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-1 WATER STORAGE TANK FIELD OF THE INVENTION 5 The
present invention relates to a water storage tank. Embodiments of the
water storage tank find application, though not exclusively, for catchment
and storage of rainwater in domestic and rural settings. 10
BACKGROUND OF THE INVENTION Tanks are commonly used for
collecting rainwater runoff from roofs irddmestic and rural settings via

downpipes for storage of the WaER SPORATENtTARIKS 15 water supply
and other freshwater sources. In many localities, it is a requirement for

new dwellings under construction or extensions to existing dwellings to
incilde-® eﬂ_ﬁgra'd\i,‘vl%w.l@@ Conventionally, such tanks have a

rounded profile and are bulky, the diameter of a tank being largely

dependent on itsyateyhalding CpRoEHt RiFarki e 528 d@ter storage

provide an interior.volume for_the reception and storage of water, and
At BT AR 25 i AR P BRSE S ARk DL or
maagtesait ionscddvangty paticxalivgaxelyorfniteagementaand
typé‘,%ﬁaﬁ@we?e{?mﬁéﬁyiwr@m@%mcﬁlﬁﬁéhf%fﬁh’?@.

of 30 rainwater and allow for its gradual controlled seepage into sand or
aggregate, or flow to some other drainage system. Such stormwater

retBAGHPBEUNRsGhay dEmBMYENT Kk for the temporary storage of the

water pending its controlled release from the system. 35 However, the

insmmaﬂonofanﬁgﬁpgegqgngdﬁ%only used for collecting rainwater
runoff from roofs in domestic and rural settings via
downpipes for storage of the water to supplement mains
water supply and other freshwater sources. In many
localities, it is a requirement for new dwellings under
construction or extensions to existing dwellings to
include a water storage tank.

Conventionally, such tanks have a rounded profile
and are bulky, the diameter of a tank being largely
dependent on its water holding capacity. Such tanks are
sealed to provide an interior volume for the reception and
storage of water, and include steel tanks and tanks
fabricated from plastics materials.

For many sites, It is necessary to provide
adequate stormwater retention. A typical stormwater
retention system is designed to collect large volumes of
rainwater and allow for its gradual controlled seepage
into sand or aggregate, or flow to some other drainage
system. Such stormwater retention systems may comprise a
tank for the temporary storage of the water pending its
controlled release from the system.

However, the installation of an above ground
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water storage tank requires considerable space to be available at a site
for placement of the tank. The bulkiness of conventional cylindrical tanks
also requires a large amount of space for their storage and transport. 5
Moreover, the peripheral walls of such tanks provide the requisite
structural rigidity to the tanks. As such, it is necessary to fabricate the
tanks from relatively heavy gauge materiad which increases fabrication

cogia el SSdvEIRY €nkHEONEN EI QY Idideaelidnepaiis to be
prqyi er_sto . ising. a) an eﬁénﬂﬂtha
de%ﬁ%?sé%%rigr oﬁ%‘%ﬁ%@rﬁgﬁﬁg@r %hment bagtrhe

locRtkibnasstk ifRAveHol Ryal 1xl bnditieah thertRecdi thpauires
passdgargiewateo urit td" ospageat feast the of tistbagse and@5t(daasport.

leggb PREYAHEt iBHAe QSIS PRFFR0 P! Wals! HAAKRE PREVI @ the
least one of the b%?’s out of the tank. Bi us&g the bag or bags to collec .
ta

anl QWIS 3Gty eRruheY shag b need r%f'yéssealét?fo?uc . It
retéatine cbFamryMevedab riheadey dheadamsy eremangbatiwely heavy

stagslinge seE-eeppatingHiesitigheittinste Faisrseal ebihedasikio

thereby provide their own structural support independently of the shell
when the bag 35 or bags are filled with water in use. This allows the outer

shelV¥iiRYtalk td HE rda¥EAY MAN-walled with a concomitant saving in

the cost of materials used for its 3 -

The present invention provides a water storage
tank, comprising:

(a) an outer shell that defines an interior of
the tank,

(b) at least one water catchment bag located iIn
the tank interior,

(c) at least one inlet In the outer shell for
passage of water into the or bag at least one of the bags,
and

(d) at least one outlet in the outer shell for
passage of water from the bag or at least one of the bags
out of the tank.

By using the bag or bags to collect and store
water, the outer shell of the tank need not be sealed for
retention of water. Moreover, the bag or bags may be
arranged in a standing, self-supporting position within
the outer shell of the tank to thereby provide their own
structural support independently of the shell when the bag
or bags are filled with water in use. This allows the
outer shell of the tank to be relatively thin-walled with
a concomitant saving in the cost of materials used for its



fabrication. Preferably the bag or bags are secured in position within the
interior of the tank to retain the bag 5 or bags in a substantially upright
position. Preferably the bag or bags are adapted to withstand
substantially the entire hydrostatic load exerted on the bag or bags when
the bag or bags are filled 10 with water. Preferably the bag or bags are
substantially self-supporting in the interiofofthe tank. 15 The term
"sefagisti®ns understood herein to mean that the bag or bags do
not require the outer shell of the tank to support the bag or bags in an
upright position when filled with water. 20 The tank may comprise a _
plurality of the bBgE FekaR bYatteskadiRy pbassh aftarRRieHigs nin
sideas itheanteriptioi thetfan k 1 Rtsferedly e Hdgs dr@nkietcometidchfathe bag
floyr2p ab&2ye tora et ip:A1 9lgsPRLO JUSiARBlY the bags
comprise openings in upper and lower sections of walls that interconnect
the bags. 30 The tank may comprise one bag in an upstanding position
in the interior of frekekabhdyattibastadswntligsilate aokitedoto

Profp@apt hrisisglsstathedarisead ! wiatlyr8S1ofgpastderartload

partition% tr(llat diviggﬁ th% bag into,a plur ité( of {'rﬁter%onnectedbinternal .
exerted o & hag ar b when the bag. or bags dre filled

compartments for storingwater. reterably the paritions are formed

10 soWHdihthead@Fe upper and lower openings between compartments that
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allow water flow between compartments.

Preferably the bag or bags are substantially
self-supporting in the interior of the tank.

The term “self-supporting” is understood herein
to mean that the bag or bags do not require the outer
shell of the tank to support the bag or bags in an upright
position when filled with water.

The tank may comprise a plurality of the bags,
each iIn an upstanding position, arranged side by side iIn
the interior of the tank.

Preferably the bags are interconnected for flow
of water from one bag to an adjacent bag.

Preferably the bags comprise openings iIn upper
and lower sections of walls that interconnect the bags.

The tank may comprise one bag in an upstanding
position in the interior of the tank that at least
substantially fills the tank interior.

Preferably the single bag comprises a plurality
of spaced-apart partitions that divide the bag into a
plurality of interconnected internal compartments for
storing water.
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5 Preferably the internal compartments are configured to permit filling of
the compartments at essentially the same time. 10 The bag or bags can
be formed from any suitable polymeric material. Preferably the tank is
elongate, with parallel side walls and curved end walls, with the length of
the 15 side walls being greater than the spacing between the side walls.
With this arrangement, preferably the tank4comprises a plurality of the
bags, each in an upstanding 20 position, positioned side by side in a line

in the tank inter; %@g@%ﬁ%:ﬁ {1?1 f1be jpak fdgfﬁ{?ébaeEOa 9ot

which mcludest inlet |nlets an ag or one

of #HREAF&H IS HHI%%En%qn %P"é@pfeﬁ&%‘? hﬁg%nb@d@Y?@b &SRR nents
Iocam]tlnarlammmvaj:the ilbdvo bescleiezew atsoripmson thee mtet or inlets.
Typically, the bag or bags are formed from water 30 impermeable

polyethylenem oyen fabric. Suitable Iymer materials for the
Coating and the (RIS TRAIG e ERE A SONBEETSIctstadh
eaclobiglasedcaipngigrof bt Idbsl 1351950 fitrébemoampaiidraditst 1adist

10@e §upti A {pnkHaay dedositined on an in situ on-site - 5 concrete
or cement slab or concrete pavers. Preferably the tank comprises a

purpose-built base for supporting the outer shell and the bag or bagsin 5
an operative poditiéh.Ia@f&ablyass 12ae dxsscEanaefidrsheiapy suitable
polymeric material.

Preferably the tank is elongate, with parallel
side walls and curved end walls, with the length of the
side walls being greater than the spacing between the side
walls.

With this arrangement, preferably the tank
comprises a plurality of the bags, each in an upstanding
position, positioned side by side In a line in the tank
interior.

Preferably the outer shell of the tank comprises
a lid which includes the inlet or at least one of the
inlets, and the bag or one of the bags has an opening in a
top end or has an open top end that is located in relation
to the inlet to receive water from the inlet or inlets.

Typically, the bag or bags are formed from water
impermeable polyethylene multi-ply woven fabric.
Suitable polymer materials for the coating and the fabric
include polyethylene and polyester.

Preferably each bag has a capacity of at least
750 litres, more preferably at least 1000 litres.

The tank may be positioned on an In situ on-site



prevent access of the tank interior to vermin. 10 The base may be formed
from a plurality of base modules interlocked together to provide a support
surface on which the bag or bags stand. Preferably each base module
comprises a body 15 having at least one side for adjoining a side of

another module, and interlocking members in the form of at least two
spaced lugs located at the at least one side to define a shaped region
thesebetinvees, vithdbashepe PAbheiediohdedte spelvthas another lug
located at the other module 20 side can be positioned in the region

between the two_spaced lugs in a manner that enables fastening of the _
lugs together toRREEBYIEMNERSoFABK aE AT RSB/ P RbRAGRgPUTIT
sideas25 fio onetippo thel fagterheg tagethrerstialld laged cehdoebargploed bsigs In

5 theaﬂtth@’tgaLEW@rWimH?? two spaced lugs. In other words, a
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separate fastener is not required. 30 Preferably the interlocked base
modules define a pallet on which the tank can be transported from a
manufacturing Idbegibanakhyerkhesd asatiol oBrsetivg Hieteasestsfihbsto

a gevelen WhiktBies 35tk 62 0K FISROHFE froFd a/apmiiecturing

location to an end-use location. - 6 The tank may comprise at least one
outlet connection fitting for flow of water from the bag or bags. The tank
may comprise af RAsPase ovaioes Eahrestichriating fitkdlcakiter of base
exergfulater iote itko kel Thegeittheshalboitheviade maystpppite surface

SidgnV\(ﬁ'l.ﬁ '&rhthﬁ,lfgrrgacg %Qlub%{'ﬁgogc@aﬁ@fe side and end

Preferably each base module comprises a body
having at least one side for adjoining a side of another
module, and interlocking members in the form of at least
two spaced lugs located at the at least one side to define
a shaped region therebetween, with the shape of the region
being such that another lug located at the other module
side can be positioned in the region between the two
spaced lugs in a manner that enables fastening of the lugs
together to thereby join the modules at their respective
adjoining sides.

In one form the fastening together of the lugs
can be enabled by the other lug interfering with the two
spaced lugs. 1In other words, a separate fastener is not
required.

Preferably the interlocked base modules define a
pallet on which the tank can be transported from a
manufacturing location to an end-use location.

Preferably the base defines a pallet on which the
tank can be transported from a manufacturing location to
an end-use location.
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10 panels held together by fasteners. Preferably the panels are sheet
steel sections. More preferably the sheet steel sections are 15 profiled in
cross-section to structurally reinforce the walls of the tank. The panels of
the outer shell and the bag or bags can be "flat packed", thereby allowing
the tank to be 20 stored and transported in a kit form and assembled on
site at an end-use location. Preferably thed'kit" tanks are constructed so

that the panels ansbthedeag m@@a@ﬁ)mbtm ean ll@.éélp&ﬂkédcmndlzt
t t
ra@%ﬂ?{t%eceqégbsrz m?ﬁ/h%‘rthia It8(ﬂ‘ HPXAV%Eté# PRI ’Eﬁ%e’HQ or bags.

Hence, ed as a pallet on which the remainder of'the
components of the tank can be stacked for transport to an end-use
location, preferditig wkappeaypdyethyiese atotheagbtectsyedBaetil tov

relRiHRE COMPPENER Thif erahk FRARIBS AR Y BELSCHP I ® rom the

components. Each component can also be individually carried to difficult
to 5 locations compared to conventional integrally formed water
storage tanks, which can substantially reduce transportation and 35
installation costsrifesusim@ieusHsaNCesr Iaenahkermsy itBifpiasexis¥de
"kit" tfﬂks' =7 {:he present in¥entiori Brov'dq:s a kj|1; f%r.assen_i:bly of

alls’in hE Qrm of a. D ra*léy o) 1sgrete §%ﬁg and end
W%&sommnmuteklammnmgapw|W0fmmesaape o be
fastened pdeeldt tbasetanodwyr EastentEsank, the outer shell

defining an interior 5 space for at least one water catchment bag for

receiving waterlgrp%qgﬁpéglfgienlﬁ% %rquellaquj gﬁq@iggt %e\gqteé%etgﬁ ONs.

wherein the outer s and ags are adapted to be conne
together
More preferably the sheet steel sections are

profiled in cross-section to structurally reinforce the
walls of the tank.

The panels of the outer shell and the bag or bags
can be “flat packed”, thereby allowing the tank to be
stored and transported in a kit form and assembled on site
at an end-use location.

Preferably the “kit” tanks are constructed so
that the panels and the bag or bags of a tank can be
packed and transported on a base on which the tank may be
ultimately assembled. Hence, the base may be used as a
pallet on which the remainder of the components of the
tank can be stacked for transport to an end-use location,
preferably wrapped in polyethylene or other protective
film to retain the components of the tank together and for
protection of the components. Each component can also be
individually carried to difficult to access locations
compared to conventional integrally formed water storage
tanks, which can substantially reduce transportation and
installation costs in such circumstances.

In general terms, in the context of “kit” tanks,



10 An alternative option to the above-described "kit" tank option is an
integrally-formed, factory assembled tank that is transported as an
assembled tank. Tanks of this type are referred to herein as "factory
assembled" tanks. 15 Typically, the tank is adapted to hold at least 750
litres. There will be situations in which tanks of 750 litres will be required.
There will also be situations in which tanké holding larger volumes of

wattie?(pwdiesediiiedn Tt doks pizes ddes ta Sopt lifies cisewi® e of a

conlg @90?9@@@&3]&9%%‘9%&?‘%‘2@’{[@? Péﬁ%‘%{a]“é“m?&g TeY ¥

utilised as a water retention system. rm "water retention as

us@neksn Alartednks: bEa Tasterachikposiheh ifemdgfman outer
tersperhly cfortige dfaviier atauinouititad inHbé Bydiefi pendingrgrada&rior

5 Or epajrellepgplepsereRa ehe SESHELIF USSR AMMEORSSIFSEN 2 iving
consur%s)’tlo in drinking, washing ohclothes, flushn}f; of toilets, shqwerin

or Bateg, THaRrR dFf P dedd ok RaRU TR NFRECAEC, RERF 1NY the
suifadsyror iandruvhedenibe fohaateriieroisbed brandnmtieobagy othdpags are

copgRiptda appliertictoiabwatrl 3brtieloth a domestic or rural

sense or discharged to a water catchment pit or pits or a drainage system
or systems. - 8 Preferably, the water retention system is a rainwater

10 retention systenf\for L prs\adidy of apddshefentdls vaevansigy oy ibed

“kit” tank option is an integrally-formed, factory
assembled tank that is transported as an assembled tank.
Tanks of this type are referred to herein as “factory
assembled” tanks.
15
Typically, the tank is adapted to hold at least
750 litres. There will be situations in which tanks of
750 litres will be required. There will also be
situations in which tanks holding larger volumes of water
20 will be required. Tanks sizes of up to 5500 litres or
more are contemplated.

The above-described tank of the present invention
may be utilised as a water retention system.
25
The term “water retention” as used herein in the
context of a water retention system is meant the temporary
storage of water accumulated in the system pending gradual
or controlled release from the system for use in a
30 domestic sense for consumption iIn drinking, washing of
clothes, flushing of toilets, showering or bathing,
watering of gardens or lawns, washing of cars or hard
surfaces or in a rural sense for watering of land or
animals or any other conceivable application that water
35 has in both a domestic or rural sense or discharged to a
water catchment pit or pits or a drainage system or
systems.



The term "water" as used herein is understood in the broadest sense to
include stormwater, rainwater, sewage, effluent and combinations thereof
unless otherwise specified. 10 Hence, the present invention also provides
a water retention system comprising the above-described water storage
tank. 15 The present invention also provides a method for assembling a
water storage tank, comprising: (a) locatin§ an outer shell of the tank in an
upright position, the outer shell defining an interior of 20 the tank; (b)

positoning at e SR IRy CoNSDE A0 PARUNPRIFIeCE b ey tank

such that the bag  stands in an upright position for receiving water from an

25 iR TYRIAEa eI BYSEER: EREIHIR RY U¥ARd&hPhetbag

or suiepteoeantathe wage to suppligt in the outer shell for passage of

water out of the tank. 30 The present invention also provides a base for
supporting a water storage tgnk wheyein the base defines a_pallet on n
wihich either the Do B R EHE b titaRed ASERMIed TrHigPEsEood in
forheahboadesposensonta 3I0@hudcakingiwadson torad ewaise,

locaéipagEhe bFF MaVtCURBIiz® AR RaEs drrdute o uRRYEESAherwise
upport Ségrfacée for the tank. Alternatively, the base may comprise a

S
plurglﬁyc/:' &FBase modules interlocked together to provide a support

10 surface for the tank.
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Hence, the present invention also provides a
water retention system comprising the above-described
water storage tank.

The present invention also provides a method for
assembling a water storage tank, comprising:

(a) locating an outer shell of the tank In an
upright position, the outer shell defining an interior of
the tank;

(b) positioning at least one water catchment
bag within the interior of the tank such that the bag
stands in an upright position for receiving water from an
inlet or at least one inlet in the outer shell; and

(c) connecting the bag or at least one of the
bags to an outlet in the outer shell for passage of water
out of the tank.

The present invention also provides a base for
supporting a water storage tank wherein the base defines a
pallet on which either the other components of the tank iIn
assembled form or kit form can be transported from a
manufacturing location to an end-use location,

The base may comprise one base module that



10

15

20

25

30

35

Preferably each base module comprises peripheral interlocking members
interlocked with corresponding 10 structures on one or more adjacent of
the base modules to form a support surface. Preferably each base
module comprises a body having at least one side for adjoining a side of
another 15 module, and interlocking members in the form of at least two
spaced lugs located at the at least one sid® to define a shaped region

thesebeinges, witbippshapeoF farceeofot bemeg sueikthat another lug
located at the other module side can be positioned in the region between

the two 20 spaced lugs in a manner that enables fastening of the lugs
together to thereby join the modules at their respective adjoining sides. In
one form the fastdrtieg hegetred 9f, theHeg b Eecarale eoaplenidey toeplural ity

othef lyphieriryiion W {RQ B R d g RO Y Y FSVE GEPE dEipport

fastengéals not required. Preferably each base module comprises an
elevile Igﬁoﬂ:\lﬂ.%r‘é‘%} bly each base module further comprises one
or more support structures depending downwardly from the platform for

contact with a gopEfeHElsFe t@ééﬁ_pﬁﬁéﬁe SN Bﬁpm\egnwﬁ pheral

more,gft %ij‘ﬁport stru%tures --1CL IS poll?(w&md-%ens to a top side of
interlociing members Inter locked w EOErespondin

the platform. " The “Support structure or structures thereby form cavities

theSHBHE}H RTcIPBafDe MEJdNAIFEsaH acantashd |a;z@mb@mﬁmgnodu les to

insfdlation aftipptank teuesuickd lateral displacement of the tank when
assembled. Preferably the interlocked base modules define a
Preferably each base module comprises a body

having at least one side for adjoining a side of another
module, and interlocking members in the form of at least
two spaced lugs located at the at least one side to define
a shaped region therebetween, with the shape of the region
being such that another lug located at the other module
side can be positioned in the region between the two
spaced lugs in a manner that enables fastening of the lugs
together to thereby join the modules at their respective
adjoining sides.

In one form the fastening together of the lugs
can be enabled by the other lug interfering with the two
spaced lugs. 1In other words, a separate fastener is not
required.

Preferably each base module comprises an elevated
platform.

Preferably each base module further comprises one
or more support structures depending downwardly from the
platform for contact with a ground surface to support the
tank.

Preferably one or more of the support structures
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pallet on which the outer shell and the bag or bags of the tank can be
transported in a kit form from a manufacturing 10 location to an end-use
location. The present invention also provides a base adapted to support a
water storage tank, the base comprising a plurality of base modules
described above 15 that are interlocked together to provide a support
surface for the tank. The present inventicklalso provides a base module

fﬁribe ra@selltgmblmi‘oa bpemedapted tespipsPta WReERd FOORANK, The
t _
et RS SR PR, B e S O e e in

to Hr6viBd AL TRAET paht R upBBrterhEd tsdhiuddhentpd d thiki $8ble
Prdfaratiy bhchlbasagnansddeadlgptison adfodshdatimglat teasteseradd

for poeipip /796 RIGHRIMY BiPdiife apsRIGHRERNIJBEMBFEYN the

form of at least two spaced lugs located at the at least one side to define

30 a shaped region therebetween, with the shape of the region being

such that anothétreféowhdy athe dthéembockedidmasan begiobripndefine a

in {hgrepgenReWeEBRh e AE0 csRRSEIJHET IN MRS thRlE ™ PI®ags of the

M%gngmm%m%t%gmamgmm%Jmgqmmm#smmmr .
ank®c & hrd Eprtp in L form. from g ma ﬂfacturlng

respective adjoining stdes. Th-one form the fastening together of the

lughQCRIt kAR HeOeRibleAByURe oliFakd Mierfering with the two spaced

lugs. In other words, a separate fastener is not required. 5 The present

mvenmm1msop¥%gkﬁﬁ%§gﬁ¥ invention also provides a base
adapted to support a water storage tank, the base
comprising a plurality of base modules described above
that are interlocked together to provide a support surface
for the tank.

The present invention also provides a base module
for the assembly of a base adapted to support a water
storage tank, the base module comprising interlocking
members arranged to interlock with corresponding
structures on one or more further of the base modules to
provide at least part of support surface for placement of
the tank.

Preferably each base module comprises a body
having at least one side for adjoining a side of another
module, and interlocking members in the form of at least
two spaced lugs located at the at least one side to define
a shaped region therebetween, with the shape of the region
being such that another lug located at the other module
side can be positioned in the region between the two
spaced lugs in a manner that enables fastening of the lugs
together to thereby join the modules at their respective
adjoining sides.

In one form the fastening together of the lugs
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storage system for a water storage tank comprising: (a) at least one water
catchment bag adapted to be secured in position within an interior of an
outer 10 shell of the tank so as to stand in an essentially upright position;
(b) at least one inlet opening for entry of water into the bag or at least one
of the bags; and 15 (c) at least one outlet for flow of water from the bag or
at least one of the bags. The present invehlior also provides a water 20

stasage bestenuiol @dvaier etasaga ik duypisiees efe pie) Shetiandie two
plurali W, catchme ranged_si ide relat] e-
N e RO T e e e S B
po&i88H WiRErein the bags are interconnected for flow of 25 water from

one bag to an adjacent bag, at least one of the bags has an inlet opening

for entry of watef o fhe D308, RO& GRS CAR<Y - 8078188S ANRHHSE
opening for flow of Watfr from the bigs. 30 An% discussion of documents,

acRtATRGRISY FLGRE CAritieé T Ghe Tk a8 e ERMRIIRIS -

this specification is solely for the purpose of providing a context for the

present inventioqa§ is At t?é@siﬁ@ﬁ@%&&@ﬂ”&%ﬁi@ﬂﬂéﬁ@%ﬁ algfpted to
these matters 305 form IO%art gfithe %/:'Lotrha.lrt base or \e[/ere common %eré%r%er

knov{e\;le?e(élfr'{ e fCIdTRRVanPDH the preger"latnln\’gn fon' 35 iPexi§edh
AuS ﬁhf

oPEisEiBet@pkiore tias- 10 -pERAE, dateast teisspplidaldy upright
Thpagihebdihjs specification the word "comprise”, or variations thereof

such as "comprises" or

(b) at least one inlet opening for entry of

water into the bag or at least one of the bags; and

(c) at least one outlet for flow of water from
the bag or at least one of the bags.

The present invention also provides a water
storage system for a water storage tank comprising an
outer shell and a plurality of water catchment bags
arranged side by side relative to one another within the
interior of the outer shell so as to stand in an upright
position, wherein the bags are interconnected for flow of
water from one bag to an adjacent bag, at least one of the
bags has an inlet opening for entry of water into the
bags, and at least one of the bags has an outlet opening
for flow of water from the bags.

Any discussion of documents, acts, materials,
devices, articles or the like which has been included in
this specification is solely for the purpose of providing
a context for the present invention. It is not to be
taken as an admission that any or all of these matters
form part of the prior art base or were common general
knowledge in the field relevant to the present invention
as It existed in Australia or elsewhere before the
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5 "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not
the exclusion of any other element, integer or step, or group of elements,
integers or steps. 10 The features and advantages of the present
invention will become further apparent from the following detailed
description of preferred embodiments togéther with the accompanying

drayrines-.ily BRilte RIFSERIRT K DicadioACCOMPANYING
DRAWINGS The present invention is described further by way of

example with reference to the accompanying drawings, of 20 which:

Figure 1 is a sideMEHSRaH bUIHsheARG GhET sablRImE Ao tOREter
storagm anksa’ the present 1iate o ; Biclfigofe 2usch pden Vieompirthsdid” or

of tEPP SieY©!f ﬂﬂ\ﬁ‘l’ﬁt%éti!(ﬁ@éﬁé%SBFlﬂé"ﬁ r%pﬂ&?"‘%ﬂ%”ﬁméi‘ﬁbuon of
eIongat Ero |I§‘g?ee e tank;_30 Fi ure 3 is an end view of’the ou

AR Yo F!&Ui% Eire X RPm 8d YV Br Qf ft %R‘)SP"S
stnp“fbegmvenag’ agﬁm@et\nemw partelthﬁ tiexolies 50l of trnBsokher

stasgem ek offrigegel: figueee topCyg ?éB?Ctbfﬂ)éSI@Né e, fPRtegers
13 e'l,nd ide views 0 base module of a base for the outer shell shown
in Igigure ? Eigure 6 is an isometric view of two base modules

The features and advantages of the present
invention will become further apparent from the following
detailed description of preferred embodiments together
with the accompanying drawings.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

The present invention is described further by way
of example with reference to the accompanying drawings, of
which:

Figure 1 is a side view of an outer shell of one
embodiment of a water storage tank of the present
invention;

Figure 2 is a plan view of the lid of the outer
shell of the water storage tank of Figure 1 showing the
slim, elongate profile of the tank;

Figure 3 is an end view of the outer shell of the
water storage tank of Figure 1;

Figure 4 is an end view of a bolt cover strip for
covering a joint between panels of the outer shell of the

water storage tank of Figure 1;

Figures 5A to 5C respectively show plan, front
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5 of Figure 5 when assembled together to form a knockdown pallet;
Figure 7 is a perspective view of one embodiment of water catchment
bags in the form of bags of the water 10 storage tank of Figure 1; Figure
8 is a top view of the bags of Figure 7; Figure 9 is a partial side view
showing the 15 interconnection of a bottom region of the bags of Figure 7
in an empty condition for passage of watek3rom one bag to the next bag;

Figute 19is@ sidewisvosf an patss shed ol 2binethpasithpogh tiee thuter

on r, grmaﬁgi n ater storage tank of the present invention;
Fig%l?(glﬂ isap an?ﬁev&ib&lé%idtfdf the outer shell of the water storage

tank of Figure 10; 25 Figure 12 is an end view of the outer shell of the

water storage taRkgil FegBe ID; &igursdiat cipergpectivefviewafbase modules

a”B‘ﬁelﬁir%Qﬁ@h@J%%?f the QEhbeRF HE U te PMROIFHRR of WRAGEKdowN

catc ir!e bags in the form of bags of the water storage tank of Figure 10
w [ ep rtially cut away to show the interconnection and more
particularly the openings between adjacent bags that allow passage of

water from one bggin-S57hgext pagsprEtbuse Jidf ag¥osmeeelibdiment
alo(gl thg1 ig'e 14- %5%4 qg Figurse 191 Wﬂ;{:h §_howst ocatiogﬁfo%ee water
bags shownR in CI?;igBure 73 In 91 ank. DETAILED DESCRIFT

PREFHREE DB OFINTBRYEE 515ach embodiment of the water storage

tank in

Figure 8 is a top view of the bags of Figure 7;

Figure 9 is a partial side view showing the
interconnection of a bottom region of the bags of Figure 7
in an empty condition for passage of water from one bag to
the next bag;

Figure 10 is a side view of an outer shell of
another, although not the only other, embodiment of a
water storage tank of the present invention;

Figure 11 is a plan view of the lid of the outer
shell of the water storage tank of Figure 10;

Figure 12 is an end view of the outer shell of
the water storage tank of Figure 10;

Figure 13 is a perspective view of another,
although not the only possible other, embodiment of water
catchment bags in the form of bags of the water storage
tank of Figure 10 which is partially cut away to show the
interconnection and more particularly the openings between
adjacent bags that allow passage of water from one bag to
the next bag; and

Figure 14 is a cross-section along the line 14-14
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accordance with the present invention shown in the Figures comprises an
outer shell 2 that defines an interior of the tank, a plurality of
self-supporting water catchment bags 10 48 located in the tank interior, at
least one inlet 19 in the outer shell for passage of water into the bags, at
least one outlet 21 in the outer shell for passage of water from the bags
out of the tank, and a base supporting thd%uter shell and the bags. 15 An

outit shelidref are embedinstives ththwakscaleiage tehkeh# bags shown in
acgcrr apee x\g.thitnegﬁ%s?ﬁlér&vention is shown in Figure 1. 20 The outer
el and si

sh comprises en e panels 6 and 8 that are fabricated from
thin-walled (0.55 mm) corrugated steel and a lid 16 fabricated from
thiDEVA EDEBteRE SERTIRT €0N aDE JitkE PEREIEH &MBBIMAERD &N are
respectively secured together by fasteners in the form of galvanised bolts

received in aligned apertyres, defined in_the panels, thereby forming joints
generally indicaﬁ@oji/) ?H%)RGME%\ECP& EEEh WRkess Rt sh lrﬂ< mn
30aEEreiy)ahe wiildr stiedt pafahendni haeatwidth S dwm abodiwod-igures
mreémpPedel S8R eyt nshalacesseriregEifRs his ArBRRIdr of the
moge preferahly, oy ARouL pOQ 1P 0 Aol 14180 mim dbe lepdihotiper oo
35 outershelfuil ?yplcaxf be in"a range PR arf%utal,ﬁ& FAm 10 About 229

3,650 harate@hdre pkerriapkirdntyolR ss@khnd eagbodne 180 heh A9 In
widthe Therbeightioé e ddter pAssaloell wifl typicekty hatoarhegdafiomat

i‘b594%%33n§n08ﬁ%molﬁi‘%%tﬁ5% MRAEGLPRE RIRIARPPo Oph0aYe of
"water from the bags out of the tank, and a base supporting
the outer shell and the bags.

An outer shell 2 of one embodiment of the water
storage tank 4 in accordance with the present invention is
shown in Figure 1.

The outer shell 2 comprises end and side panels 6
and 8 that are fabricated from thin-walled (0.55 mm)
corrugated steel and a lid 16 fabricated from thin-walled
steel.

The end and side panels 6 and 8 overlap and are
respectively secured together by fasteners in the form of
galvanised bolts received in aligned apertures defined in
the panels, thereby forming joints generally indicated by
the numeral 10 on each side of the outer shell 2.

Generally, the outer shell 2 of the tank has a
width of from about 400 mm to about 1,500 mm but not
necessarily restricted to this range and more preferably
from about 550 mm to about 1,180 mm. The length of the
outer shell will typically be In a range of from about
1,400 mm to about 3,600 mm and more preferably, from about
550 mm to about 1,180 mm in width. The height of the outer
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to about 1,860 mm. 5 The top of each panel 6, 8 is provided with an
outwardly directed flange 14 to permit attachment of the lid 16 of the
outer shell 2 shown in Figure 2. The lid 16 is secured to the flange 14 of
each of the end and side panels 6 and 8 by bolts received in further
aligned 10 apertures equidistantly spaced around the lid 16 and flanges
14 of the panels. A lid support member-1& . the form of a rib indicated in

phante owtiing ixgpiwat k9 the uidesideadges wiRcErdthalidde y, 300 mm
SCHEWS NP 21%66’ i ramnGdes Sﬁﬂe %P‘a’fd ﬁ/Th%F%%EoWid 540 mm
runo ra

mowmn asxitchMUmlnﬂm id fo nivater. The outer
shdiP2 489 MPe tank 4 has 20 a slim, elongate profile allowing
the tank to be located alongside a residential dwelling under an eave of

the dwelling susthibadie BRkdacpafiel kIBOUESTE FodsIsas! BATH an
coveredﬂﬂy&ﬁp % it will be  understood atantgr%o |(—:-t 3‘: h
theib¥ d t{eeﬁ‘)‘éﬁ SRREanY fSRFEBhEIRGTAPRAYT OF the
exJdsbdl® thE Weatreutas ssbahln Zighewn tors, Rllgslreovdr 20Tke lid 16
Se@ﬁegééﬁm%éutﬁSﬁﬁ@Zfléﬁgéwmdoﬁflgééﬁbgﬁﬂﬁhéo@Hﬁbaﬁﬂ side
used to fasten the p Ist eﬁer Thgeblolt %overz Id |n |t|oendby
agmi“van|ze((1:é)2teefj amb’mg Strip dlsposeéfm the vaE cover.
ThaReEHRgSstesHAY l%@ﬂ&d)ﬁp'éﬂﬁf@@s@er@mbéih%ddginéfe@w

whithaiegew elthe shatthof gasbdks. and 35 sandwich the opposing
inwardly directed flanges 22 of the cover strip 20 against the exterior face

of the outer shell 2. - 16 . .
A 1id support member 18 in the form of a rib

indicated in phantom outline iIs secured to the underside
surface of the lid 16 by screws driven into the rib from
the top side of the lid. The rib 18 is bowed providing a
slight curvature in the lid for runoff of rainwater.

The outer shell 2 of the water storage tank 4 has
a slim, elongate profile allowing the tank to be located
alongside a residential dwelling under an eave of the
dwelling such that the tank is relatively unobtrusive and
at least partly covered by the eave. However, it will be
understood a tank embodied by the invention may be located
distantly from the dwelling and fully exposed to the
weather.

As shown in Figures 1 to 3, a bolt cover 20 is
secured to the outer shell 2 over each joint 10 to obscure
the bolts used to fasten the panels together. The bolt
cover 20 is held in position by a galvanized steel
clamping strip disposed in the void 21 of the bolt cover.
The clamping strip has threaded apertures spaced apart
along i1ts length which receive the shafts of the bolts and
sandwich the opposing inwardly directed flanges 22 of the
cover strip 20 against the exterior face of the outer
shell 2.



The end and side panels 6 and 8 of the outer shell 2 are each provided
with an outwardly directed flange 15 at their bottom edge, with spaced
apart 5 apertures through which the outer shell is fastened to the base by
further fasteners in the form of screws. Typically, the end and side panels
6 and 8 of the outer shell 2 and the lid 16 are either coated with a 10 zinc
aluminium alloy or zinc only to protect agdifist-corrosion. Other
alternatives include pre-painted variants of either material or a polymer

coated metal bag ep@ﬂacgbrf@y fabjs.presiar 5%55#%&@ iker

be er%eloyed an any suita can be used. 1 e external

facelkek Ihe paheisei@amy helfted o'drkhe Fut A hay H s cted
optideailyehahe aanardne‘nsrb(ﬁﬂtfémtadﬂgeorrwgmdajaelednp;ﬁaxrt

5 fab& 1589 fbe eﬂ‘i‘r%iﬂfbﬁ'd\ﬁtp?&%l'stﬁ@”&&%fﬁhér@ﬁf Si@”l%l&ened to the
rEmercall fva"?;fle U£derthe trade mar caum Colorbond(r),

haphat @)Sﬂ;%eéﬁ:éébo %rmL.r% efCESHBsed

fasteners used in the assembly of the 25 outer shell may also have a

matchlr:g patlf:]t:t EhE AT ﬁlc”iziﬁe;?ﬁﬂ‘ﬂﬁtaﬂhﬁtgl%&}p ﬂ@itfl% fiB vdthges of
e bl A A0 hER bt oS BT th 2

10 or &g sakumEngopnti I:Cﬁrfafé\'”a?s' 'T‘PleQﬁlerﬁ@t Predepliségannst

inleatiadzdioassenielydnobdf@yvneit ive dd ilfcburksnmirentpadiied

rapWREL IR0 8P QRENRAT ARBRIPSE PTIRe dWSHTGHBE dEl mdfal base
product. Any suitable corrosion resistant coating can be
employed and any suitable substrate can be used.

15
The external faces of the panels 6, 8 and the lid
16 of the outer shell 2 may also optionally have a paint
finish.
20 Suitable corrugated steel strip for fabricating

the end and side panels 6 and 8 of the outer shell 2 is

commercially available under the trade marks Zincalume®,

Colorbond®, Zincform® , and Aquaplate® from BlueScope Steel

Limited., Exposed fasteners used in the assembly of the
25 outer shell may also have a matching paint finish.

While corrugated steel strip is preferred, it
will be understood that the outer shell 2 of the tank can
be fabricated from any material deemed suitable, such as

30 high density polyethylene (““HDPE”) or other suitable
polymeric materials.

The tank inlet 19 comprises an inlet/strainer
assembly (not shown) in the lid 16 to permit entry of
35 rainwater from an overhead downpipe of the dwelling into
the tank.
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The tank outlet 21 is in a lower section of the outer shell 2 at one end of
the shell. The outlet 21 is connected to the bag 48 at that end. 5 The tank
4 also comprises a multi-component overflow outlet 27 that is plumbed to
a drainage system in an upper region of the tank. The outer shell 2 of the
tank 4 is not sealed 10 and, therefore, water storage by the tank is
achieved entirely by the water catchmentldags 48. With reference to

Figures 7 to 9, tpwateinkawheknt bags #8 dfiihe tawé rrescthidierof the
of sejf- ll;Rpﬂti g ide by,side relatiye to -
angﬂlfg?]ﬁrg co Iectir?g ggdijsﬁ)grisé Fﬂw}aﬁ?;%e%}in%@dﬁfankﬁ ecga‘?gg;% 21 1s

shGRRMRGERL SERsEHE IR IR afidn TRRdN BNt with water and are

fabricated from essentially water impermeable polymer-coated multi-ply

woven fabric, 2Grglthqughany oipgh SuaRle PHER PAHGE FiAEBRAPBA%Nt

be ut|I|s1e_ . The seitms offach respectlvéeé@ﬁ)g 48 are hegt welded .
toFE I W PHEN Sl AntiRtiohToP ﬁQm%a%a%E?‘éﬁ%gﬁrs%ﬁ&em n
of te a8 regitangafuitdier theniklet/strainer assembly in the lid 16

of the outer shell 2 of the tank 4 to collect the water entering the tank. The

other bags 48 arg positigned si%e ide line within the tank interior
30 Material tags ar%ugtr%ﬁdse eoirjli/tr?ée k?ags% toﬁé\l"’}:r(])rknné:{ct'ﬂgwer‘bcgal{g?;sséf‘g;’1 Ted

to fetbuttheafP ERd HAd e BAgY 399 UhstHifialikrids: csHigyed
ageinel ¢elhpsbyvhdie ety r3Thioureventt [says e8essary that the

bags 48 be

With reference to Figures 7 to 9, the water
catchment bags 48 of the tank 4 are in the form of self-
supporting bags 48 arranged side by side relative to one
another for collecting and storing water entering the
tank. The bags 48 shown have a “sausage like” formation
when filled with water and are fabricated from essentially
water impermeable polymer-coated multi-ply woven fabric,
although any other suitable such plastics material may be
utilised. The seams of each respective bag 48 are heat
welded together to seal the sides and bottom of each from
leakage.

A First one of the bags 48 is arranged under the
inlet/strainer assembly in the lid 16 of the outer shell 2
of the tank 4 to collect the water entering the tank. The
other bags 48 are positioned side by side in a line within
the tank interior.

Material tags 52 are provided on the bags 48 to
connect the bags 48 to the outer shell 2 and hold the bags
in a substantially upright condition against collapse when
empty.

However, it is not necessary that the bags 48 be
provided with tags, and any suitable means for attaching



provided with tags, and any suitable means for attaching - 18 the bags to
the top region of the outer shell to retain the bags in a substantially
upright condition for filling with water may be utilised. For instance, each
bag 48 may be provided with an endless cord (not shown) received in a 5
draw seam provided around the top end of the bag. In this embodiment,
the cord protrudes from openings in the sé8m-at spaced apart locations

alometgbasg@ntdortb@'ngdrppn@b walr bf?kﬁ@rmﬂté MersiPvrgo retain
t . ]
o ie- 80T P S FuRRaTly VTG CHARTGT YUY, B 1ing

withihthe ke sEMoPthe AtddRRENt SiohelRs]RE S rathBaRgE8 may
upbehtpwioen deghty ottheanvatad besksindbe daaddllssidwiie topcezed In a

5 theypaliPradamiopr & i BagT-88:7de thEEreop esied &¥ IENeObYEer In this
from one bag to the pext, i.e. ad acent,d%rou h respective water opepings
(nSTURGHHTO e vk tihde SEHIAREd Byt RekiRgSaddodne Sean
bagd 48pegeticppad tukipeadikans nackeng dfiheo seabagFasthivetheg looped
WWW@OBW@B%&@’%%W@HW% %égrﬂ&ﬂ,t@t%ﬁét%mﬁéﬂs shell.
may b Bploxedlp Interganiieet adiacept, bag aBilogeilar fo permp e

ow of water mu%fme ags. rhebags 48'are arranged an

10 dirraisiest &PrittBRudID tRInke theohidity wieariheddfiide by eldierwise
outss spethiefdbe iarthwhemnliee bage aresfikad tofdi capaciytriticwméert of
Th egsentially inalasti i ipcipal str
suShin e Tt i LA e M Ty, e

or YRteVelGVfdeln the bags fall

15 The top and the bottom regions of the bags 48 are
nterconnected for flow of water from one bag to the next,
.e. adjacent, through respective water openings (not
shown). The water openings are formed by heat welding
adjacent bags 48 together and cutting out the material of
20 the bags within the welded area.

Rather than water openings as described,
alternate means may be employed to interconnect adjacent
bags 48 together to permit the flow of water through the

25 bags.

The bags 48 are arranged and dimensioned to fit
snugly within the interior of the tank 4 defined by the
outer shell 2 of the tank when the bags are filled to

30 capacity with water. The bags are essentially inelastic
and provide the principal structural support for the tank
when containing water.

When the bags 48 are empty or the level of water
35 in them has fallen to a relatively low level, the outer
shell 2 provides the principal structural support for the
tank.
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35 in them has fallen to a relatively low level, the outer shell 2 provides
the principal structural support for the tank. - 19 The bags 48 are
dimensioned to abut respective of the end and side panels 6 and 8 of the
outer shell 2 when filled with water to capacity, and thereby substantially
5 fill the interior volume of the tank, and are formed so as not to expand
to an extent that deforms the outer shetl ZL9For "factory assembled" tanks,
the bags 48 can be folded flat and flat-packed and transported to the

factory 10 site stgredu ti

the outer shell 2 a on_gB\ﬁ% t%Hei I|§F% e%“% i%ﬁe@e@szﬁgnﬁ ?\gﬁggtlve of
fullbNSiIR0H f808rys Edeepmnsl ik A7G 'ﬁné’ﬁm%?%l%&ﬁd slRbL & when
thefladdsed8 walthvama tieperding apatb e tyterzaddiirbbesieby osthestatetial 1y

Shqﬂhipf%W%ﬁfeﬁtqr@ae\;amﬁm@eo*ra%@eéﬁkge%a"bw@ui%med SO as

form with a relatively small circumference re to e| t. Normal
a0 ThetHaGXPE'H 2 tGnR2 mmdwqﬁe%ﬁ&% RoAtLRT el 2,

combined volume of from about 750 litres to about 5,500 litres of water

bult with the flexilbﬂi% t%@%?}bg&hérﬁgﬁi@ﬂanﬂﬁwr \@H@ngaggtme can be
VO ran u rket demand sych configurations., 25

aIt(J-!-Jrcr)1a(fI o?rE]lS e%a 45%6%1 & ngﬁ eo 5 8at at Je suggt%nFall {ﬁe factory

oc&Mies ﬁ@ta'ﬁmﬁ@ﬁliow Bkd |h§§§i§ci‘é&@ﬂ1t$ﬁ%{t c&ﬁ@értﬂr@@mmb led
shawehanenthtecoirte rergibWisexdiseting af ilvd bapéhdtiare fernaed byhe
30PPEHYre gnanydinglwglds.gpaced a@&iftﬂFfB%ﬁti‘E _RAP 3 LUSP

water pressure exerte on the side seams(s
assembled tank 4.

The dimensions and number of the bags 48 will
vary depending on the internal dimensions of the outer
shell 2 of the water storage tank. The bags 48 are
generally tubular in form with a relatively small
circumference relative to height. Normally also, the bags
of a tank 4 embodied by the present invention hold a
combined volume of from about 750 litres to about 5,500
litres of water but with the flexibility to address both
smaller and higher volumes in the volume range should the
market demand such configurations..

In an alternate form, the bag 48 is a single bag
that at least substantially occupies the tank interior and
has discrete internal compartments (nhot shown) orientated
in a lengthwise direction of the bag that are formed by
one or more longitudinal welds spaced apart across the bag
to reduce water pressure exerted on the side seams(s) of
the bag. In this embodiment, the weld(s) do not extend
completely to the bottom of the bag 48 and thereby allow
filling and emptying of each of the internal compartments
at essentially the same time and for flow of the water
between the compartments. Similarly, the weld(s) do not
extend to the top of the bag. In another form, the
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the bag. In this embodiment, the weld(s) do not extend completely to the
bottom of the bag 48 and thereby allow filling and emptying of each of the
internal compartments 35 at essentially the same time and for flow of the
water between the compartments. Similarly, the weld(s) do not extend to
the top of the bag. In another form, the - 20 internal compartments may

be formed by divider panel(s) heat wetdeddn-position within the bag to the
frodhard-redr sgepaf theehas Teg/dveleFpanets Ry diRyedne Pansr€s)

Opﬂ@g’és\ﬁé‘i‘ﬂgﬁgvﬁfrt ti’tf/ﬁﬁ"w FHO¥R B (gé%eefbthﬁ e front and

compartments a er panels to exten yto the

botisAIofildBage histhenin e -undersiodd Yisie Fh@%?@i&n@aéreéﬁ‘ﬁ%oﬁne or
thatdhre bape d 8ragsrythevodedrdipiessure €6 gyesmo tometbe rwvdtéow

he@ewW@aﬁh%ﬁé%o%f%Hi@S MFJMH g %W&W%&Pt%@ﬁ@yto
on their o nemafon re%o%ge erﬁml%o nk4t mamﬁm

anedf)ﬁﬁﬂ G4t e F@th ?‘ntl ﬂygﬁo Fuctural

support from the outer 15 shell 2 when filled with water, the bags

themselves beinge sWifiFENYy Stiene ﬁ@tﬁtﬁ@tm%me@féir%vég&iw

Ioa&l exertled an, F]h ?I%%s t%ﬁthebconta md water IBL%rm P{}the dr(t;statlﬁ re

load Wil bepthared% bagg§f8 ahd e c}ﬁter Shell 2 0fthe t%nﬁas
wnﬂrg@détgntm%|Mhﬁowatsﬂhlaqi@swsfbvéhgt%caﬁgﬁodatEBLuﬁr,th‘e'he
bapagds atherernbddiseevd mevbmg@ramdltpsmand:dﬁeawonecttm r own
begmcag frﬁ&iﬁ'ﬂ&lﬁ’ﬁ ot @ﬂké/\ﬂ"eéh‘é‘ﬁb%g f'%YX'tﬂ to

water, In embodiments, the bags may for mstanc e tied or

ot AL A8y WSJ&%EaH%’FdMQ(not un Ssupldfidoags 48
oppesjteiside eggisretabthbyouter statitotural support from the outer

shell 2 when filled with water, the bags themselves being
sufficiently strong to withstand the entire hydrostatic
load exerted on the bags by the contained water.

Normally, the hydrostatic load will be shared by
the bags 48 and the outer shell 2 of the tank 4, with
substantially all if not all of the pressure being
accommodated by the bags. In other embodiments, the bags
are disposed and dimensioned to be spaced from side walls
of the tank when the bags 48 are filled with water. In
such embodiments, the bags may for instance be tied or
otherwise secured to overhead brackets (not shown)
supported by opposite side walls 6 of the outer shell to
retain the bags upright when empty or the water level iIn
the bags falls although, any alternative means for
retaining the bags in a substantially upright condition
when empty may also be employed..

The outer shell 2 and the bags 48 stand on a
purpose-built base.

The base defines a pallet on which either the
other components of the tank in assembled form or kit form
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retain the bags upright when empty or the water level in the bags falls
although, any alternative means for 30 retaining the bags in a substantially
upright condition when empty may also be employed.. The outer shell 2
and the bags 48 stand on a purpose-built base. 35 The base defines a
pallet on which either the other components of the tank in assembled
form or kit form - 21 can be transported flna manufacturing location to

ancend-bee tacgivpo Feedaseapnprises sfectancimgdulschei providesan

5 aeﬁléoﬂ%bsﬁ% f%me tank or a plurality of base modules interlocked
together to provide a support surface for the tank. Figures 5 and 6 show a

base that comprises a 10 plurality of interlocking base modules 24. The
construction of thadasaseodidep Pdsesucmehbbthe basduden hatligadvides

as & AP RIEH R LS AR RN AN SRR TY HE BRSe
the tank' 4 15 can be pa(gea,d the resléltlng bundle can be wra

ed in
poly AR S F IG5 S o tRFREBR H TR0 O YA 2 tﬁ§BW fhayurface
coif@anidi d@pkovided in the form of a kit for assembly at the site of
installation. 20 Each base module 24 is fabricated from high density

polyethylene ("I—I._D.PE';)eoSr oéh%r sgﬂtéxbls%materi% and % S ¢ platform. 127
e

and peripheral int('e%cklng émbers Whith ftetoek the Dase moaulas 242

togetdia b8 tsheofa niEab ek bpdoasiahBedddesoddes 24 arranged

to form a rectangular unitary structure interlocked together against lateral

separation by VIY& onstruction of the base modules 24 is such
that the base can be utilised as a pallet on which the
bags 48 and the end and side panels 6 and 8 of the tank 4
can be packed, the resulting bundle can be wrapped in
polythene film for storage and transport purposes. Hence,
the tank may conveniently be provided in the form of a Kit
for assembly at the site of installation.

Each base module 24 is fabricated from high
density polyethylene (““HDPE”) or other suitable material
and has a platform 127 and peripheral interlocking members
which interlock the base modules 24 together.

The base is formed by four of the base modules 24
arranged to form a rectangular unitary structure
interlocked together against lateral separation by virtue
of the reception of the interlocking members.

With reference to Figure 5, each base module 24
comprises a generally rectangular body portion 112 having
four sides 114A-114D, with each side being adapted for
close facing engagement (or joining) with a side of
another like rectangular base module 24 (see Figure 6).

The base module 24 shown in Figure 5 comprises
interlocking members in the form of three spaced lugs



of the reception of the interlocking members. 30 With reference to Figure

5, each base module 24 comprises a generally rectangular body portion

112 having four sides 114A-114D, with each side being adapted for

close facing engagement (or joining) with a side of another like

rectangular base module 24 (see Figure 6). 35 The base module 24

shown in Figure 5 comprises interlockingZ@embers in the form of three
spaqshlugstizt 136t it (Fptinde iigen sitieAl Iidardiaursspaced lugs
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witagaspeated iimeuppelovetail shaped area 126 therebetween and
15 lugs 120A to 120C define two dovetail shaped areas 126

therebetween.

When the lugs 116 or 120 lug of a first base

module 24 are inter-engaged with corresponding lugs of

20 other like base modules 24, the lug surfaces that inter-
engage can each be provided with corresponding
inclinations (eg. of 32.8°) to an imaginary line L (Figure
5) that extends orthogonally with respect to the upper
surface 127. This corresponding inclination at the

25 adjacent lug inter-engaged faces provides a further degree
of interlocking and for a greater degree of intermeshing
between the lugs to further enhance the self-locking
functionality of the base modules 24, thereby improving
the structural properties of a resultant pallet formed

30 from the base modules 24. It also means that a given base
module 24 can be joined/detached to another only by
manoeuvring it in a particular manner (eg. by lifting it
up and away from the other base module 24).

35 Figure 5A also illustrates the angle (ie. 60°)
subtended by each dovetail lug side face and its
respective side.



surface 127. This corresponding inclination at the 25 adjacent lug
inter-engaged faces provides a further degree of interlocking and for a
greater degree of intermeshing between the lugs to further enhance the
self-locking functionality of the base modules 24, thereby improving the
structural properties of a resultant pallet formed 30 from the base modules
24. It also means that a given base mod#8 24 can be joined/detached to
another only by manoeuvring it in a particular manner (eg. by lifting it up
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the angle (ie. 60) subtended by each ace an
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are connected together in use to define a square or rectangular pallet

respectively. However, other base shapes comprising two or more like or

10 gifferent base 1% hfsiulés basen teraegy Bsesmbnal. haste rogeles 24
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R T MV A a1 e g

utilised. Another embodlmento a water storage tank
4|ﬁectangular pallet respectively. However, other base

shapes comprising two or more like or different base
15 modules 24 can be easily assembled.

While in the embodiment illustrated in Figures 1-
9 the base is formed from four base modules 24, in other
embodiments, a different number of the base modules may be
20 utilised.

Another embodiment of a water storage tank 4 in
accordance with the present invention is shown In Figures
10-14. The tank 4 is the same basic construction as the

25 tank shown iIn Figures 1 to 9 and the same reference
numerals are used to identify the same structural
features.

With reference to Figures 10-14, the outer shell
30 2 of the tank 4 is constructed from one or a series of
corrugated (0.6mm BMT typically but not restricted to)
steel sheets that are curved at each end of the sheet,
have straight sections before and after each of the curves
and are joined in an overlap joint typically by rivets, or
35 other fasteners, or joining techniques (such as welding
and adhesives) to form an oval-shaped form.
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accordance with the present invention is shown in Figures 10-14. The
tank 4 is the same basic construction as the 25 tank shown in Figures 1
to 9 and the same reference numerals are used to identify the same
structural features. With reference to Figures 10-14, the outer shell 30 2
of the tank 4 is constructed from one or a series of corrugated (0.6mm
BMT typically but not restricted to) steel SHeets that are curved at each
end of the sheerrmav@lmmig@@nioas oeforp@ndaafier caghofshelim,
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fasteners, or jo as INg and a to form
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that @ rnan%fc%sr SeRf AvERTor! M P Y
awlaycmtedweamll‘ﬁgcamdtﬂu&y dwpddanm m@dwﬁalbr. expoged to the
refgeenegdp Figure 11, the tank inlet 19 comprises two inlet/strainer
assemblies 19 in the lid 16 to permit entry of rainwater from overhead
downpipes of the dwelling into the tank. Each inlet/strainer assembly 1

comprises a cirdilboakepeRe fieend Founre 18 astthed Bgnjuido | et 19
releasmpbayeict tagiciinhs ty st relkindtg Hegealsd péEP)Pnithethe 1id 16

inh 9
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ThehetHMRA Hhgdn kirkas Bigetadk- Each inlet/strainer assembly

19 comprises a circular polypropylene frame (“PP”)
fastened by quick release bayonet fastenings to a
retaining ring (also of PP) on the periphery of an inlet
opening In the lid 16. Each inlet/strainer assembly 19
supports a stainless steel mesh to filter detritus from
entering the tank. The retaining ring in turn is fastened
via quick release bayonet fittings to a welded ring of
polyethylene (PE) which is in turn welded to the bag 48 at
that end of the tank. Additionally, the retaining ring is
affixed to the welded ring through the body of the tank
lid 16 via a number of corrosion resistance fasteners.

With reference to Figures 13 and 14, the tank 4
comprises a plurality of water catchment bags 48 in the
form of self-supporting bags 48 arranged side by side
relative to one another in upstanding positions for
collecting and storing water entering the tank 4.

The bags are similar to the bags 48 shown in
Figures 7 to 9 and, like those bags, are fabricated from
essentially water impermeable polymer-coated, multi-ply,
woven fabric. Suitable materials for the coating and the
fabric include polyethylene and polyester.
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20 via quick release bayonet fittings to a welded ring of polyethylene (PE)
which is in turn welded to the bag 48 at that end of the tank. Additionally,
the retaining ring is affixed to the welded ring through the body of the tank
lid 16 via a number of corrosion resistance fasteners. 25 With reference to
Figures 13 and 14, the tank 4 comprises a plurality of water catchment
bags 48 in the form of self-supporting bag® 48 arranged side by side

relative to one ampther iupsiendmgnpadiitonstioe 30 LgHeddhaned solivged top

: i similar t 48 o
R e e ol g thon.
imBEEn &AM E%E/n%%a%@%%fﬁ@plp,a%m@eh@é{@ri&%ﬁ‘thﬁﬁﬁ 64 1In
malppas famite boadng sedthenmba€ indlede polyethylerd sndbetween
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bottom ends (as viewed in the Figures). In addition, the Figures show that
th 8&’&5‘48 have openings 64 in upper and lower sections of the
common walls between 5 adjacent bags 48 that allow water to flow

betuee (e bagReTHRRIAHIRS2LIE FMBBHAIFHS hetelegsdne
rom e Da IS In the 'm O outlet. | tlng atis mbed t
CorelEaar F i BELE 48 Oiee e M OR S TR et
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thregded titingfirepaseesthgrighea holeheubintd the outel sinkrshelllower

RIS SRche: TREBaEo s TipRd b
metal diecast threadéd fitting that passes through a hole
cut into the outer tank shell and is connected via a
series of plastic and over-moulded metal/plastic
components to a PE outlet spigot having a flange that is
heat welded In a corresponding position to one of the

bags.

The tank 4 also comprises a multi-component
overflow outlet 27 that is plumbed to a drainage system iIn
an upper region of the tank in a similar manner. The
overflow is made entirely out of plastic components, with
a welded ring in polyethylene (“PE”) for compatibility
with the PE liner, an overflow body of polyvinyl chloride
(““PVC”) for solvent weldability to standard plumbing and
drainage pipes, and fittings and a retaining ring made
from polypropylene (“PP”). The flow capacities for
respective connection fittings are determined depending on
specific site conditions and requirements.

The tank 4 may also be used with the base shown
in Figures 5 and 6.

The above-described embodiments of the water
storage tank in accordance with the present invention have
considerable advantages over conventional water tanks.
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heat welded in a corresponding position to one of the bags. 20 The tank 4
also comprises a multi-component overflow outlet 27 that is plumbed to a
drainage system in an upper region of the tank in a similar manner. The
overflow is made entirely out of plastic components, with a welded ring in
polyethylene ("PE") for compatibility 25 with the PE liner, an overflow body
of polyvinyl chloride ("PVC") for solvent wéldability to standard plumbing
and drainage pipes, and fittings and a retaining ring made from

polypropylene (EP W %‘%@‘gﬁ&@p‘i?es e SRESIVS A2TIEYP the tank is

fittings are deter epending 0 specific site condifions and
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and this reduces fabrication costs. Furthermore, the "kit" option for the

tank makes the tank a readily transportable product. 10 While a number

of embodimentséttle wateuseage fartitadtesrkmcatvitihgavater

prmray@ntan Keavienberscdeskiiied, it i berapppeeistadtyi persats on

skif At Al Hpppergus yariahg d’& adjsiapsgya F
d%tot e|nvent|on Wmﬁec()ui 15 depar:ﬁlg %o ﬁ sp?r%t or ssdg }S sons

|nV% i H% he art that numerous variations and
modifications may be made to the invention without
departing from the spirit or scope of the invention as
broadly described. The present embodiments are,
therefore, to be considered in all respects as

illustrative and not restrictive.



broadly described. The present embodiments are, therefore, to be
considered in all respects as illustrative and not restrictive. 20 - 27 -
CLAIMS A water storage tank, comprising: 5 (a) an outer shell that defines
an interior of the tank, (b) at least one water catchment bag located in

the tank interior, 10 (c) at least one inlet in the outer shell for passage of
water into the bag or at least one of the-bdds,—and 15 (d) at least one
outhetamnige outer shell for passage of water from the bag or at least one
of the bags out of the tank. 2. The tank defined in claim 1 wherein the bag
or 20 bags are secured in position within the interior of the tank. 3. The
tank-defined in daiwater cktorageetzinkhedsigpariisdgigare adapted to
withstand substantially the 25 entire hydrostatic load exerted on the bag

or bags when ihe bag or bags.are flled yyihaater . dhetenk defed o o
any one of the pheceding claims wheréin the bag orbags are substantially
selthgo &@b¥orting in the interior of the tank. 5. The tank defined in any

one of the preceding claims comprises a plurality of the bags, each in an
upstanding posigqyy, arapopd e By siqlpde LIgiAnS&ROIG AYtated in

the tank interior,

(c) at least one i1nlet 1n the outer shell for
passage of water into the bag or at least one of the bags,
and

(d) at least one outlet in the outer shell for
passage of water from the bag or at least one of the bags
out of the tank.

2. The tank defined in claim 1 wherein the bag or
bags are secured In position within the interior of the
tank.

3. The tank defined in claim 1 or claim 2 wherein
the bag or bags are adapted to withstand substantially the
entire hydrostatic load exerted on the bag or bags when
the bag or bags are filled with water.

4. The tank defined in any one of the preceding
claims wherein the bag or bags are substantially self-
supporting In the interior of the tank.

5. The tank defined in any one of the preceding
claims comprises a plurality of the bags, each 1In an
upstanding position, arranged side by side In the interior
of the tank.
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- 28 6. The tank defined in claim 5 wherein the bags are interconnected
for flow of water from one bag to an adjacent bag. 5 7. The tank defined
in claim 6 wherein the bags comprise openings in upper and lower
sections of walls that interconnect the bags. 8. The tank defined in any
one of claims 1 to 4 10 comprises one bag in an upstanding position in
the interior of the tank that at least subst@®iatly fills the tank interior. 9.

The fank defined hecleln R Wedigietheisingkaim bBowiosie kesthe bags are

PlUfRli PéBH@%%dtéﬂaff&?”FP&ﬁ Bt i ﬁ)“t%erthﬁr%g %%o%aw ah

mterconnect internal compartments for storing water ank
#£O%inP39vherein the 20 partitions are formed so that there are
upper and lower openings between compartments that allow water flow

between compagtmenisfid- JOFiABY deHned Yif28N IREaM e bags
wherein 25 the interpal comEartmentS are crggovgured to %ermlt filling of

the" OB P AR RRERA DGR K BRELA ALY FRgHREHdy Rl IS
anfloat of ite pasystiet clkimshagsein the outer shell of the tank

comprises a lid 30 which includes the inlet or at least one of the inlets,
ang the bag or of ags as S gpening in a top nd 19i has an
operi top end thc;ﬁﬁs IoEcatel?d ﬁ] relation tor{hengqle? to rec%elve A f?Lo
theCIPIRR oF $918ts0R8 12T hEtaAk deRsd@ifdngoRe sl tHOpretadie
claimsaheseindifie tiag arshaigstarafoumed Fastwatdssinaparinebble fills the

polymear-cpated multi-ply woven fabric. - 29

to 4

9. The tank defined in claim 8 wherein the single
bag comprises a plurality of spaced-apart partitions that
divide the bag into a plurality of interconnected internal
compartments for storing water.

10. The tank defined in claim 9 wherein the
partitions are formed so that there are upper and lower
openings between compartments that allow water flow
between compartments.

11. The tank defined in claim 9 or claim 10 wherein
the iInternal compartments are configured to permit filling
of the compartments at essentially the same time.

12. The tank defined in any one of the preceding
claims wherein the outer shell of the tank comprises a lid
which includes the inlet or at least one of the inlets,
and the bag or one of the bags has an opening in a top end
or has an open top end that is located in relation to the
inlet to receive water from the inlet or inlets.

13. The tank defined in any one of the preceding
claims wherein the bag or bags are formed from water
impermeable polymer-coated multi-ply woven fabric.
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14. The tank defined in any one of the preceding claims wherein each
bag has a capacity of at least 750 litres, preferably at least 1000 litres. 5
15. The tank defined in any one of the preceding claims comprises a
base for supporting the outer shell and the bag or bags in an operative
position of the tank. 10 16. The tank defined in claim 15 wherein the base
defines a pallet on which the tank can be #3nsported from a
manufacturing location to an end-use location. 17. The tank defined in

clayy 15 or claimy 1§ Whgiein, Jpfie #aph %R}”}ﬁ?’eﬂ%@ G e?ﬂ%é’%

base modules interlocked to ther to provide-a support surfac onw

th&d&d@?bﬂ&@ﬁ%ﬂa %C*i*h hibasife ARG ALY7 Wh
bada tiempdpleed@npbdss aboliydmlznﬁ)ﬁl(]edstﬂms&de for adjomlng
a side of another module, and interlocking members in the form of at Ieast

t dl ted at the af least ide to defi haped
ihckabetmeen, aRnE SEpdal METLHh BEN G En et o8 aHEREF AL

Iocgleﬂm&h@cwmpérlmauhe siaseafide popiiongd ngtHehegitesvwaleal 1 and
theghyeo @%@SG@HUB&@E&ima@ﬁebfiﬁ%ibl@sﬁégﬁﬂmpfdﬁe% tank.
es

together to thereby join the modules at their respective adjoining sides.

30 19 The tank defined in claim 18 wherein the fastening together of the
lugkfs enabled Behetainkr ARF iieHediny GAH ke movjp%@d nugehesbase
20délfd terk eefpeblioaryronehdidhetiiecading dampeoropaseported fFrom

leagt RAR PP ERVIRGUPB JHHRL P AT WRLEN [ i3z e9 Ok Pags.

17. The tank defined in claim 15 or claim 16 wherein
the base is formed from a plurality of base modules
interlocked together to provide a support surface on which
the bag or bags stand.

18. The tank defined in claim 17 wherein each base
module comprises a body having at least one side for
adjoining a side of another module, and interlocking
members In the form of at least two spaced lugs located at
the at least one side to define a shaped region
therebetween, with the shape of the region being such that
another lug located at the other module side can be
positioned in the region between the two spaced lugs in a
manner that enables fastening of the lugs together to
thereby join the modules at their respective adjoining
sides.

19 The tank defined in claim 18 wherein the
fastening together of the lugs is enabled by the other lug
interfering with the two spaced lugs.

20. The tank defined in any one of the preceding
claims comprises at least one outlet connection fitting
for flow of water from the bag or bags.
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- 30 21. The tank defined in any one of the preceding claims comprises
at least one overflow connection fitting for release of excess water from
the tank. 5 22. The tank defined in any one of the preceding claims
wherein the outer shell of the tank comprises side walls in the form of a
plurality of discrete side and end panels held together by fasteners. 10
23. The tank defined in claim 22 wheremn #{& panels are sheet steel
sections. 24. The tank defined in claim 23 wherein the sheet 15 steel

i tan leim 23 wherein the sheet 1
hhl 25, A ki Tor B B e ey B o

0 19
a gl 885l tj BRTH G REDEAMNE FOTEIRCEA %'&té'?'gtt' ng
shdibef the keakeahefoetecsball dafieing Binamtetioe spaok for at least one
water catchment bag for receiving water from an inlet in the outer shell

andg storing the water, and wherein the outer shell and the bag or bags, .
e Aanted t0 5 LBKe A 1EinAT 8K HEEr PRl By SERHing
compaging thbevatan stbrageudsi defiedd incdhytbee taolkirconmz 3es side

27wAmethpd feghassesrhiingr wq&aruﬁtarm@}aah §P8FsRY: §édde and end
Iocagp]% fo %utci[jsl{ell of th}ar%k In@an r{l(gpg position, the outer shell

deﬁ)nlng an interior 6 gfg he tank’; ( ?posmonln'g at least one water
catchment - 31

23. The tank defined in claim 22 wherein the panels
are sheet steel sections.

24 . The tank defined in claim 23 wherein the sheet
steel sections are profiled iIn cross-section to
structurally reinforce the walls of the tank.

25. A kit for assembly of a water storage tank, the
kit comprising a plurality of panels adapted to be
fastened together to form an outer shell of the tank, the
outer shell defining an interior space for at least one
water catchment bag for receiving water from an inlet in
the outer shell and storing the water, and wherein the
outer shell and the bag or bags are adapted to be
connected together.

26. A water retention system comprising the water
storage tank defined in any one of claims 1-24.

27. A method for assembling a water storage tank,
comprising:

(a) locating an outer shell of the tank In an
upright position, the outer shell defining an interior of

the tank;

(b) positioning at least one water catchment
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bag within the interior of the tank such that the bag stands in an upright
position for receiving water from an inlet or at least one inlets in the outer
shell; and 5 (c) connecting the bag or at least one of the bags to an outlet
in the outer shell for passage of water out of the tank. 28. A water storage
system for a water storage tank 10 comprising: (a) at least one water
catchment bag adapted to be secured-in®bsition within an interior of an

?kl:)m gshelltefithe tarek sﬁﬂém@mrtdﬂnﬂfeemma&wﬁﬂmaﬂﬂwt@ag
t i t
or S 1 Y ARETNe BT RO REE Heda g %?%3"%% an
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tank comprising: an outer shell and a plurality of water 25 catchment bags

arranged side by gijie [elgie Lt PG IRNBEYIIDIP 19 INSHOEOLHE of the
er shell so as toH&/t?nd in an ght ositio S flnt e bags are

intBRGANER AT PHI SEuAle st ag HPd dfcTReDa: REstater

oneuﬁﬂﬂfbi@§hiﬁah4met30openmgforenUyofmmuerwnothebag&

and at least one of the bags has an outlet opening for flow of water from

ﬂ“ﬁ%ﬁg& A water storage system for a water storage tank
comprising:

(a) at least one water catchment bag adapted to
be secured in position within an interior of an outer
shell of the tank so as to stand in an essentially upright
position;

(b) at least one inlet opening for entry of
water into the bag or at least one of the bags; and

(c) at least one outlet for flow of water from
the bag or at least one of the bags.

29. A water storage system for a water storage tank
comprising: an outer shell and a plurality of water
catchment bags arranged side by side relative to one
another within the interior of the outer shell so as to
stand In an upright position, wherein the bags are
interconnected for flow of water from one bag to an
adjacent bag, at least one of the bags has an inlet
opening for entry of water into the bags, and at least one
of the bags has an outlet opening for flow of water from
the bags.



