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A system (10) for raising and lowering a liner (12) or a swimming
(87)  Abstract:

(56)

pool (14) includes a plate (22) used to define a spill way (24) for
providing fluid communication between an outside surface (26) of the
liner (12) and an inside surface (16) of the pool (l4). The liner
(12) is detached from surface (16) of the pool in the region behind
the plate (22) and reattached along upper edge (28) of the plate (22)
using a conventional locking strip (20). Conduit (30) has a length
(30’) which extends along back face (32) of plate (22) below the
upper edge (28). Holes (34) cut in the plate (22) provide
communication with lenght (30’). Conduit (36) having a length (367)
extends across the back face (32) near its lower edge (38) to provide
air to the spill way (24). The length (36‘) is provided with a
number of heoles (40) for admitting air into the spill way (24). In
order to 1lift the liner (12), air is directed through conduits
{30,30’) to the outside surface (26) of liner (12). The air
progressively lifts the liner up and away from the inside surface
(16) displacing water held within the pool (14) to flow over upper
edge (28) into the spill way {24) so that the water now lies beneath
the outside surface (26) In this way the liner (12) is progressively
raised to eventually lie above the level of the water. To return
liner (12) to its lining position air is passed through conduits
(30,36) into spill way (24). As the air rises it carries water up
the spill way (24) and over the upper edge (28) onto the inside
surface of liner (12) to sink the liner {12) back to its lining

position.
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Title
SYSTEM FOR RAISING AND LOWERING A LINER OF
A FLUID BEARING RECEPTACLE

Field of the Invention

The present invention relates to a system for raising and

lowering a liner of a fluid bearing receptacle such as, but

not limited to, a swimming pocl, aguaculture tank or

present invention further
relates to a liftable liner system for

receptacle.

chemical storage tank. The

a fluid bearing

rackaround of the Invention

There are many situations where it wouléd he
zccess the bottom o©f a fluild bearing c

items. In
2 more specific example in the case of swimming pool, it is
often desirable to access

example for cleaning purposes ox for recovery of

the bottom of the swimming pool

for the removal of debris. resently, debris can be

removed by way of automatic poel cleaners such as the
FREEPY ERAULY pool cleaner or by a manual vacuum system
attached with the pool filtering system. Howsver, such
methods are particularly slow. In another application, for
example in commercial marine animal breeding tanks, it is
at times desirable to access the lower portions of the tank
in order to remove the marine animals fox

congumption as well as to clean the bottom of the

sale or

tank.

Summary of the Invention i

The present invention was developed with = view <to
providing a system for allowing acgess to the contents cf

the receptacle without needing to empty the receptacle.

According to a first aspect of the present invention there

AP/P/99/01600
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is provided a system for raising and lowering a liner of a

fluid bearing receptacle, said liner attached along its

peripheral edge to said receptacle, said system including:
a firét baffle means adapted for comnnection to =zaig
receptacle in a manner so as to form a spillway which
provides {fluid communication between an outside
surface of said liner and an inside surface of said
receptacle, said liner being detached from
receptacle in the region of said baffle means ang
reattached along its peripheral edge to an upper edgs
of said baffle means:;

said

first means for supplying a gas to the outside surface
of gaid liner; and,

second means for supplying a gas to said spillway;
wheresby, in use, when a fluid is held within said
receptacle on the inside surface of said liner so

o
t

to hold said liner in a lining position with its
cutside surface in contact with the inside surface of
said recepltacle and said first baffle means, a gas can
be passed through sald first means to progressivély
1ift said liner up and away from the inside surface of
sald receptacle thereby displacing fluid held on the
inside surface of said liner to flow over the upper
edge of said baffle means down said spillwav and
between the outside surface of said liner and the
inside surface of said receptacle 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 passged through said second means to
1lift said fluid up said spillway and over said upper

edge of sald baffle means onto the inside surxface of

said liner progressively lowering said liner back to

said lining position.

Preferably said first means is in the form of a conduit or

manifold having a length which extends along or near the
upper edge of said baffle means. '

AP/P/99/01600
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Preferably said second means comprises &a conduit  or
manifold having a length extending along or near a lower

edge of said baffle means.

Preferably said first conduit or manifold is

side of said baffle means adjacent the inside

formed on a

surface of
said receptacle and said bafflle means is provided with one

or more openings to provide f£luid communication between

said conduit or manifold and said outside surface of =said
liner.

Preferably said baffle means is in the form of a plate

shaped or otherwise configured to be spaced from a side
wall of said receptacle,

In an alternate cmbodiment, said baffle means is in the

i

form of one or more plates which extend across znéd down
respective corners of said receptacle.

Preferably said system further includes third means for
allowing evacuation of gas entrapped between the cutsids
surface of said liner and said fluid when said liner is in
said raised posg‘.tion so that said liner, when in the
covering position, can sit on said fluid.

Preferably said system further includes £filter means for
filtering fluid as it flows through said spillway.

According to another aspect of the present invention there
is provided a liftable liner system for a fluid bearing
receptacle including: ’
a flexible 1liner shaped tc conform to an inside
surface of sald receptacle;
first baffle means adapted for connection to said
receptacle in a manner so as to form a spillway which
provides fluid communication between an outside

surface of said liner and an inside surface of said

AP/IP/99/031600
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receptacle, said liner being =zttached along its
peripheral edge to said receptacle and an upper odge
of said first baffle means;

first means for supplying a gas to the outside surface
of said first baffle means; and,

second means for supplying a gas to said spillway;
whereby, in use, when a Eluid is held within saig
receptacle on the inside surface cf said liner so as
te hold said liner in a lining position with its
outgide surface in contact with the inside surface of
said receptacle and said first bafile means, a gas

£21 can
be passed through sazid first means to progressively
1ift said liner up and away from the inside surface of
said receptacle thereby displacing fluid held on the
inside surface of said liner to Ilow over the upper
edge of said baffle means down =zid spillway and
between the outside surface of zzid liner and the
inside surface of said receptacle until substantially
all of said £luid is so displaced, raising said liner
to a covering posgition in which it covers said fluid,
and a gas can be passed through szif second means to
1ift said fluid up said spillway ané over sald upper
edge of saiq baffle means onto the inside surface of
said liner brogressively lowerinc szid 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 tc the accompanying
drawings. in which: i

Figure 1 is a cross-sectional view of a swimming
poel incorporating a firzst embodiment of
the present system for rzizing and lowering

a liner;

AP/T/99701600
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Figure 2 is a igometric view from the front of &
baffle incorporated in the system shown in
Figure 1;
Figure 3 is a view from the top of the swimming poocl
shown in Pigure 1:
Figure 4 is a back view of the baffle shown in

Figure 2 incorporating a second embodiment
of the system; '

Figures 5 to 7 show schematically the progressive raising

of the liner shown in Figure 1;

Figure 8 shows the liner of Figures 1 and 5 to 7 in
a covering position sitting on the water in
the swimming peoel; and,

Figure 9 is & top view of the liner in the swimming
pool shown in Figure 5.

Detailed Description of the Preferred Embodiment
A first embodiment of a system 10 for ralsing and lowerin

a2 liner 12 (shown in broken line) of a swimming poocl 14 1
illustrated in figures 1-4.

[(e]

G}

The liper 12 may be alreacy
provided with the swimming pool 14 or may be retrofitred
later as part of the system 10. The liner 12 is attached
about its peripheral edge to the inside surface 16 oI the
swimming pool typically at a level above the normal water
line 18. The attachment of the liner 12 to the insice
surface 16 is typically by way of a rib locking strip 20
which does not form part of the present invention.

The system 10 for raising and lowering the liner 12
includes a first baffle means in the form of plate 22 wnich

defines a spillway 24 for providing L[luid communicaricn

AR/P/99/01600
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petween an outside surface 26 of the liner and the inside
surface 16 of the pool 14. The liner 12 is detached from
the inside surface 16 of the pool in the region behind the
plate 22 and reattached along upper edge 28 of the plate 22
by use of a conventional locking strip 20. This detaching
and reattaching of the liner 12 and formation of the
spillway 24 is most clearly seen in Figure 3. The liner 12
ig attached to the pool 14 and plate 22 in a continuous air
tight manner. In this embodiment, this is achieved by
extending the sides 29 of the plate 22 backwardly so that
they abut and can be sealed against the inside surface 16

of the pool 14 and extending the locking strip 20 along the
sides 29. '

A first means, in the form of a conduit 30, is provided for

supplying a gas, such as air, to the outside surface 26,
and more particularly for supplying air between surfaces 26

and 16. The conduit 30 has a length 30' which extends

along backface 32 of plate 22 just below the upper edge 28.

Rectangular holes or slots 34 are cut in the plate 22 to

the conduit 30/30’

is able to provide air to the outside surface 28 of the
liner.

communicate with the length 30‘. Thus,

-

A second means in the form of conduit 36 having a length

36’ which extends across the back face 32 of plate 22 near
its lower edge 38 is provided for supplying a gas, such as
air, to the spillway 24. The length 36’ is provided with =z
number of holes 40 for admitting air into the spillway 24.

is provided to allow fluid communication
between a front face 44 of the plate 22 and the ocutgsigde

surface 26 of the liner above the normal water line 18
and, the atmosphere.

A conduit 42

The conduit 42 has a length 42’ which
extends across the backface 32 of plate 22 ahove the length
30, The length 42' is in

=}

communication with holes 4¢

formed along the plate 22, It is envisaged that ths

AP/F/99/01600
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conduit 42 can also be connected with a vacuum source such
as a venturi device.

A number of spacers 48 extend between the backface 32 of
the plate 22 and the inside surface 16 of the swimming
pool. The spacers 48 provide the necessary spacing between
the plate 22 and pool 14 to form the spillway 24. The

spacers can also provide a means for connecting the plate
22 to the inside of the pool 14.

A debris trap/filter 48 is located betwsen back face 23 of
plate 22 and the inside surface 16 adjacent the length 36°.
The trap/fiilter 4% is in the form of & length of mesh which
extends for the width of the plate 22.

The' operation of the system 10 will now be described.

Assume, that the swimming peel 14 is empty and has its own
liner 12 with the shell of the pool 14 being substantizlly
impervious to water and the system 10 has not yst been
installed. To install the system 10, & length of the liner
12 approximately equal to ﬁhe length of the plate 22 is
detached from the, rib locks strip 20 on the inside surface

16 of the swimming pool 14. Plate 22 is then Ilowered
between the outside surface 26 of the liner 14 and the
inside surface 16 of the pool 14. The plate 22 ic then

fixed in place by any conventional means. Conduits 30 and
& is coupled to a fan through a valving system (not shown)
or selectively supplying air to respective lengths 30’ and
36, Similarly, the conduit 42, (if provided) can be
coupled with a vacuum device. The portion of the liner 12
detached from the swimming pool 14 is now re-attached along
the upper edge 28 of the plate 22 and the pool £illed with
water in a conventional manner to level 18.

th W

When the swimming pool is in normal use, water sits on the
inside surface of the liner 12 holding it into close

AP/P/39/01600
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conformity with the shape of the inside surface 16. When
it is desired to clean the swimming poocl 14 for the
purposes of removing debris from the bottom of the pool or
for cleaning the liner itself, air is directed through
conduit 30/30¢ to the outside surface 26 of the liner 12.
The air takes the path of least resistance which is along
the rib lock strip 20. The air progressively 1lifts the
liner up and away from the inside surface 16 Forming
initially a bulge 50 (refer to Figures 5, § and 8) around
the peripheral edge of the liner 12 immediately below the
rib locking strip 20. The lifting of the liner up and away
from the surface 16 displaces the water held within the
pool 14 s0 as to flow over the upper edge 28 into cthe

spillway 24. This water now lies beneath the outside
surface 26 of liner 12.

As air is continually passed through conduit 30/3Q’, the
size of the bulge 50 increases displacing further water to
flow through the spiliway 24. Progressively, the liner 12
is raised as more and more water flows through the spillway
{refex Pigure 6). Eventually, substantially all of the
water previously held on the inside of the liner 12 is now
held between the. inside surface 16 of the pool and the
outside surface 26 of the liner as shown in Figure 7.

Indeed, the liner 12 balloons above the level 18 of the
water. At this time,

the supply of air to conduits 30/30°
can be stopped. )

If desired, the liner 12 can be maintained in this position

for a period of time to allow drying and/or radiation with
ultraviolet light (from the sun),
cleaning. However,

or for scrubbing and
it may be preferable for the liner i2
to & position so asg to sit on top of the
water as shown in Figu:e 8. This
opening conduit 42 to the atmos
between the water

te be returned

can be achieved by
phere so that air entrapped
line 18 and outsige surface 26 can bleed

Lo the atmosphere. Alternately, to speed up the evacuation

AP/?/99/01600
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of this air, the conduit 42 can be attached to a vacuup

device. It will be appreciated that when the liner 12 sits

on top of and covers the water, not only can the liner 12

be cleaned but it also prevents additional debris from
entering the water. Further benefits

include reducing
evaporation and acting as a

safety barrier. It isg
envisaged that the liner 12 can be raised to the covering

position shown in Figure 8 when the swimming pool 14 jig not
in use.

The debris trap/filter 49 prevents foreign matter which may

initially be on the inside surface of the liner 12
passing to the outside surface 26.

from

To return the liner 12 to itg lining position in which it

gits in close conformity to the inside surface 16 of the
pool and against the front face 48 of a plate 22 &i
passed through conduit 36/36’ into the spillway 24. Ag the
air rises, it carries water up the spillway zné over the
upper edge 28 of the plate 22 onte the inside surface of

the liner 12. This motion of the water can be enhanced by

the provision of an air directing plate 52 across the top

cf the spillway: 24 extending in a horizontal plane and

toward the plate-22 Lo 2 point adjacent or passed the upper
edge 28. The weight of the water on the inside of the
liner 12 assists in lowering or sinking the liner 12 back
to its lining position.

Now that an embodiment of the Presen
described in detail,

invention has been

it will be apparent to those skilled

in the relevant artg that numerous modifications and

may be made without departing from the basic
inventiveé concepts. For example,

variations

while the specific
embodiments have been described in relation

pool, a

Lo & swimming
system 10 can be applied to any type of fluid

bearing receptacle such as chemical storage tanksz and

drums; ponds or tanks used for breeding marine animals; and
P

AP/F/99/01600
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water storage tanks. Also, in the embodiment described,
the liner 12 was provided as part of the swimming pool 14,
However, the liner can be fitted after the manufacturc of
the receptacle with, and as part of, the system 10. For
example in the case of a fibreglass swimming pool which is
not manufactured with a liner,

withh the system 10.

the liner 12 can be added

Obviously, the system 10 can be applied to a receptacle of

any shape. Further, the plate 22 can be of any desired

shape and configuration provided that it can define or form
a spillway 24 within the receptacle in which it is
installed. For example, in the present embodiment the
plate 22 can be made to extend across the full width of &

cne
pool 14, In that event, the sides 29 need not be extended
backwardly. Rather the sides can be simply sealed to the

inside surface 16 of the post 14. (The sealing is only

required to a depth below the rib locking strip 20 and need
not extend the full depth of the plate 22). If the system

10 were installed in a cylindrical or round receptacle or

tank, the plate 22 can be either planar as shown or can be

of arcuate sgection. Also more than one plate 22 czan be

incorporated into the system 10. Further, tile plates can

take the form of elongate strips which extend across and
down respective cornerxs of a
tank.

polygon-shaped receptacle

The plumbing arrangement for the conduits 30/30; 36/36';

and 42/42' can also be rearranged in any suitable form and

configuration. Indeed, in one option, the conduit 42/42°

can be dispensed with and the evacuation function periormed
by these conduits can be transferred to the conduit 30/30°

provided that the openings 34 remain above the level of the

fluid within the xreceptacle. This modification will

require valving so as to selectively pass air Lo the
outside surface 26 of the liner for raising the linexr

to evacuate air trapped between the outside surface

AP/P/99/01600
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the water line 18,

In yet a further variation, the conduits 30/30°, 36/36¢,
and 42/42' can be provided as separate integers not
physically connected with the plate 22. 1In particular, the
conduit 42/42' can be provided at any location along the

inside surface 16 of pool 14 at a level above the

water
line 18 and positioned so that it can evacuate air which
may be trapped between the outside surface 26 and water

line 18 when the liner 172 is raised. In this way, the
upper edge 28 of the plate 22 can be submerged to below the
water line 18. By the providing a conventional skimmer box
of pool filtration system within the spillway 24, the
provision of the system 10 would nol interfere with the
normal filtering cycle. Although, one further modification
is required in this event. That being to raise the level
of the filtered water returns to a point above the rin
locking’strip 20.

In yet a further wvariation a second baffle can be
incorporated into the system 10 to assist in the emptying
of the receptacle. The second baffle lies between the
outsidg surface 26 of the liner 12 and the front face 48 of
the plate 22 and extends parallel to but spaced from plate
22. The upper edge of the second baffle is preferably
below the level of the rib locking strip 20 on the plate
22. The liner is simply draped over the second baffle and
conduits 30/30' are configured and/or disposed to feed gas
into the space between the plate 22 and second baffle. 211l
other features of the system 10 remain substantially
unchanged. -

211 such and further‘modifications and variations acs would
be apparent to those skilled in the relcvant arcs are
considered to be within the scope of the present invention,

the nature of which is to be determined from the foregoing
description. '

AP/T/99/01600
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CLAIMS

A system for raising and lowering a liner of a fluid
bearing receptacle, said 1liner attached along its
peripheral edge to sald receptacle, said system
inecluding:

a first baffle means adapted for connection to said
receptacle in a manner go as to form a spillway which
provides fluid communication between an outside
surface of said liner and an inside surface of said
receptacle, =aid liner being detached from said
receptacle in the region of said baffle mecans and
reattached along its peripheral edge to an upper edge
of said baffle means;

first means for supplying & gas to the outside surface

‘of said liner; and,

second means for supplying a gas to said spillway;

whereby, in use, when a £fluid is held within said
raceptacle on the inside surface of said liner so as
to hold said liner in & lining position with its
outside surface in contact with the inside surface of
sald receptacle and said first baffle meansz., a gas can
be passed through said first means to progressively
1ift said liner up and away from the inside surface of
sald receptacle thereby displacing f£luid 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

inside surface of said receptacle until substantially
all of said fluid is so displaced, raising said linex
to a covering position in which it covers sdid fluigd,
and a gas can be passed through said second means to
1ife said fluid up szaid spillway and over said upper
edge of said baffle means ontc the inside surface of

said liner progressively lowering said liner back te
said lining position.

AP/P/99/01600
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A system according to claim 1 wherein said first means
iz in the form of a conduit or manifold having a
length which extends along or near the upper edge of
said baffle means.

A system acceoxding to claim 2 wherein said second
means comprises a conduit or manifold having a length

extending along or near a lower edge of said baffle
means,

A system according to claim 3 wherein said first
conduit or manifold is formed on a side of said baffle
means adjacent the inside surface of sald receptacle
and said baffle means is provided with one or more
openings to provide fluid communication betwcen said
conduit or manifold and said outside surface of said
liner.

A system according to claim 4 wherein said baffle
means is in the form of a plate shaped or otherwise

configured to be spaced from a side wall of said
receptacle.

A system actording Lo claim ¢ wherein said baffle
means is in the form of one cr more plates which

extend across and down respective corners of said
receptacle.

A system according to claim 5 further including said
svstem further includes <thiré means for zllowing
evacuation of gas entrapped between the outside
surface of said liner and saidé fluid when said liner
is in said raised position so that saild liner, when in
the covering position, can sit on said fluid.

A system according lo claim 5 further including filter

means for filtering fluid as it flows through said

AP/F/99/01600
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spillway.

A liftable liner system for a fluid bearing receptacle
including: ’

a flexible 1liner sghaped to conform to an inside
surface of said receptacle;

first baffle means adapted for connection to said
receptacle in a manner so as to form 2 spilliway which
provides fluld communication between an outside
surface of sald liner and an inside surface of said
receptacle, said liner being attached along its
peripheral edge to said receptacle and an upper edge
of said first baffle means;

first means for supplying a gas to the outside surface
of said first baffle means; and,

second means for supplying & gas to said spillway;
whereby, in use, when a fluid is held within said
receptacle on the inside surface of said liner so as
to hold said liner in a lining position with its
outside surface in contact with the inside surface of
said receptacle and said first baffle means, a gas can
be passed through said first means to progressively
1ift said liner up and away from the inside surface of
said receptacle thereby displacing £luid held on the
inside surface of saild liner to flow over the upper
edge of said baffle means down said spillway and
between the outside surface o¢f said liner and the
inside surface of said receptacls until substantially
2ll 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-means to
1ift said fluid up said spillway and over said upper
edge of said baffle means onto the inside surface of

said liner progressively lowering said liner back to
said lining position.

A system according to claim 9 wherein said first means

APR/P/99/01600
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is in .the form ot a conduit or manifold having g
length which extends along or near the upper cdge of

said baffle means,

A system according to claim 10 wherein said second
means comprises a conduit or manifold having a length
extending along or near a lower edge of szaig baffie
means. )

A system according to claim 11 wherein said firge
conduit or manifold is formed on a side of said bafsfl

means adjacent the inside surface of said receptaci

and said baffle means is provided with one or mere
openings to provide fluid communication between s&id

conduit or manifold and said outside surface of =
liner.

A system according to claim 12 wherein said baffie
means is in the form of = plate shaped or otherwise
configured to be spaced from = side wall of gcai
receptacle.

e
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