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(54) Title: A WATER CONTAINER

(57) Abstract: A container (10) for water comprising:

a container

housing(11)for holding water, the housing having a base, side walls and a top
wall;a water filter (19) comprising one or more membranes (22) which are et-

1:5.

fective to pass water in preference to air under the influence of a pressure dif-
ferential; an output valve (20) coupled to the water filter(19); and,a pump
(18) for establishing a pressure differential across the walls of the container
housing,wherein the container housing comprises a main volume (MV) with-
in which the water filter (19)extends and a header volume (HV) above the
water filter. For a given internal capacity of a water container of the present
invention, the provision of a header volume ensures that the surface area of
the water filter in contact with water in the main volume is constant so long
as there is water within the header volume. This keeps the membranes of the
water filter working at maximum efficiency for longer than they would other-
wise. In a preferred embodiment, the container has a capacity of between 1
and 6 litres, more preferably between and 6 litres. Preferably, the ratio of the
header volume to the main volume is at least 1:6, more preferably at least
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A WATER CONTAINER

Field of the Invention
The present invention relates to a water container for removing impurities from water

to provide sterile, safe drinking water.

Background to the Invention
Water is heavy. Delivering it over even short distances is time consuming and
expensive. It requires long logistic chains to maintain supplies. This problem is

acutely evident during military or humanitarian operations.

If personnel choose to drink water from the surrounding environment they run the risk
of becoming struck down by disease through the ingestion of bacteria or viruses living

naturally in the water.

Our published International patent application WO2008/037969 discloses a water
bottle having a water filter which removes sediments and other deposits from the
water and has a retention of greater than 99.9999% of bacteria, cysts, parasites and

fungi, and greater than 99.99% of viruses from the water.

One well known container used to carry larger volumes of water is the ubiquitous
“‘jerrycan”, originally designed at the outbreak of World War Il, and much copied since.
Although originally manufactured from pressed steel, modern jerrycans are now
typically manufactured from plastics in various sizes from 5L to 20L. Jerrycans are
still used extensively by the military and aid agencies to carry clean supplies of water
to locations where it is needed. Our published International patent application
WO02011/027125 discloses an improved jerrycan which incorporates the water
filtration technology disclosed in WO2008/037969. An 18.5 litre version of this
innovative jerrycan has been successfully deployed by aid agencies in Haiti and

Pakistan, and also by the military on various operations around the world.
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Experience in the field has shown that there is a desire for a water container
having a smaller capacity than those currently available, especially since children

are often required to fetch and carry water.

Summary of the Invention
According to one aspect of the present invention, there is provided a portable
container for water comprising: a water filter cartridge comprising one or more
fibre membranes which are effective to pass water in preference to air under the
influence of a pressure differential; a container housing for holding water, the
housing having a base, side walls and a top wall, wherein the base incorporates a
seal to receive the water filter cartridge to resist lateral movement; an output
valve coupled to the water filter cartridge; and, a pump for raising the internal
pressure of the container housing, wherein the container housing comprises a
main volume within which the fibre membranes of the water filter cartridge extend

and a header volume above the water filter cartridge.

Comprises/comprising and grammatical variations thereof when used in this
specification are to be taken to specify the presence of stated features, integers,
steps or components or groups thereof, but do not preclude the presence or
addition of one or more other features, integers, steps, components or groups

thereof.

For a given internal capacity of a water container of the present invention, the
provision of a header volume ensures that the surface area of the water filter in
contact with water in the main volume is constant so long as there is water within
the header volume. This keeps the membranes of the water filter working at

maximum efficiency for longer than they would otherwise.

In a preferred embodiment, the container has a capacity of between 1 and 6
litres, more preferably between 5 and 6 litres. Preferably, the ratio of the header

volume to the main volume is at least 1.6, more preferably at least 1:5.

The container is preferably made from plastic materials, and in particular, water-

grade high-density polyethylene (HDPE). Plastic containers can be made using
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techniques well known in the art, such as rotational moulding or blow moulding.

However, the container could instead be made from metal.

In a preferred embodiment, the base comprises an indented portion to resist blow out

of the base when the container is internally pressurised.

Preferably, the container housing has a substantially square shape in plan view.
More preferably, the container housing occupies a substantially cuboid envelope.
The preferred shape and configuration allows containers of the present invention to
be stacked on a standard shipping pallet in a very efficient manner for storage and

transport.

In a preferred embodiment, the outlet valve, the pump and an integral handle are
aligned on an imaginary line between opposite corners of container. This design
feature makes filling the container and the dispensing of clean water much more
convenient. It can also help maximise at all times the surface area of the membranes

in contact with water within the main volume.

Preferably, the base and top wall of the container housing have complementary

indented and raised portions to facilitate nesting for storage and transport.

Preferably, one or more sidewalls of the container housing comprise a pattern of
indentations to provide enhanced structural rigidity at selected locations, thereby to

resist deformation of the sidewalls when under load.

Preferably, the pump is a manually operated pump. Preferably, the pump is a piston
pump comprising a non-return valve through which air may be passed into the
container, and a piston shaft through which a piston head may be moved such that air
is passed through the non-return valve. The container may additionally comprise a
pressure valve for connection to a separate source of pressurised gas. Preferably,
the pump is removable from the device to allow the liquid reservoir to be refilled.

Preferably, the pump is mountable at an angle so that it is inclined relative to the top
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wall and a side wall. More preferably, the pump is mounted on a wall surface that is
inclined relative to the top wall and the side wall as this enables substantially complete

filling of the container.

Preferably, the output valve is a tap. Preferably, the tap has an external spout.
Optionally, the external spout may comprise a hose fitting for receiving a removable
water hose pipe. Preferably, the tap has a top surface portion which is aligned with a
surface of the top wall of the container to provide a support surface for another water
container to rest on when stacked one on top of another. Preferably, the tap
comprises a tamper-evident compression screw fitting which resists removal of the

tap and the associated water filter.

Preferred water filters for use with the present invention are suitable for ultrafiltration:
that is to remove all particles of a size greater than 0.01 microns. Inanother preferred
embodiment the filter is suitable for nanofiltration or reverse osmosis. Reverse
osmosis filters are capable of removing everything (including salts and oils) apart
from pure water (H>O) from a liquid. Nandfiltration removes particles of a size greater

than 0.001 microns (including aqueous salts).

Water is passed through the water filter under a pressure differential. This allows the
water to be passed through finer filters than would be possible if the container were

not pressurised.

A pore size of less than or equal to 25 nanometres is sufficient to remove most
microbiological matter from the liquid, including viruses, thereby providing safe
drinking water and a far more effective portable water filtration system than has
previously been available. However, for additional security, preferred embodiments of
the invention have a pore size of less than or equal to 20 nanometres, and more

preferably have a pore size of less than or equal to 15 nanometres.
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As is known in the art, the pore size of a material is in fact an average of the individual
sizes of the pores (or holes) in the material, since it is inevitable that any material
comprising a large number of pores will include some variation in these individual
sizes. Preferred filters for use in the present invention have a tightly defined
distribution of pore sizes such that the difference between the maximum pore size and
the average pores size is minimized. Preferably, the standard deviation of the pore
size distribution is less than 30% of the average pore size, and more preferably is
less than 15% of the average pore size. In preferred embodiments of the invention,
the filter has a maximum pore size of less than or equal to 30 nanometres, more
preferably, less than or equal to 25 nanometres, and most preferably less than or
equal to 20 nanometres. In other embodiments, the maximum pore size may be even

lower in order to perform nandfiltration or reverse osmosis, for example.

Preferably, the water container of the present invention will filter water with a pressure
differential of any size. For example, the operating pressure differential of a preferred
embodiment is preferably greater than 10 kPa, more preferably in the range of 50
kPa-1500 kPa, more preferably in the range of 100 kPa-1000 kPa, more preferably
150 kPa-300 kPa.

The water filter of the present invention is a membrane filter. It preferably comprises
at least one hydrophilic membrane. Hydrophilic membranes are attractive to water
and therefore water is passed through them in preference to other liquids and to
gases. In this way, not only is the filtration offered by the preferred embodiments
improved, butitis possible to use the filter even when it is not completely immersedin

the liquid.

Preferably, the membranes are capillary hollow fibre membranes. These membranes
act to filter the water as only particles smaller than their pore size may pass through

them. The fibre membranes may incorporate carbon or other
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chemical elements, or reverse osmosis membranes. A combination of different types
of filter membranes may be included in the filter. These may include ultrafiltration,

nanofiltration and reverse-osmosis membranes.

In a preferred embodiment, the water filter comprises a filter cartridge comprising a
plurality of fibore membranes. Preferably, the base incorporates a seat to receive the
filter cartridge to resist lateral movement. This helps reduce the strain on the

preferred fibre membranes.

Once water enters through the wall of a hollow fibre membrane under the influence of
a pressure differential, it is transferred along its tube-like structure to the output. Asa
result, water may enter at any point along the membrane wall and reach the output

while also being filtered.

Brief Description of the Drawings

An example of the present invention will now be described in detail with reference to
the accompanying drawings, in which:

Figure 1 is a perspective view of a preferred water container;

Figures 2 and 3 show opposite end elevations of the water container;

Figure 4 is a top elevation of the water container;

Figure 5 is a bottom elevation of the water container;

Figure 6 is a side elevation of the water container;
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Figure 7 is a partially disassembled perspective view of the water container;
Figure 8 is a sectioned perspective view of the water container; and,
Figure 9 is a sectioned side elevation of the water container with main assembly

components removed;

Detailed Description

The accompanying figures show a water container 10 designed in accordance with
the present invention. The water container 10 comprises a container housing 11
having sidewalls 12-15, a base 16 and a top 17. The water container 10 includes a
removable manual pump unit 18 and a water filter cartridge 19 disposed within the
housing 11, together with an externally mounted tap 20 coupled for fluid
communication with the water filter cartridge 19. A carrying handle 21 is integrally
formed at the corner of the walls 12 and 15. When constructed the water container
10 is sealed and is both water- and air-tight. No special tools are required for its

assembly as all of the key assemblies incorporate snap- or screw fittings.

In the preferred embodiment, the maximum dimensions of the water container 10 are
the same for length, width and height so that it occupies a substantially cuboid
envelope. In a preferred commercial embodiment, these dimensions are
200mmx200mmx200mm, giving a capacity of substantially 6 litres. The generally
cuboid shape of the container 10 and the position of the tap 20 makes it possible to

orientate the water container in different ways when dispensing.

The base 16 and top wall 17 of the container housing 11 have complementary
indented and raised portions and which form a cross shape (+) to facilitate nesting for

storage and transport.

As shown, the tap 23 has a flat top surface portion 25 which is aligned with a surface
of the top wall 17 of the container to provide a support surface for another water
container to rest on when stacked one on top of another. The base 16 is also slightly
concaved to resist deformation, creating shallow pockets which act as a sump for

debris and forming an internal seat to receive the distal end of the filter cartridge 19 to
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resist lateral movement. This helps reduce the strain on the preferred fibre

membranes 22.

The shape and configuration of the water container 10 shown in the figures allows
them to be stacked on a standard shipping pallet in a very efficient manner for storage

and transport.

The container is preferably made from plastics materials, and in particular, water-
grade high-density polyethylene (HDPE). Plastics containers can be made using

techniques well known in the art, such as rotational moulding or blow moulding.

The water filter cartridge 19 is made from a matrix of hollow fibore membranes 22
which typically have a mean pore size which is capable of ultra-filtration. As such, the
filter cartridge 19 is effective to remove bacteria, viruses, cysts, parasites, fungi and
all other water-born pathogens. In fact, such a filter removes all microbiological

matter from the water to provide safe, sterile drinking water.

The fibre membranes 22 are potted at an open end proximal the tap 20 and sealed

and capped at a distal end. A mesh wrap helps hold the fire membranes together.

The filter cartridge 19 extends within and is substantially entirely encompassed by a
main volume MV of the container. In addition, the container has a header volume HV
which sits above the top level of the membranes 22 in the container’s normal upright
orientation. For a given internal capacity of a water container of the present
invention, the provision of a header volume ensures that the surface area of the water
filter in contact with water in the main volume is constant so long as there is water
within the header volume. This keeps the membranes of the water filter working at

maximum efficiency for longer than they would otherwise.

The preferred fibre membranes 22 have a retention of greater than 99.999995% of
bacteria, cysts, parasites and fungi, and greater than 99.999% of viruses from the

water. The fibre membranes 22 also remove sediments and other deposits from the
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The manual pump unit 18 provides the required pressure differential across the walls
of the water container 10 to drive water through the walls of the hollow fibre
membranes 22 and thereafter along the length of the fibre membranes to their open

ends proximal the tap 20 when the tap is opened.

Providing a water filter cartridge 19 such as that described above allows the user to
use water from a wide range of sources, including open sources of water, that is

effectively rendered safe to drink.

Fibre membranes suitable for use with the present invention are available
commercially, for example X-flow (TM) capillary membranes from Norit
(www.norit.com) may be used. This hollow fibre ultra-filtration membrane 22 is

effective to screen all turbidity, bacteria as well as viruses.

In the preferred commercial embodiment of the water container 10, given the
relatively small capacity (typically 5 to 6 litres), the length of the preferred fibre
membranes is relatively short — typically only 10 to 20 cm. For such lengths, the
preferred filter cartridge incorporates 50 to 200, preferably 100 to 130, fibre
membranes, giving an initial flow rate of at least 1 litre/minute at 50 kPa. It is
important to provide a reasonable flow rate to encourage users to store unfiltered
water in the container rather than transfer filtered water to a different container for

storage where it would quickly become contaminated.

The water filter cartridge 19 abuts the base 16 and is attached to the top of the
container 10 by a tamper evident screw cap compression fitting 23 to help indicate if
the tap 20 has been removed and the filter cartridge 19 either removed or tampered
with. The fitting 23 incorporates ratchet teeth 26which ride over a raised ridge 27
when the tap is fitted. These teeth shear off if someone subsequently attempts to

unscrew and remove the tap.



WO 2013/038178 PCT/GB2012/052254

10

15

20

25

30

10

The manual pump unit 18 shown in the figures is attached to the water container 10
by a screw cap compression fitting 24 to ensure a fluid tight seal. The entire pump
unit 18 is designed to be removed from the water container 10. The pump 18 is
mounted on a wall surface 28 that is inclined relative to the top wall and the side wall
as this enables substantially complete filling of the container. Furthermore, the design
of the container is such that the tap 20, the pump 18 and the handle 21 are aligned on
an imaginary line between opposite corners of container. This design feature makes
filling the container and the dispensing of clean water much more convenient. It can
also help maximise at all times the surface area of the membranes in contact with

water within the main volume when holding the container.

The water container 10 optionally also incorporates an additional carbon filter (not
shown) which sits within a void within the tap fitting 20 through which water can pass
before leaving through the tap. Carbon filters are known to be effective in the
removal of chemicals from water. The carbon filter used in the preferred embodiment
is an active carbon filter, although other types of carbon-based filters (such as

charcoal filters) may be adopted.

In order to remove impurities from water, the pump 18 is unscrewed and removed
from the container housing 11 and untreated water is poured into the container. The
pump 18 is then re-attached to the container housing 11 and the pump handle is
unlocked and repeatedly moved from a withdrawn position to a closed position
thereby moving the piston head up and down through the piston shaft. This has the
effect of forcing air through a non-return valve, thereby increasing the pressure within
the container 11. When the user opens the tap 20, the internal pressure forces the
water through the hollow tube membranes 22 within the water filter cartridge 19,
through the optional carbon filter (if fitted), and ultimately out of the container 11

through the tap 20 for the user to collect.

The sidewalls 12-15 of the container housing 11 are optionally formed with a pattern
of indentations 24 to provide enhanced structural rigidity at selected locations,

thereby resisting deformation of the sidewalls when under load.
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As shown in Figure 8, the container housing 11 can notionally be divided into a main
volume MV within which the water filter 19 extends vertically and a header volume HV
above the water filter 19. For a given internal capacity of a container of the present
invention, the provision of a header volume HV ensures that the surface area of the
membranes 22 of the water filter 19 in contact with water in the main volume MV is
constant so long as there is water within the header volume HV. This keeps the

membranes of the water filter working at maximum efficiency.
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CLAIMS:

1. A portable container for water comprising:

a water filter cartridge comprising one or more fibre membranes which are
effective to pass water in preference to air under the influence of a pressure
differential,

a container housing for holding water, the housing having a base, side
walls and a top wall, wherein the base incorporates a seat to receive the water
filter cartridge to resist lateral movement;

an output valve coupled to the water filter cartridge; and,

a pump for raising the internal pressure of the container housing, wherein
the container housing comprises a main volume within which the fibre
membranes of the water filter cartridge extend and a header volume above the

water filter cartridge.

2. A container according to claim 1, having a water capacity of between 1

and 6 litres, more preferably between 5 and 6 litres.

3. A container according to claim 1 or 2, in which the ratio of the header

volume to the main volume is at least 1:6, more preferably at least 1:5.

4, A container according to any one of the preceding claims, in which the
container housing is made from plastic materials, preferably water-grade high-

density polyethylene (HDPE).

5. A container according to any one of the preceding claims, in which the
base comprises an indented portion to resist blow out of the base when the

container is internally pressurised.

6. A container according to any one of the preceding claims, in which the

container housing has a substantially square shape in plan view.

7. A container according to any one of the preceding claims, in which the

container housing occupies a substantially cuboid envelope.
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8. A container according to any one of the preceding claims, further
comprising a handle, wherein the outlet valve, the pump and an integral handle
are aligned on an imaginary line between opposite corners of the container

housing.

9. A container according to any one of the preceding claims, in which the
base and top wall of the container housing have complementary indented and

raised portions to facilitate nesting for storage and transport.

10. A container according to any one of the preceding claims, in which the

pump is removable from the device to allow the container housing to be refilled.

11. A container according to any one of the preceding claims, in which the
pump is mounted on a wall surface that is inclined relative to the top wall and a

side wall.

12. A container according to any one of the preceding claims, in which the

output valve is a tap.

13. A container according to claim 12, wherein the tap has a top surface
portion which is aligned with a surface of the top wall of the container to provide a
support surface for the base of another water container to rest on when stacked

one on top of another.

14. A container according to claim 12 or 13, in which the tap comprises a

tamper- evident compression screw fitting which resists removal of the tap.

15. A container according to any one of the preceding claims, wherein the
water filter cartridge comprises at least one hydrophilic capillary hollow fibre

membrane.

16. A container according to any one of the preceding claims, in which the
water filter cartridge comprises a plurality of fibre membranes, preferably hollow

fibre membranes.
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