as it can lead to obstruction issues for other structural building works and
access points.

Another major problem is that the flow rates can only be increased to a certain level due
to the constraints of gravitational pull. This is especially a problem during heavy rainfall. If the
flow rate in the rainwater system is not the same or greater than the flow rate of water entering
the gutter system, then the gutter system will overflow.

The problems mentioned above have led to the development of known siphonic drainage
systems. Siphonic drainage systems typically used in buildings having roofs with a large surface

area, for example airports, warehouses, stadiums and the like.
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Referring to FIG. 2 herein, there is shown one example of a known siphonic drainage
system comprising a plurality of siphonic inlets and a connecting collection pipe. Siphonic
systems work by having substantially closed pipe systems where by the level of water entering
the system is manipulated by the size of the water system (110, 114, 112) and/or the use of baffle
plates at water inlets (111) to restrict the air entering the drainage system. When a system
becomes full of water and therefore void of air, the action of water dropping down the downpipe
(112) will cause a negative pressure to form at a top end of the downpipe (113). This negative
pressure can be utilised to ‘suck’ water along the water pipe (114) installed horizontally
connecting the water outlets at a higher level.

By using siphonic drainage processes, the rate of water flow is significantly increased
relative to simple gravity dependent systems, and the need for multiple downpipes is reduced,
because each downpipe carries water at a higher flow rate. v

The pipe work in siphonic systems, is positioned inside the building adjacent or under the
roof. For large buildings, one face of the building cah span over 300 metres long. Drainage
system are required to run the whole length of such building faces.

US 7,891,907 B2 discloses a simple drainage device having an inlet having at least three
substantially straight sides with rounded corners linking the at least three substantially straight
sides. The sides and corners taper to form a circular outlet. The rounded corners are upper edges
of channels of the device, and the channels are depressions in the sides. The drainage device is
simple and alleviate formation of vortices without need of an anti-vortex plate.

US 2003/0141231 A1 discloses a baffle insert for conversion of gravity drains into
siphonic drains. The baffle insert is placed into a sump bowl of a gravity drain and is designed to
change hydraulic condition in the drain to a siphonic condition. The baffle plate comprises a
baffle plate and a plurality of fin extensions coupled to a bottom of the baffle plate. The baffle is
designed to eliminate the ingress of air and attempt to realize a full-bore flow within the
downpipe of the drainage system.

GB 2 269 402 A discloses a drain outlet comprises a bowl for collection of water. The
blow has a grill and a set of vanes for preventing formation of vortices of the water in the bowl.
A baffle provided at above the outlet of the bowl prevents the ingress of air in with the water
flow.

The above drainage systems suffer from a number of disadvantages.

However, though vortex is virtually eliminated by the plurality of fin extensions, air
bubbles still can be accumulated under the baffle plate. The air bubbles then will enter into the

flow and cause a reduction of the flowrate.
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SUMMARY OF THE INVENTION

Embodiments of the present invention aim to provide an improved inlet rainwater system
which can have an inlets substantially without fins to avoid potential blockage from debris
materials. The proposed system may be utilised to incorporate a siphonic process so as to
achieve an overall increased flow rate relative to a simple gravity based rainwater
system. Furthermore, the unit is to be manufactured from metal, material with anti-UV coating
or the like to avoid UV degradation.

According to a first aspect there is provided a cover for a rainwater inlet comprising:

a plate member; and |

a grill coupled around a perimeter of said plate member;

said grill having a plurality of spaced apart members, with apertures between said spaced
apart members;

said grill being formed into a ridge around the perimeter of said plate member, such that
in side elevation view, a peak of said ridge lies above an upper surface of said plate member;

said plate member has a profiled lower surface for guiding flow to the rainwater inlet.

Preferable said profiled lower surface of said plate member is provided with a plurality of
channels therein and each channel is radially spaced apart to each other and extends from the
perimeter of the plate member to the center of the plate member.

Preferable said profiled lower surface of said plate member may be provided with a
plurality of ridges thereon and each ridge is radially spaced apart to each other and extends from
the perimeter of the plate member to the center of the plate member.

Preferably the cover may further comprises a plurality of mounting means protruding
from the profiled lower surface of the plate member for mounting the cover over the rainwater
inlet and defines a predetermined gap between the profiled lower surface and the outer rim of the
rainwater inlet.

Preferably each of the plurality of channels of the profiled lower surface may has a
triangular shape in cross section.

Preferably said grill comprises a plurality of inwardly facing apertures positioned
between said plate member and said peak of said ridge.

Preferably said grill comprises a plurality of outwardly facing apertures positioned

around a perimeter of said grill.
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Preferably a plurality of said spaced apart members is arranged such that each one of the
member extends in a first direction transverse to a main plane of said plate; and

a second plurality of spaced apart members, extends in a second direction transverse to
said main plane of said plate,

said first and second transverse directions being transverse to each other and transverse to
said main plane.

Preferably said plate member and said grill form a substantially cratered shape, wherein
said grill forms a ridge around said plate member.

Preferably said central plate is substantially circular.

Preferably said central plate may be of substantially octagonal shape.

Preferably said plate member comprises a substantially inverted cone shaped underside.

Preferably said plate member comprises at least one hole therein for draining rainwater.

Preferably the cover may further comprise a plurality of outwardly extending
substantially inverted "v" shaped arms, having a plurality of said apertures there between.

Preferably an outer perimeter of said plate member is positioned at a height above a
height of an outer perimeter of said grill.

Preferably a diameter of said grill is larger than that of said plate member.

Other aspects are as recited in the claims herein.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the invention and to show how the same may be carried into effect,
there will now be described by way of example only, specific embodiments, methods and
processes according to the present invention with reference to the accompanying drawings in
which:

FIG. 1 is a diagram of a simple gravity based gutter system as known in the art;

FIG. 2 shows schematically a siphonic gutter system which is known in the art;

FIG. 3 shows schematically in plan view, a cover for rainwater inlet having a leaf guard/ debris
guard vortex reducing means according to the present invention;

FIG. 4 shows in cross section view from one side the cover of figure 3;

DETAILED DESCRIPTION

There will now be described by way of example a specific mode contemplated by the

inventors. In the following description numerous specific details are set forth in order to provide
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a thorough understanding. It will be apparent however, to one skilled in the art, that the present
invention may be practiced without limitation to these specific details. In other instances, well
known methods and structures have not been described in detail so as not to unnecessarily
obscure the description.

The inlet comprises a substantially circular central plate 300, surrounded, at a perimeter
thereof by a plurality of radially extending arms 301, substantially equidistantly spaced apart
around the perimeter of the plate 300; a first substantially circular ridge portion 302 connecting
the plurality of arms 301; and a second substantially circular connecting ring member 303 which
connects the outer ends of the outwardly extending arms. The central plate 300 comprises one or
a plurality of apertures 304 which enable the inlet cover to be fixed, for example by bolts, to
either a tubular inlet pipe, a siphonic bowl, or a conventional gravity down pipe.

The plurality of inner arm portions 305 define a plurality of inner apertures 307 which face
inwardly towards the center of the plate member 300, arranged around the plate member in a
circle. Each inner aperture is defined by a perimeter of the plate, a pair of adjacent arms, and the
upper ring member 302.

The plurality of outer arm portion 306 define a second set of apertures, which face
outwardly from the center of the water inlet, each aperture defined an adjacent pair of outer arm
portion 306, at an upper end by the inner circular connecting member 302, and at a lower end by
the outer circular connecting member 303.

The water inlet cover comprises two main functional parts. Firstly, the central plate
member acts to exclude air from entering the downpipe or bowl (depending on which type of
rainwater system the inlet cover is fitted to) during high flow conditions. Excluding air from
immediately above the center of the pipe or bowl promotes a greater water flow and can
encourage the onset of siphonic behavior.

Secondly, the radially extending arms act as an outer grill which prevents debris over a
particular size from entering the inlet, since the debris (primarily leaves, but also including items
of litter roofing materials such as bolts, or roof panel fragments etc.) from entering the drainage
system. The arms create a ridged grill consisting of grill members (the arms) with a plurality of
apertures there between. The ridged shape of the arms tends to keep the debris on the outer
perimeter of the inlet cover under lower and moderate levels of water flow, as the debris cannot
pass over the top of the ridge into the center of the cover.

Referring to FIG. 4 herein, there is illustrated schematically in cut away view from one
side, the inlet cover of FIG. 3, along the line Y-Y'. Each arm 301 comprises an inner inclined

section 305 extending between a perimeter of the central plate member and the inner connecting
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ring 302, and a second inclined portion 306 extending between the inner connecting ring 302 and
the outer connecting ring 303. The inner inclined arm portion 305 is arranged so as to be
relatively shorter compared to the outer inclined portion 306, an upper end of the inner inclined
arm portion meeting an upper end of the outer inclined arm portion 306 at the position of the
inner ring member 302. As viewed in cut away profile, the arm portion is of a substantially
inverted “V” shape having a relatively longer outer arm portion, so that the arm resembles a
spider leg arrangement.

In a modified embodiment, the outer ring member 303 may be omitted, so that the lower
ends of each outer arm portion 306 are unconnected to each other. The substantially circular
plate member 300, viewed in cross section from one side comprises a substantially inverted cone
shaped underside.

The profiled lower surface of the plate member 300 is designed to assist in changing the
direction of water flow from horizontal as it enters the inlet from side of the cover to direct the
water down the water inlet or downpipe to minimize the formation of vortices as the water is
directed to the down pipe below. Thereby, the plurality of ridges or channels on the underside of
the plate member 300 will improve efficiency of the rainwater drainage by depriving of air
bubbles from the flow.

The profiled lower surface of the plate member 300 are arranged such that the cross
section area of the channel decrease in a direction towards the water inlet of downpipes.
Preferably each of the plurality of channels of the profiled lower surface has a triangular shape in
cross section.

Referring to Fig. 4, showing the peaked inverted “V” shape of the arm, and the
connecting ridge portion 302. Debris collects preferentially on the outside of the arm, at the
longer length of the arm in preference to inside the ring 302 due to the overall crater like shape
of the cover, and the ridged grill formed by the arms.

Water collected above the central plate member 300 can be drained from the plate member
300 through at least one hole 312 formed therein and flows into an underlying drain pipe or
collecting bowl. The outer portions of the radially extending arms define there between a
plurality of outwardly facing apertures, through which water can drain from a position outside of
the inlet cover, for example water collecting on a flat surface of a gutter channel, and which can
drain through the outer apertures in to the underlying rain water collection pipe, enclosed
channel or siphonic bowl.

Each arm has an inner upright portion and an outer upright portion, connected at an upper
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ridge 302, so that the plate member 300 and grill form a substantially cratered shape, wherein

said grill forms a ridge 302 around the central plate member 300.

The cover is provided with a plurality of mounting means 310 which protrude from the
profiled lower surface of the plate member 300 for mounting the cover over the rainwater inlet
by means of bolts, screws or fastening device. The mounting means 310 is also intended to
define a predetermined gap between the profiled lower surface and the outer rim of the rainwater
inlet in order to change hydraulic condition in the drain to a siphonic condition.

In use, under moderate water flows, water encountering the inlet will flow between the
outer apertures 309 and down in to the rain water collection pipe or collection bowl underneath.
Any debris such as leaves, twigs or litter will be prevented from flowing in to the drain by the
outwardiy extending arms 306. However, the leaves, litter and debris may still lie across the
apertures 306, which means that further debris and standing water may build up behind the
leaves and debris. Water flowing over the leaves and debris may flow over the top of the ridge
302 and the ring connecting member, and in to the center of the “crater” surrounded by the ridge
302. Water entering the center of the inlet will flow outwardly towards the inner apertures 307
and the hole 312, and down in to the rain water pipe or collection bowl. Clearly, if there is
enough debris, litter or leaves such that the inlet is completely blocked with debris, then having
both an outwardly facing and an inwardly facing sets of apertures will not prevent blockages and
the inlet cover becoming blocked altogether. However under less extreme volumes of debris,
debris will be preferentially retained outside the center of the crater, leaving the inner apertures
unobstructed and capable of draining water.

Where the inlet cover is fitted directly to a gutter floor, an aperture in the gutter floor, an
upper surface of the plate is positioned at a height above a height of an outer perimeter of said
cover, such that when the cover is fitted to a gutter floor, the plate lies substantially parallel to,
and above a level of said gutter floor.

It will be appreciated by the skilled person that the embodiments of FIGS. 3 to 4 may be
formed in a variety of ways, such as by plastics mouldings, or as a metal casting. In other
embodiments, the surrounding grill barrier may be formed from wire mesh shaped into a ridged
ring.

A further advantage of the specific embodiments disclosed herein is that using a same
trough width and cover width, the widths and the cross sectional areas of the internal channels
can be varied over a range to optimize the onset of siphonic behavior gutter to different roof
areas and designed for rainfall rates using a single set of trough and cover dimensions, by

inserting different widths of tapered insert member. The system can be designed to meet various
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different levels of rain fall and roof area, using the same trough and cover members, with the
design changes occurring only on the foam inserts, the diameters and/or cross sectional areas of
the inlets and outlets. This has the advantage of standardizing components for the trough and
covers and thereby reducing overall system costs by avoiding the need to manufacture different
trough and cover sizes. Optimization of the water flow rates, sizes of inlet and outlet apertures,
and the shape and cross sectional area of the internal channels at each position along the channel
can be determined by computer implemented calculations, to give an optimum designed system
for each building, roof area and climate. Both the height and the width of the gap are design
parameters which can be easily varied, by use of different height vertical spacers and different
width or shaped insert members, using a single trough shape.

Specific embodiments disclosed herein may have an édvantage of permitting, siphonic
behavior of one or more inclined or substantially horizontal water channels, where each channel
drains to a same end of a gutter system. Further, two such gutter systems can be placed end to
end, with their outlet ends placed opposite to each other, and their respective inlet ends placed
adjacent to each other so as to enable drainage of a length of roof of the order of 400 metres or
more using siphonic guttering, without the need for any down pipes to be present in the middle
of the span between the two outlet ends of the end to end gutter lengths. This may avoid the need
to fit drains in the center of a building's concrete floor slab, or at least reduce the amount of such
drains needed.

Further, since the internal shape of the channels promotes siphonic behavior in the
channels themselves, there is no need for an additional horizontal or shallow inclined parallel
pipe inside the building, as in the prior art case shown in FIG. 2 herein. This avoids additional
piping internal to the building, and avoids the additional jointing with its associated inspection
and maintenance and risk of leakage inside the building.

Further, conventional siphonic systems comprising lengths of pipe and siphonic inlets as
shown in FIG. 2 herein, have step changes in pipe size at every inlet, and are restricted by the
available pipe diameters to a limited range of cross sectional areas of water channel in the pipe.
In contrast, in the specific embodiments herein, the channel cross sectional area is continuously
variable as a design parameter, allowing greater optimization of cross sectional area at any
distance along the water channel and enabling greater optimization of the water flow. Whereas
conventional pipe based siphonic systems are designed to be optimized around a single rainfall
rate, and the pipe sizes are fixed once installed, this means that the conventional systems may not
perform optimally at other ranges of rainfall, for example 60% of “design for” rainfall rate. In

contrast, the embodiments presented herein have a continuously tapered channel cross section
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and can therefore be designed for optimized performance over a range of rainfall rates, rather
than just one target rainfall rate, because they are not restricted by predetermined pipe sizes. The
embodiments described herein may be designed to operate siphonically over a greater range of
rainfall rates than a known pipe based siphonic drainage system, and can be designed to become
siphonic at a large range of fill levels of the primary channels, compared to known pipe based
siphonic systems. In turn, this means that the risk of overflow of the open channel which collects
the rainwater prior to entering the inlets is reduced compared to known systems, because the
open upper channel is drained more quickly. This has the advantage of reducing the risk of flood
or water damage inside the building due to gutter overflow compared to known systems, the
occurrence of which is often incorrectly attributed to leaking joints, resulting in unnecessary

system maintenance in prior art pipe systems.
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CLAIMS

1. A cover for a rainwater inlet comprising:

a plate member; and

a grill coupled around a perimeter of said plate member;

said grill having a plurality of spaced apart members, with apertures between said spaced
apart members;

said grill being formed into a ridge around the perimeter of said plate member, such that in
side elevation view, a peak of said ridge lies above an upper surface of said plate member;

wherein said plate member has a substantially inverted cone shaped underside and has a
profiled lower surface which, when installed on a roof floor, forms channels between the profiled
lower surface and the roof floor for guiding flow to the rainwater inlet, and wherein the profiled lower
surface is configured such that the cross-sectional area of the channels decreases in a direction

towards the rainwater inlet.

2. The cover according to claim 1, wherein said profiled lower surface of said plate member
being provided with a plurality of channels therein, each of which is circumferentially spaced apart to

each other and extends from the perimeter of the plate member to the centre of the plate member.

3. The cover according to claim 1, wherein said profiled lower surface of said plate member
being provided with a plurality of ridges thereon, each of which is circumferentially spaced apart to

each other and extends from the perimeter of the plate member to the centre of the plate member.

4. The cover according to any one of claims 1 - 3, further comprising a plurality of mounting
means protruding from the profiled lower surface of the plate member for mounting the cover over the
rainwater inlet and defining a predetermined gap between the profiled lower surface and the outer rim

of the rainwater inlet.

5. The cover according to claim 2, wherein each of the plurality of channels of the profiled

lower surface has a triangular shape in cross section.

6. The cover according to any one of claims 1-5, wherein said grill comprises a plurality of

inwardly facing apertures positioned between said plate member and said peak of said ridge.

7. The cover according to any one of claims 1- 6, wherein said grill comprises a plurality of

outwardly facing apertures positioned around a perimeter of said grill.
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8. The cover according to any one of claims 1- 7, wherein the plurality of said spaced apart
members of said grill comprises a first plurality of spaced apart members, each of which extends in a
first direction transverse to a main plane of said plate member; and

a second plurality of spaced apart members, extend in a second direction transverse to said
main plane of said plate members,

wherein said first and second transverse directions being transverse to each other and

transverse to said main plane.

9. The cover according to any one of claims 1- 8, wherein said plate member and said grill

form a substantially cratered shape, wherein said grill forms a ridge around said plate member.

10. The cover according to any one of claims 1- 7, wherein said plate member is substantially

circular.

11. The cover according to any one of claims 1- 7, wherein said plate member is substantially

octagon.

12. The cover according to any one of claims 1- 11, wherein said plate member comprises at

least one hole therein for draining rainwater.

13. The cover according to any one of claims 1- 12, further comprising a plurality of
outwardly extending substantially inverted "v" shaped arms, having a plurality of said apertures there

between.

14. The cover according to any one of claims 1- 11, wherein an outer perimeter of said plate

member is positioned at a height above a height of an outer perimeter of said grill.

15. The cover according to any one of claims 1- 12, wherein a diameter of said grill is larger

than that of said plate member.



