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Abstract Title: Rainwater storage system

A rainwater storage system suitable for mounting
against a wall comprises (i) an inlet for receiving
rainwater from a roof gutter, (i) a plurality of
storage tubes (7) and (iii) an outlet. Preferably, the
top of the storage tubes (7) interconnects with an
upper horizontal tube (8) above and one end (9) of
the upper horizontal tube (8) is interconnected
with an inlet tube (6). Suitably, the bottom of the
storage tubes (7) interconnects with a lower
substantially horizontal tube which has a slight
gradient towards the inlet tube (6) and has an
outlet which is connectable to a water
consumption device via a conduit (17). Rainwater
from the gutter is collected and stored in the tubes  Z¢
and the water consumption device draws stored
water from the rainwater storage system via the
outlet.
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RAINWATER STORAGE SYSTEM

The present invention relates to a rainwater storage system and
particularly to a rainwater storage system for use with a building.

As new housing is built and occupied there is a greater need for potable
or drinking water.

Reservairs are built to collect drinking water and these reservoirs require
large tracts of land and may require valleys to be dammed and flooded. To
make the best use of the reservolirs they should be sited in areas where It is
expected to have the greatest rainfall but there is a problem in that it is not
absolutely certain where the rain will fall. Large pipelines and pumping stations
are required to pump the collected water to end users who may be located a
considerable distance from the reservoir. The pipelines and pumping stations
require maintenance and there is the problem of combating leakage from the
pipelines.

Another problem is that much potable water is not economically used by
the end user as every time a toilet is flushed it uses potable water which then
enters the sewers. There is no need for toilet flushing water to be potable.

It is an object of the present invention to alleviate the above-mentioned
problems.

According to the present invention there is provided a rainwater storage
system for mounting against a wall, comprising:

an inlet for receiving rainwater from a roof gutter;

an outlet from the system; and

a plurality of substantially parallel tubes for storing water received from
the inlet, the tubes interconnected so as to permit fluid communication between
each said tube and the inlet, and between each said tube and the outlet,
wherein the outlet is connectable to at least one water consumption device
which is arranged to draw stored water from the rainwater storage system via
the outlet.
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By connecting the rainwater storage system to a roof gutter of a building,
rainwater running off the roof can thus be collected and can be used by a water
consumption device as opposed to being channelled away by rainwater gutters
and drains and either not being used or having to be conveyed over a long
distance to a reservoir. This provides a “grey” or unpotatable water system. As
there are buildings built in places where there are no reservoirs the buildings
with the rainwater storage system can collect falling rain in those places. Thus,
buildings that have collected sufficient water will use less potable water from
existing potable water supplles. The system Is likely to be most effective In
winter when the optimum amount of water is generally available.

The system is an open flow system and can act as an external header
tank. The system requires no power source since it relies solely on pressure
from a head of water to provide water for one or more water consumption
devices.

By mounting the rainwater storage system on a wall of a building, space
is not required to be made available for storing rainwater within the building.
Such space might not be available for a flat roof building.

By the system having a plurality of tubes for storing rainwater, the load is
spread. [f a single tank is provided, having a volume equivalent to that of the
plurality of tubes, then the load provided by the tank may cause support
problems.

The tubes are preferably arranged so as to be substantially vertical when
the system is mounted for use.

One of the tubes may be aligned with the inlet.

The rainwater storage system may include a sump comprising a portion
of one tube extending beyond the remaining tubes. The sump may comprise a
portion of the tube aligned with the inlet.

The rainwater storage system may include a ground engagable portion to
provide support for the system. At least one said tube may have a ground
engagable portion which extends beyond the remaining tubes to provide a
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support for the system. The at least one said tube having the ground engagable
portion may comprise the tube aligned with the inlet. The system may include
said ground engagable portion provided substantially at each opposite end of
the system.

The tubes preferably have substantially the same cross-section although
the tubes may be of any suitable size or shape.

The top of all of the substantially parallel tubes may be interconnected by
a further tube so as to permit fluid communication of the substantially parallel
tubes with each other and with the Inlet. The bottom of all of the substantially
parallel tubes may be Interconnected by a further tube so as to permit fluld
communication of the substantially parallel tubes with each other and with the
outlet.

The interconnected tubes may comprise proprietary drainage
components which may be uPVC components. By using proprietary components
the rainwater storage system can be easily fabricated and would be
inexpensive.

The rainwater storage system may include means for connecting the inlet
to the roof gutter.

The rainwater storage system may include mounting means for mounting
the system against the wall.

A plurality of rainwater storage systems may be interconnected so as to
permit fluid communication between each other. Where a building comprises a
plurality of flats, there may one rainwater storage system per flat.

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

Figure 1 is an elevational view of a rainwater storage system according to
one embodiment of the invention connected to a roof gutter;

Figure 2 is a longitudinal sectional view of the rainwater storage system
of Figure 1;

Figure 3 is a cross-sectional view taken along lines 3-3 of Figure 1;



10

15

20

25

30

4

Figures 4 and 5 are longitudinal sectional views of modified rainwater
storage systems; and

Figure 6 is a longitudinal sectional view of two rainwater storage systems
connected to each other.

Referring to Figures 1 to 3 of the accompanying drawings, a rainwater
storage system 1 is mounted against a wall 2 of a building. The system 1 has
an inlet 3 for receiving rainwater from a roof gutter 4 of the building via a
connector 5§ for connecting the inlet 3 to the gutter 4. The connector 5 is
preferably located at the lowest point in the gutter 4.

The inlet 3 forms the top end of a verthal Inlet cylindrical pipe or tube 6.
The inlet tube 6 is parallel to a plurality of storage cylindrical pipes or tubes 7
which are of a shorter length than the inlet tube 6. The top of each storage tube
7 interconnects with an upper horizontal tube 8 situated above the storage
tubes 7 and one end 9 of the upper horizontal tube 8 is interconnected with the
inlet tube 6. The bottom of each storage tube 7 interconnects with a lower
substantially horizontal tube 10 situated below the storage tubes 7. The lower
substantially horizontal tube 10 has a slight downward gradient towards the inlet
tube 6 for drainage purposes and is interconnected with the inlet tube 6.

The inlet tube 6 and storage tubes 7 are spaced apart and are held by
tube brackets 11 fixed to boards 12 which are substantially perpendicular to the
tubes 6,7. Each board 12 has fixing points or locations 13 for receiving fixings
14 which fix the rainwater storage system 1 to the wall 2.

The lower substantially horizontal tube 10 has an outlet 15 or take-off
point located on its lowermost part. The outlet 15 is connected by a conduit 17
to a water consumption device 18 such as a toilet which has an associated
valve 16.

The inlet tube 6 extends beneath the lower substantially horizontal tube
10 and the lowermost portion of the inlet tube 6 forms a sump 19. The sump 19
has a drain cock 20 or valve to enable water and/or debris to be removed from
the inlet tube 6. The drain cock 20 is at or near ground level for ease of access.
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The storage tubes 7 of the rainwater storage system 1 have the same
cross-section and the inlet tube 6 and the upper and lower tubes 8,10 may also
have the same cross-section as the storage tubes 7. All these tubes and their
interconnections consist of proprietary drainage components. The brackets 11
are proprietary drainpipe/soil pipe fixing brackets.

In a preferred embodiment there are several storage tubes 7.

In use, rainwater is collected from the roof of the building by its gutter 4
and enters the inlet tube 6 of the rainwater storage system 1 via the connector
5. Water fllls the portion of the Inlet tube 6 below the lower substantially
horizontal tube 10 before filling the conduit 17 to the water consumption device
18. Water continues to fill the inlet tube 6 and the storage tubes 7 via the lower
substantially horizontal tube 10. When the storage tubes 7 are filled the upper
horizontal tube 8 is then filled and the portion of the inlet tube 6 abave the upper
horizontal tube 8 is filled. Excess water from the roof gutter 4 unable to enter
the rainwater storage system 1 is drained off via a conventional drainpipe 26.

When the water consumption device 18 requires water its associated
vaive 16 is opened to enable water stored in the system 1 to flow to the device
18 via the conduit 17.

In a modified rainwater storage system 31 illustrated in Figure 4, the inlet
tube 32 extends beneath the lower substantially horizontal tube 33 to engage
the ground 34 below the system 31 and provides a support for the rainwater
storage system 31. Such support may be provided in addition to the fixings 14
as described above. The lowermost portion 35 of this tube 32 can also form a
sump and the lowermost portion 35 also has a drain valve 36.

In another modified rainwater storage system 41 illustrated in Figure 5, a
support tube 42 is located beneath the lower substantially horizontal tube 44 at
the end furthest from the inlet tube 43 and is sealed from the rest of the system
41. The support tube 42 forms a ground engaging portion of the rainwater
storage system 41 and along with the ground engaging portion of the inlet tube
43 provides support for the system 41.
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Referring to Figure 6, first and second rainwater storage systems 50,51
are shown connected to each other. The lower substantially horizontal tube
52,53 of each system 50, 51 are extended so as to connect to each other. The
second system 51 does not have an inlet tube extending to the roof gutter or
forming a sump but it does have a separate outlet 54 connected by a conduit 55
to another water consumption device (not shown). In a modification, the second
system does not have a separate outlet and conduit.

Whilst particular embodiments have been described, it will be understood
that various modifications may be made without departing from the scope of the
invention.

The rainwater storage systems have been illustrated as being mounted
so that the storage tubes are to the right of the inlet tube. However, the system
can be rotated through 180° so that the storage tubes are to the left of the inlet
tube.

The portion of a tube 6,32,42,43 used as a sump or as a support from the
ground does not have to be at a side of the system but can be at any suitable
place beneath the arrangement of parallel tubes 7.

The tubes may alternatively or in addition be connected to the wall by
other mounting means such as struts which support the tubes.

The rainwater storage system may be connected to any suitable number
of water consumption devices 18 and these devices may be of different types.

A plurality of rainwater storage devices may be connected to each other
in any suitable way. One or more of these systems can be connected to the roof
gutter and one or more of these systems has an outlet connectable to at least
one water consumption device.
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Claims:

1. A rainwater storage system for mounting against a wall, comprising:

an inlet for receiving rainwater from a roof gutter;

an outlet from the system; and

a plurality of substantially parallel tubes for storing water recsived from
the inlet, the tubes interconnected so as to permit fluid communication between
each said tube and the inlet, and between each said tube and the outlet,
wherein the outlet is connectable to at least one water consumption device
which is arranged to draw stored water from the rainwater storage system via
the outlet.

2. The rainwater storage system as claimed in claim 1, wherein the tubes
are arranged so as to be substantially vertical when the system is mounted for
use.

3. The rainwater storage system as claimed in claim 1 or 2, wherein one
said tube is aligned with the inlet.

4, The rainwater storage system as claimed in claim 1, 2 or 3, including a
sump comprising a portion of one said tube extending beyond the remaining
tubes.

5. The rainwater storage system as claimed in claims 3 and 4, wherein the
sump comprises a portion of said tube aligned with the inlet.

6. The rainwater siorage system as claimed in any preceding claim,
including a ground engagable portion to provide support for the rainwater
storage system.
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7. The rainwater storage system as claimed in any preceding claim, wherein
at least one said tube has a ground engagable portion which extends beyond
the remaining tubes to provide a support for the rainwater storage system.

8. The rainwater storage system as claimed in claims 3 and 7, wherein at
least one said tube having said ground engagable portion comprises said tube
aligned with the inlet.

9. The rainwater storage system as claimed In claim 6, 7 or 8, wherein sald
ground engagable portion is provided substantially at each opposite end of the
system.

10.  The rainwater storage system as claimed in any preceding claim, wherein
the tubes have substantially the same cross-section.

1. The rainwater storage system as claimed in any preceding claim, wherein
the top of at least two of the substantially parallel tubes are interconnected by a
further tube so as to permit fluid communication of the substantially parallel
tubes with each other and with the inlet.

12.  The rainwater storage system as claimed in any precading claim, wherein
the bottom of at least two of the substantially parallel tubes are interconnected
by a further tube so as to permit fluid communication of the substantially parallel
tubes with each other and with the outlet.

13.  The rainwater storage system as claimed in any preceding claim, wherein
the interconnected tubes comprise proprietary drainage components.

14. The rainwater storage system as claimed in claim 13, wherein the
proprietary drainage components comprise uPVC components.
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15. The rainwater storage system as claimed in any preceding claim,
including means for connecting the inlet to the roof gutter.

16. The rainwater storage system as claimed in any preceding claim,
including mounting means for mounting the system against the wall.

17.  The rainwater storage system as claimed in claim 16, wherein the support
provides at least one fixing location for fixing the rainwater storage system to the
wall.

18. A plurality of rainwater storage systems as claimed in any preceding
claim, wherein the rainwater storage systems are interconnected so as to permit
fluid communication between each other.

19. A rainwater storage system constructed substantially as hereinbefore
described with reference to Figures 1 to 3 or Figure 4 or 5 of the accompanying
drawings.

20. A plurality of rainwater storage systems constructed substantially as
hereinbefore described with reference to Figure 6 of the accompanying
drawings.
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