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(87) Abstract

A liner (10) for a pool (12) is provided with a plurality of one way valves (14) to selectively allow water to flow from an upper side
(18) of the liner to below a lower side (20). The valves (14) open automatically upon initial lifting of the liner (14) by use of an air lift
system (36). As the liner (10) is lifted from the surface (17) of the pool (12) a pressure head is created which forces the valves (14) open
while they are disposed in the water (16). The valves (14) include a resiliently biased flap (24) which is forced open by the pressure head.
However when the valves (14) are lifted above the level of the water they automatically shut by combination of the biasing of the flaps

(24) and the absence of the pressure differential.
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Title
A LINER FOR A FLUID BEARING RECEPTACLE

Field of the Invention

The present invention relates to a liner for a fluid

bearing receptacle such as a swimming pool, chemical

storage tank, dam, etc.

Background of the Invention

The Applicant’s earlier patent application number
PCT/AU97/00891, the contents of which is incorporated
herein by way of reference, describes a liftable liner
system for a fluid bearing receptacle. In broad terms, the
system comprises a flexible liner which is shaped to
conform with the inside surface of a receptacle such as a
swimming pool; and, a baffle which is located between an
inside surface of the receptacle and the liner to form a
spillway. By pumping the air between the liner and the
inside surface of the swimming pool, the liner 1lifts away
from the inside surface of the swimming pool and thus
displace water to flow over the spillway underneath the
liner. 1In this way, the whole of the contents of the pool
on top of the liner can be displaced to be beneath the
liner. Thus in effect, the liner is lifted from the bottom
of the pool to overlie the pool. To return the liner to a
position in which it 1lines the inside surface of the
swimming pool, air is pumped into the spillway. The air,
as it rises, lifts the water up the spillway and back onto

the upper surface of the liner.

Trials conducted to date confirm that the system described
in Applicant’s application number PCT/AU97/00891, functions
very well. The present invention was developed to further
enhance the performance of the system described in

application number PCT/AU97/00891. More particularly, the
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present invention was developed to increase the speed of

the raising of the liner.

Summary of the Invention

According to a first aspect of the present invention there
is provided a 1liner for 1lining the surface of a fluid
bearing receptacle, said liner provided with one or more
one way valves for controlling the flow of fluid between
opposite sides of said liner, each one way valve arranged
to allow fluid to flow in a direction from above said liner
to below said liner and to substantially prevent flow of

fluid from below said liner to above said liner.

Preferably said valve includes an aperture formed in said
liner and a gate, said gate movable between a first
position in which it covers and substantially seals said
aperture and a second position in which said gate is spaced

from said aperture to allow a flow of fluid therethrough.

Preferably said wvalve further includes bias means for

biasing said gate toward said first position.

In one embodiment said bias means further acts to

effectively couple said gate to said liner.

In an alternate embodiment said gate is in the form of a
flap of material underlying said aperture and extending
beyond the periphery of said aperture, a first length of
the periphery of said flap being fixed to said liner and a
second length of the periphery of the flap being free so
that it can move away from said liner to allow fluid to

flow from above said liner through said aperture to below
said liner.

Preferably said bias means includes a strip or sheet of

elastic material extending beneath and across at least a
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portion of said second length of said periphery of said
flap.

Preferably said valve further includes filter means
extending across said aperture to filter fluid as it passes

therethrough.

Preferably said 1liner further includes sealing means
disposed on one or both of: the periphery of said flap;
and, on said liner about the periphery of said aperture; to
assist in sealing said aperture when said liner is in
contact with said surface of said receptacle and a fluid

bears on an upper surface of said liner.

Preferably said liner further includes means for

selectively moving said gate between said first and second

positions.

According to another aspect of the present invention there
is provided a system for raising and lowering a liner of a
fluid bearing receptacle, said liner being in accordance
with the first aspect of the invention and attached along
its peripheral edge to said receptacle, said system
including:
baffle means adapted for connection to said receptacle
in a manner so as to form a spillway which provides
fluid communication between a lower side of said liner
and an inside surface of said receptacle, said liner
being detached from said receptacle in the region of
said baffle means and reattached along its peripheral
edge to an upper edge of said baffle means;
first conduit for supplying a gas to the lower side of
said liner; and,
second conduit for supplying a gas to said spillway;
whereby, in use, when a fluid is held within said
receptacle on an upper side of said liner so as to

hold said liner in a lining position with its lower
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side in contact with the inside surface of said
receptacle and said baffle means, a gas can be passed
through said first conduit to progressively lift said
liner up and away from the inside surface of said
receptacle thereby: displacing fluid held on the
inside surface of said liner to flow over the upper
edge of said baffle means down said spillway and
between the outside surface of said liner and the
insider surface of said receptacle; and causing said
one Or more one way valves to open to facilitate a
further flow of fluid through the valves from above
the liner to below the liner until substantially all
of said fluid is so displaced, raising said liner to a
covering position in which it covers said fluid, and a
gas can be passed through said second conduit to 1lift
said fluid up said spillway and over said upper edge
of said baffle means onto the upper side of said liner
progressively lowering said liner back to said lining
position.

Brief Description of the Drawings

Embodiments of the present invention will now be described,

by way of example only, with reference to the accompanying

drawings in which:

Figure 1 is a sectional view from the side of an
embodiment of the present liner in use in a

swimming pool;

Figure 2 is an enlarged cross section of a portion
of a first embodiment of the liner shown in
Figure 1;

Figure 3 is a plan view of the portion of the liner

shown in Figure 2;
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Figure 4 is a cross section of a portion of a second
embodiment of the liner with its valve in a

closed position;

Figure 5 is a cross section of a portion of a second
embodiment of the liner with its wvalve in

an open position:;

Figure 6 is a plan view of the portion of the liner

shown in Figures 4 and 5;

Figure 7 is a partial section view of a system used

for revising and lowering the liner;

Figure 8 is a front perspective view of a baffile

plate used in the system shown in Figure 7;

Figure 9 is a back view of the plate shown in Figure
8; and,

Figure 10 is a plan view of a swimming pool
‘incorporating a liner in accordance with
the present invention and the system shown

in Figure 7.

Detailed Description of The Preferred Embodiments

Referring to Figures 1 to 3 of the accompanying drawings,
it can be seen that a first embodiment of a liner 10 for a
fluid bearing receptacle such as a swimming pool 12 is
provided with at least one (in this case a plurality) of
valves 14. The liner 10 is shown in Figure 1 in a semi-
raised position. The raising and lowering of the liner 10
is achieved by wuse of the system as described in
international application number PCT/AU97/00891. A brief
description of the system which enables the liner 10 to be
lifted and 1lowered will be described 1later in this
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specification. Nevertheless, as previously mentioned a
full description of the system for raising and lowering
liner 10 is provided in international application number
PCT/AU97/00891 the contents of which is incorporated herein
by way of reference.

The valve 14 is a one way valve to allow the flow of fluid
such as water 16 to flow from above the liner (ie. from an
upper side 18 of the liner) to below the liner (ie. to a
lower side 20). The purpose of this is to speed up the
lifting of the liner from a position in which it lines
inside surface 17 of the pool 12 to a position which it
overlies the wupper surface of the water 16. The
displacement of water 16 from above the upper surface 18 to
below the lower side 20 is achieved by causing the water 16
to flow through a spillway. The incorporation of one or
more valves 14 speeds this up as the water is able to flow
directly through the valves 14 from above to below the
liner.

As shown perhaps most clearly in Figures 2 and 3, the valve
14 comprises an aperture 22 formed in the liner 10 with an
underlying gate in the form of a flap 24. The flap 24 is
dimensioned so as to wholly cover the aperture 22. A first
length A B C D of the periphery of the flap 24 is fixed to

the underside 20 of the 1liner about a portion of the

aperture 22. This fixing can be done for example by
forming a weld 26 along the length A B C D when the liner
10 and flap 24 is made of a plastic material. A second

length A F E D of the periphery of the flap 24 remains free
so that it can move away from the lower side 20 so as to

allow water 16 to flow through the aperture 22.

Biasing means in the form of a strip or sheet of resilient
material 28 is attached to the lower side 20 of the liner
10 across the flap 24 so as to bias the flap into a first

position in which it substantially seals the aperture 22.
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The resilient strap or sheet 28 can overlie the entirety of
the flap 24 or merely extend across the whole or a portion
of the periphery A F E D of the flap 24.

A filter means in the form of a piece of meshing 30 is
provided in the aperture 22 to filter the water 16 as it
passes through the valve 14. This prevents the passage of
any bodies of the size greater than the mesh size of
meshing 30 from passing below the liner 10. For example,
if the liner 10 were applied in a commercial fishing pond

or tank, the meshing 30 would prevent the crop from passing
beneath the liner 10.

In order to assist in the sealing of the wvalve 14, a
sealing strip 32 is provided on either the flap 24 or the
lower side 20 of the liner 10 along or inboard a line
defined by the peripheral length A F E D of the flap 24.
When the valve 14 is closed, the 7sealing strip 32 can
assist in preventing the seepage or leakage of any water 16

from above the upper side 18 to below the lower side 20 of
the liner 10.

A second embodiment of the liner 10 is shown in Figures 4
to 6. In these figures like reference numbers are used to
designate like features. The main differences between the
first and second embodiments are as follows. In the second
embodiment the flap or gate 24 is not welded or otherwise
directly fixed to the 1liner 10. Rather the flap 24 is
coupled to the liner 10 by a length of resilient material
28 which is connected between the liner 10 and the flap 24
along three sides A-B; B-C; and C-D of the flap 24. The
outermost edge of the length of resilient material 28 is
attached by weld 26 to undersurface 20 of the liner 10.
Another difference between the embodiments is that in the
second embodiment shown in Figures 4 to 6, the sealing
strip 32 extends completely about the aperture 22. In all

other respects the first and second embodiments are alike
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and function in substantially the same way.

A system 36 for raising and lowering the liner 10 1is

depicted in Figures 7 to 10.

The system 36 for raising and lowering the liner 10 of
swimming pool 12 includes a baffle in the form of a plate
38 used to define a spill away 40 for providing fluid
communication between lower side 20 of the liner 10 and an
inside surface 17 of the pool 12. Upper edge 44 of the
liner 10 is attached along and near an upper edge of
surface of the pool 12 (except in the region behind the
plate 38) and along upper edge 46 of the plate 38 using a
conventional locking strip 48. Conduit 50 has a length 50’
which extends along back face 52 of plate 38 below the
upper edge 46. Holes or slots 54 cut in the plate 38
provide communication with length 50’. Conduit 56 having a
length 56’ extends across the back face 52 near its lower
edge 58 to provide air to the spill way 40. The length 56’
is provided with a number of holes 60 for admitting air
into the spill way 40. In order to lift the liner 10, air
is directed through conduits 50, 50’ to between lower side
20 of liner 10 and inside surface 42 of pool 12 and/or
front surface 62 of the plate 38. The air progressively
lifts the liner 10 up and away from the inside surface 42
displacing water held within the pool 12 to flow over upper
edge 46 into the spill way 40 so that the water now lies
beneath the lower side 20. In this way the liner 10 is
progressively raised to eventually lie above the level of
the water. To return liner 10 to its lining position air
is passed through conduits 56, 56’ into spillway 40. As
the air rises it carries water up the spillway 40 and over
the upper edge 46 onto the inside surface of liner 10 to

progressively sink the 1liner 10 Dback to its lining

position.
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The operation of the first embodiment of liner 10 will now

be described with reference to Figures 1 to 3.

When the liner 10 is used with system 36, air is injected,
via conduits 50, 50’, between the inside surface 17 of the
pool 12 and the lower side 20 of the liner 10. The air
lifts the liner 10 from the surface 17 of the pool 12
displacing the water 16 to flow through spillway 40 to
beneath the liner 10. From this time until the liner 10 is
fully lifted to be above the water 16, the level of the
water above the liner 10 is always greater than the level
of the water below the 1liner 10. This creates a
hydrostatic pressure difference or head acting across the
valve 14 when the valve is submerged in the water 16 and
not in contact with the pool surface 17. The hydrostatic
pressure pushes the flap 24 away from the sealing strip 32
and lower side 20 of the liner 10 along length A F E D of
its periphery against the bias of strap or sheet 28. This
effectively opens the valve 10 so that water from above
liner 10 can flow through aperture 22 to below the liner.
Therefore, in addition to water passing from above the
liner to below the liner through spillway 40, water is also
able to pass beneath the liner 10 through any of the valves
14 which open due to the hydrostatic pressure difference

between the upper side 18 and lower side 20 of the 1liner
10.

In the 1lifting process, a pocket of air 34 becomes
entrapped between the lower side of the liner 20 and the
surface of the water under the lower side 20. This pocket
of air is at a pressure at least equal to, if not greater
than, the ambient air pressure acting on the upper surface
18 of the liner 10 which is above the water level 16. As a
result of this, the flap 24 is closed at least by the
action of the resilient strip or sheet 28 if not also by

the higher air pressure in the pocket 34 compared with the
ambient pressure.
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Accordingly, once the valve 14 is raised above the level of
the water 16 it is closed, preventing the air being
injected between the lower side 20 and surface 17 of the
pool 12 from escaping. Therefore the valves 14 do not
interfere with the normal 1lifting operation of the liner
10.

By using the liner 10 with one or more valves 14, the liner
10 can be lifted substantially quicker than would otherwise
occur by use of spillway 40 only as described in
Applicant’s international application number
PCT/AU97/00891. This can be of substantial benefit if it
is needed to retrieve something from the bottom of the pool
very quickly or to quickly move the liner 10 from below to
above the water 16 for example to prevent drowning.
Additionally, it allows the use of lower capacity blowers,

fans, or compressors to raise the liner 10.

The second embodiment of the liner 10 as depicted in
Figures 4 to 6 operates in essentially the same manner as
described above with reference to the first embodiment.
The only substantial difference in operation is that in the
second embodiment the whole of the flap 24 can be spaced
from the undersurface 20 and sealing strip 32 when the
valve 14 is open (refer Figure 5). In the first embodiment
only the length AFED of the flap 24 can more away from the
under surface 20 and sealing strip 32 to open the valve,
(as the length ABCD is fixed to the undersurface 20).

Now that embodiments of the invention has been described in
detail, it will be apparent to those skilled in the
relevant arts that numerous modifications and variations
may be made without departing from the basic inventive
concepts. For example, the flap 24 can be attached to the
lower side 20 of the 1liner 10 by any suitable means
including the use of adhesives. Also, the length of the
periphery of the flap 24 fixed to the lower side 20 may be
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greater than or less than that shown in Figure 3. Further,
in a present embodiment, differences in either hydrostatic
pressure or air pressure control the opening and shutting
of the valve 14. However, it is envisaged that the valve
14 could include a driven actuator to selectively open and
close the flap 24. For example, a hydraulic, pneumatic,
electronic/magnetic device or system can be used to control
the position of the gate or flap 24. Finally, the
resilient strip or sheet 28 can be made of either a liquid
pervious or impervious material, however an impervious
material is preferred, particularly for the second

embodiment shown in Figures 4-6.

All such modifications and variations are deemed to be
within the scope of the present invention the nature of
which is to be determined from the foregoing description

and the appended claims.
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The Claims Defining the Invention are as Follows:

1.

A liner for 1lining the surface of a fluid bearing
receptacle, said liner provided with one or more one
way valves for controlling the flow of fluid between
opposite sides of said liner, each one way valve
arranged to allow fluid to flow in a direction from
above said 1liner to below said 1liner and to
substantially prevent flow of fluid from below said

liner to above said liner.

A liner according to claim 1 wherein, said wvalve
includes an aperture formed in said liner and a gate,
sald gate movable between a first position in which it
covers and substantially  seals said aperture and a
second position in which said gate is spaced from said

aperture to allow a flow of fluid therethrough.

A liner according to claim 2 wherein, said wvalve
further includes bias means for biasing said gate

toward said first position.

A liner according to claim 3 wherein, said bias means

further acts to effectively couple said gate to said

liner.

A liner according to claim 3 wherein, said gate is in
the form of a flap of material underlying said
aperture and extending beyond the periphery of said
aperture, a first length of the periphery of said flap
being fixed to said liner and a second length of the
periphery of the flap being free so that it can move
away from said liner to allow fluid to flow from above

said liner through said aperture to below said liner.

A liner according to claim 5 wherein, said bias means

includes a strip or sheet of elastic material
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extending beneath and across at 1least a portion of

said second length of said periphery of said flap.

A liner according to claim 3 wherein, said wvalve
further includes filter means extending across said

aperture to filter fluid as it passes therethrough.

A liner according to claim 2 wherein, said liner
further includes sealing means disposed on one or both
of: the periphery of said flap; and, on said liner
about the periphery of said aperture; to assist in
sealing said aperture when said liner is in contact
with said surface of said receptacle and a fluid bears

on an upper surface of said liner.

A system for raising and lowering a liner of a fluid
bearing receptacle, said liner being in accordance
with claim 1 and attached along its peripheral edge to
said receptacle, said system including:

baffle means adapted for connection to said receptacle
in a manner so as to form a spillway which provides
fluid communication between a lower side of said liner
and an inside surface of said receptacle, said liner
being detached from said receptacle in the region of
sald baffle means and reattached along its peripheral
edge to an upper edge of said baffle means;

first conduit for supplying a gas to the lower side of
said liner; and,

second conduit for supplying a gas to said spillway;
whereby, in use, when a fluid is held within said
receptacle on an upper side of said liner so as to
hold said liner in a lining position with its lower
side in contact with the inside surface of said
receptacle and said baffle means, a gas can be passed
through said first conduit to progressively lift said
liner up and away from the inside surface of said
receptacle thereby: displacing fluid held on the
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inside surface of said liner to flow over the upper
edge of said baffle means down said spillway and
between the outside surface of said liner and the
insider surface of said receptacle; and causing said
one Or more one way valves to open to facilitate a
further flow of fluid through the valves from above
the liner to below the liner until substantially all
of said fluid is so displaced, raising said liner to a
covering position in which it covers said fluid, and a
gas can be passed through said second conduit to lift
said fluid up said spillway and over said upper edge
of said baffle means onto the upper side of said liner
progressively lowering said liner back to said lining

position.
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