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*159159*  Field of the Invention This invention relates tgo _a tank stem
for accomglléqli?‘ﬁg aquatic life and a nethod therefor. TthFWé’WP?@% has
particular utility in accormmodating live 5 shellfish, eSpeciallTy rock

| obster and abal one for hol ding and di spl ay purposes. Thr

specification, unless the context requires otherw se, the}mﬂﬁwummﬂm“ se"
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Present tank systens for accommobdating rock | obster in particular, in a
closed cifield of thalnwantiofsential Iy consist of a long tank filled with
water in which a nunber of rock | obster are disposed, such as is shown in
figure 1 of the drawings. At one end of the tank A is provided a prefilter
B and a biBTi$ lipggntonofelatesnie @etaninsystemafort aecammepatingl agiuatindife and A is a
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to an outlet manifold Hvia a water outlet line I. The manifold His
provided with a series of nozzles for spraying water which is sucked 20
from t he DRHrboghadt thee specilicatian,t inlessiahée acoritéxtereduinest otheheispy dfie vad B to
pass thrqugh the biofilter C The biofjlter Cis proyi dei&Pvm th a J)Oflﬁiar of

di schar ge BPPWESY” OF YRrations syichiasy cRariises| P Gogprising hwilkpe Hndersfoqaiox
into the ' tank: A ' j ; fitl ' Insgyosed
above the Pk o o B B e e B e
one end t lanyeather dtederiar groupiof integerank syst em has several di sadvant ages
associated wth it:
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10 Background Art

Preséﬁt tank systems for accommodating rock lobster in particular, in a closed
circuit system, essentially consist of a long tank filled with water in which a
number of rock lobster are disposed, such as is shown in figure 1 of the drawings.
At one end of the tank A is provided a prefilter B and a biofilter C of known design.

15 At the other end of the tank A is a protein skimmer D and associated pipe
circuitry. A rectangular arrangement of water suction lines E are disposed at the
base of the tank A and are connected to a pump F via an inlet line G. The pump
F in turn is connected to an outlet manifold H via a water outlet line I. The
manifold H is provided with a series of nozzles for spraying water which is sucked

20 from the bottom of the tank via the suction lines E into the prefilter B to pass
through the biofilter C. The biofilter C is provided with a pair of discharge pipes J
for discharging water filtered by the biofilter back into the holding tank A.

As shown in figure 1, the prefilter B is disposed above the biofilter C, which in turn

is disposed above the tank A at the one end thereof.

25 This prior art tank system has several disadvantages associated with it:
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*@300002* WO 01/ 01765 PCT/ AOO0O/ 00800 -2 1. The prefilter B is usually

negl ect edvevenrs® of its el evated position where it is diFCT/alip@/00860
access. 2. The clean water fromthe biofilter is discharged into the tank A
at one end and due to the arrangenent ob.the suction |lines at the base
directly belowit, creates 5 a vertical water flow which is concentrated

at the One%.??q.ﬁgreﬁl{'épr B ?{hgu%ﬁfijﬁ%glﬁq&}e:a%’éé 38 dMEs EleRutedf pd&iih v{er%fré"i{?agom

t he tank. € 1S no ow of clean water discharg Into the
tank vi a t hediffibultdbaogespi pes J through to the other end of the tank and
consequently dead spots are created within the tank. 10 4. Due to the
biofilter size, shape and elevation relative to the tank, a large punp is

necessary 2nThe dtgart watbrefrora theftiofilieens disthangedintovthe tarik Arattdne éod Boch of
the tank, and deliver it to the prefilter B an%ﬁ%ofilter C so _FS to keep
the biofi |t ave thiheyadangenenkebiheictionlings @) thenase dirgctit kelow it iseaten

al'ive, Spart%%rﬁéélhé@rmﬁl Wrﬁcﬁ??tﬁBﬁ%%ﬁ(%tgdaéAgh@r&% eh8 & #RMdARE sho

biofilter, the punp needs to be switc the brofilter drained,
t her eby ki | | cinguitifigetheciow ef baterthraughdutitine tark. bi of il ter. 6. There is no
area for excess or overflow water fromthe tank to flowto, if the tank is
heavily | oaded with product, which is a natural tendency of users of the

Lank. 2? 73.I Therdet ko ystiriforns floot op aidarc watet disobatgdd @torteguiankngaithet o
e conpletely disassenbled when transported. Disclosure of the |Ingventi,on
It is an obj @scharge; pigep e gh iRt P rt%’dpPglmed'@“?‘cﬁ”dac?ﬂﬁe@U@PﬂY eafh:

and effectiv ; dating aquatic life than the type of
prior art taﬁ‘ﬁc’t%;a/és?%ecﬁmé(act%g%{eﬁF'?%efégnzabove. VO 01/ 01765 PCT/ AUOO/ 00800

10 4. Due to the biofilter size, shape and elevation relative to the tank, a large pump
is necessary in order to draw a sufficient volume of water from the bottom of
the tank, and deliver it to the prefilter B and biofilter C, so as to keep the
biofilter charged with water continuously and the bacteria therein alive,

particularly in the off season.

15 5. In order to clean the biofilter, the pump needs to be switched off and the
biofilter drained, thereby killing the active bacteria within the biofilter.

6. There is no area for excess or overflow water from the tank to flow to, if the
tank is heavily loaded with product, which is a natural tendency of users of the

tank.

20 7. The tank system is not particularly portable, requiring it to be completely

disassembled when transported.
Disclosure of the Invention

It is an object of the present invention to provide for a more efficient and effective
tank system for accommodating aquatic life than the type of prior art tank system

25 described above.



-3 1t is a preferred object of the invention to provide for a uniform
cross-fl foibdsui d in a tank systemfor the purposes of paga@gtbes | NY
aquatic lite therein. In accordance with one aspect of the present

i nvention, there is provided a tank systemfor accommobdating aquatic life
conprising: 5 a holding tank for holdi rig3‘f| uid to sustain aquatic life

di sposed therein; a filtering means for receiving extraneous fluid fromthe
hol di ng t dhis apreferredotjast of thesinventian tongroxisefor anmifarmerpsyflewof fiuid g ¢ o

pass throu filteri i t 5 f fid i ng nmeans;
tank di scté%‘g %&ﬁ{ﬁ f?%ﬁ%g&?%%ﬁ §fra$qr§gﬁ@:3§%ﬁr§ja u%ﬁnéc;ﬁsgé'taeg% of the
extraneous 10 fluid fromthe top of the holding tank, at one side thereof,
to the tog of the filterin means.at said one t ;

recircul aﬁpr?é:cﬂécgqﬁcef‘ﬁﬁh o8 i?%RﬁCéP.fﬁ'ae Phecq t"?‘é%ﬁ@ﬂshﬁrgﬁ% pﬁé\r’s]g%cc’iatﬁrn (')(ugh
the filt efystin iGeaccommeaafime aguines liferdnsdrist®y:d filtering means and to the
hol ding tank, the recirculating neans including tank inlet neans for

inletting fluid under 15 pressure fromthe filtering nmeans into the

hol di ”%taé‘ﬁélg}’ﬂg%ﬁk'foﬁ%lﬁiﬁgiﬁdiﬂé S0staRPAGuatR IHEidRpRRkd tRefdi hol di ng tank

and the tank arge neans allows for the natural flow of fluid fromthe
top of the holding tank adjacent to said one side, to the top of the

filtering Jmigdting MRAAS fOF R¢kiving xtPandtiisSuid Flden tHnKoldMgetankeabBeiehd of
di sposed at the gbase of the holding tank, 20 opposite, and extendi ng

gener al | y tharfidterisy, means randd akewiaggentiuid dot Rass typugh Rofiltering, medin, to
circul at or 0SS~ 1y ut a generally central axis in
substanti a#lqc\jh%ra%ﬁ {’@Ne&&ﬁe%g&ﬁ%%ﬁ?% with said one side and said tank inlet

means, throughout the holding tank. Preferably, the tank inlet neans has a
rectilinegr arrangenent of .inlet. nozzles.for Lhettl fluid.| I d
ol di ng & 4Rk EIEDAHE BeeDhdp Breiyea B by oé Aty ade ph e sxfifectl
ar r angegre fuid fHoat t | sfthb holdifg @ankl dt@neesid@tigéreat, Ity tioé toyedf fhediiftaringe WO

01/ 01765 PCT/ AO0O/ 00800 -4
. means at said one end thereof; and

recirculating means for recirculating the extraneous fluid passed through the
filtering means, from the other end of said filtering means and to the holding tank,
the recirculating means including tank inlet means for inletting fluid under

15 pressure from the filtering means into the holding tank;

wherein said filtering means is adjacent to the holding tank and the tank discharge
means allows for the natural flow of fluid from the top of the holding tank adjacent

to said one side, to the top of the filtering means, under gravity,

and wherein the tank inlet means is disposed at the base of the holding tank,
20 opposite, and extending generally parallel, to the discharge means to provide for a
uniform, circulatory cross-flow of fluid about a generally central axis in
substantially parallel relationship with said one side and said tank inlet means,

throughout the holding tank.

Preferably, the tank inlet means has a rectilinear arrangement of inlet nozzles for
25 jetting fluid into said holding tank extending longitudinally thereof, whereby said

rectilinear arrangement inlet nozzles is disposed to be marginally offset from true



parallel relationship with said horizontal axis to generate a | atent axi al
fl ow of Wabtoimel ati ve to said horizontal axis w thin saiBCTrabde/engod ank,
directing said cross-flow spirally about said central |ongitudinal axis of
the holding tank. Preferably, the holdingtank is provided with opposing
end walls, one at each end 5 of said tank inlet nmeans, said walls

provi di ng C I d
prowt 919 Rl BB WA AR kARG Ut M 406 RBPIGRLY,
currents atelativetd sakpaoddomahakisl wnmhl sdis Hllding ttahle eméta@esaxﬂ ossHlow

hol ding tank to focus cross-flow of fluid carryin suspended solids to the
top of saPBIraly abowt saitrential lapgitiidingl ads af thehalfing tapk: ween successive
eddy currents. 10 Preferably, a plurality of holding tank nodules are

di sposed in sequential and longitudinally contiguous relationship with

eac hI ot her W@fea@blvr@eahqidwgu taok iss proyidechyithienpresitg end wallsdeng at garh end
oot o AR by e8RS, 4 S prBRling B o AR el Rl v

wher ei n safigwtafrluid alorig saidmdiding larik, akkrebgeneedtiigigansvetsely dndeserticallys

alternately arranged so that said latent axial flowof fluid in one sajd
hol di ng t afiteciesRAYY Parepisati adally shaced apant dcatiops along e sudaes of §3ida

flowof fl ﬁbfa. ) 1k 1P B ARe ye%&%ngJY 3 da;gaggm:g; SRghefred! SARI% HRBEAS NG

transverse verti ed e at axi a I'y spaced apart
| ocati ons ahmln‘galdimg tauk,f adjacent teaadid opaisitie) detivegn saokesaivbuéddy ourfrentss
cross-flow of fluid carrying suspended solids to 20 the top of respective
sai d hol ding tanks, adjacent to said one side thereof between successive
eddy cuor ePreferdtsief er plaratity tdfehsidisigetanknaiodidées aré)mﬁépﬂsetialmksequntlai @xidi ng
with the filtering means for receivi ng overflow flu fé{%mthe hol d|

[

tank via t ingitudinally ngontigueus; relatipstini With neag lS’itQ?rpé% et Ar GRD
filtering gaads, é‘%eﬂv@éﬁ&‘tﬁé'H%ﬁ?’inp%ﬁﬁ%bguleéf’ wiHtEby fﬂ'icﬁr%ﬁ@' yondk@etatrﬁnk

di schar ge ans’ 1 ncludes a par ion to maintalin separation
contents omddute Icahcﬂovg V\ummkxt aestriction fo bnead;a:rgpntdm@nga‘adk mqﬁulmaalyd vige at
the top of thea%§ xtraneo I d fro oId| t ank

is permtt&d o c?én 89@“?%3'*8?% ‘M'B a a%%sr}&!] eﬁt"la olkn

t hr ough st haitéiratélyiditanged so that said latent axial flow of fluid in one said holdlng tank
module is opposingly directed relative to said latent axial flow of fluid in an
adjacent said holding tank module, thereby generating transversely and vertically
directed eddy currents at axially spaced apart locations along the surface of each
said holding tank module to focus cross-flow of fluid carrying suspended solids to

20 the top of respective said holding tanks, adjacent to said one side thereof between

successive eddy currents.

Preferably, the system includes a buffer tank communicating with the filtering

means for receiving overflow fluid from the holding tank via the filtering means to

maintain the fluid passing through the filtering means at a prescribed threshold
25 level.

Preferably, the tank discharge means includes a partition to maintain separation
of the contents of the holding tank and the filtering means, and a primary lip at the
top of the partition, whereby extraneous fluid from the holding tank is permitted to
cascade over the primary lip and subsequently pass down through the filtering

30 means.



30 neans. WD 01/01765 PCT/ AUOQ 00800 -5 Preferably, the filtering neans

I ncl udes aqngrefl | ter disposed adjacent to the primary lip for extracting
solids f M Ti quid on it cascading over the primary | |P§T/‘b‘r]q°@f’8°f’o
passing through to the filtering nmeans. Preferably, the prefilter includes
a flow diverting means to divert and re@rse the 5 flow of liquid fromthe
cascading flow over the primary |lip so that a reversing and opposing

l'i qui d f| oRreferabiyeathed fi ttdnu@g:&néah@encladeada nprefi Itewvdispnseﬁhadpmenarty thep. In
this manner, ther versin |dflowe3ctsto retain solid

cascadi ng RUBaR iR °'s"1‘]‘H§§ ﬁ%ﬁg idsfreatth FFU@PQf'EF%ﬁﬂ%?’"Q ﬂ)ée'ptthéf‘?rfm%'ﬁ’ lip
I ncl udes a?’fdgw s€ih rtﬁgddhqoﬁﬁgq@gﬁgqﬁ%@n inlet 10 confronting the

cascadi ng 0 ex ct “sol therein. Preferably, the
prefilter includes a secondary |ip disposed adjacent to the reversing

liquid floqug qu gréﬁl uﬁé]ﬁ%é’é hel W dli\} gﬁ}lﬂ?eafrfsl t%tth rtr}ﬁcﬂltbtvepée tHee

secondary I|p e primary |p SO0 as

facilitst e‘lowsobﬁmaiddrdmdascadcmgngfﬂot/\heverethermmgrw |Ip:]S|(D dhatl a)ve\tdlemgcamf and

into the one end @?lf the filter] means. In ac c%anceigwi th a ?iec nd
t

aspect of qn@%w PHWEfreated tt'&e 5?5%% enPfigrary Iip

accomodatihImanHat, ithe 'ré\feﬁ‘sﬁ\@m@{uicfﬂéw actl & Ritaibl 36lid8 i eiEcasdmy fiew for
accommodat i ng aquatic |ife conprisi ng: a holding tank for holding fluid to

sustain acﬁ,uilsequemf@(ttﬁfélpased therein; 20 a filtering neans for receiving
extraneous fluid fromsaid hol di ng tank at one end of the filtering neans
and allowing the fluid to pass through a filtering nediumto another end
of the filPreféenablyrethes prefiliek mcwear@esnbmsextmq@ngvmrﬁohavm @ns ek ge
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Preferably, the prefilter includes a secondary lip disposed adjacent to the
reversing liquid flow and remote from the primary lip, the relative height of the
s;acondary lip being less than the height of the primary lip so as to facilitate
subsequent cascading of the reversing liquid flow thereover and into the one end

15 of the filtering means.

In accordance with a second aspect of the present invention, there is provided a

system for accommodating aquatic life comprising:
Preferably, a tank system for accommodating aquatic life comprising:
a holding tank for holding fluid to sustain aquatic life disposed therein;

20 a filtering means for receiving extraneous fluid from said holding tank at one end
of the filtering means and allowing the fliuid to pass through a filtering medium to

another end of the filtering means;

tank discharge means to provide for the discharge and passage of the extraneous

fluid from said holding tank to the top of said filtering means;



recirculating nmeans for recirculating the extraneous fluid passed through
said filWeliMfy/6feans, from proxi mate the bottom of said fPCTAUOKNEOBARaNS t O
said holding tank; wherein said filtering neans is adjacent to said

hol di ng tank and said tank 5 discharge-geans allows for the natural flow
of fluid fromthe top of said holding tank adjacent to said one side, to

the top of réa}dﬂslérm?t FiddH Fﬂ’raf]h%ggltig‘i‘ifnpl@{ea}é gé’heo@sn‘ﬁ M pas5Ed ﬂhmﬂghe‘safda”k

is adapted to co nicate wt tering nmeans for  receiving over
flow fl ui dfiterimg seeahshdiodn pgoxionate the bettooh 61 saidrfiltegngeaasns to saidnhalding t he
fluid passing.through said filtering neans at a prescribed threshold |evel.
10 In acco ce with a third aspect of the present invention, there is
provided a nethod for acconmobdating aquatic life, conprising: discharging
fluid fromthe top of hol ding tgnk filled with fluid in ich aquati

i fe’ mmy ool fifieiing dnPdes gt adiagut 19 cad AN aRd SO6- I d;
15 reci gcu \ i e i CKAth ' . ks@h ia0
fluid f ?omhtgrﬁgafb O%Haéﬁfgn%li\*éézd}o?%t ﬁaemﬁ%ﬁl(ﬁwngf '?I g‘rﬁﬂ‘;ﬁ}% Frﬁlgorq 8{3%@5@%@ ed
f1ui d undetankhadjatent tofsaig anetside, tethe tap aft said fifteting nezhrfd, windet gravity; bot t om
of the holding tank; and inletting filtered fluid into the tank under
pressure at a position substantially 20 opposite to the position from
wher e t he ahdiwhersina bafffer ¢prk fsradaptée tdobsinmgnitatelwith saidt filkering meahs fon

circulatory crass-flow of flyid is created through the holding tank
Sbout a gelRRSNING SNEF flotfiuie e SicNaleaRK VA PO gHeEnE aneans W maIgAMD ¢ o
said one gd8.i : : 2t/ #ahl od

i ncl udes n&%@?\rﬁaﬁg}{ﬁyﬁﬁigﬁgﬂg%asﬁ %é)vnso?t?ﬁﬁ?g l-b %Ertmegsthlaﬁ ﬁggpi ng from
the top of the holding tank and preventing back flow, even when excessive

di schange YrP'aHHEr%a‘?mfcef\Jv?'li\da %FdJ.ras@ Y thd P"ééé?@ ih rlfr}tfbg‘{ﬁqh&% fslaﬁ}%vided a_.

Preferably, the nmethod further includes autonatica ann g excessive
fluid method for accommodating aquatic life, comprising:-

discharging fluid from the top of a holding tank filled with fluid in which aquatic life
may be disposed;

filtering out impurities from the discharged fluid;

15 recirculating filtered fluid back into the holding tank;
discharging fluid from the top at one side of the holding tank;
filtering discharged fluid under the flow of gravity;
recirculating filtered fluid to the bottom of the holding tank; and

inletting filtered fiuid into the tank under pressure at a position substantially
20 opposite to the position from where the fluid is discharged from the holding tank,
so that a uniform, circulatory cross-flow of fluid is created throughout the holding
tank about a generally horizontal axis in substantially parallel relationship to said

one side.



5 out during the filtering and recirculating steps when excessive di scharge
“vol unmes - wé oibiteel are encountered and automatical ly feedi ngheoores@ssi ve
fluid back during the filtering and recircul ating steps, as the excessive
di scharge volunmes are dimnished. Prefegably, the nethod includes
prefiltering solids fromthe fluid during discharging 10 of fluid fromthe

hol di ng tank, prior to in filtering.thereof,  In accordance wit. fourth
aspect of PF@G g the 'F}%ﬂ'i'%?g?%ﬁaénﬁaémﬁg doe e 'OnﬁgﬁﬂWdoefNBV'g uring
accomodat fiidirgaitehi the tdis of IRETHIIGhG Xank| &) prélerding| Bk fisWMedeh Ghe t he
holding tank firlled wth fluid in which aquatic life nmay be disposed; 15
filtering exgessiveulischargevolumesof fluidstestigby ovenfiding thebplding tankng filtered
fluid back into the holding tank; discharging fluid fromthe top of the
hol ding tank; filtering discharged fluid under the flow of gravity; and
mai nt ai ni nBreferabiy, rtbetrmethaid further diclides duthmatioglly idhasnelligg faxsessive fluish of

the hol din 0.tank d. preventing, hack .flow, even when excessiv

di schar ge g%tl QZJ'HB'EQ @’P tﬁ{]elmn@ a’?fgﬁ‘?ﬂrcgiﬁ?@geﬁle ¥ MNeRFX S'HSI%?%@%H@!UW%S
accor dancestifi afe ehtbiintepdte ahd AutdrsticdIgFeBHINgHE ixcessivé Maldeback Mirng ded
a method for accommodating aquatic life, conprising: WO 01/01765

PCT/ AUCQO otrgofitering d@nslc r@ﬁ@uﬁgm stepss ramthbaeAEsSyE disRBA@eNYOIIRE AT¢ | ed
with flui ddiirrﬂ i‘é’ﬂle&h aquatic life nay be disposed; filtering out inpurities
fromthe di scﬂarge'd fluid; recirculating filtered fluid back into the

hol ding tank; 5 discharging fluid fromthe top of the hol ding tank;

channel | - nbreeRLE e Melhpe HEFen Aol Spidk B e [ oG Thphatiny

st eps whenoffuie $oiny thadhslaingy taekvpticmesmain filtevind thereofncount ered and

In accordance with a fourth aspect of the present invention, there is provided a

method for accommodating aquatic life, comprising:-

dischérging fluid from a top of the holding tank filled with fluid in which aquatic life
may be disposed;

15 filtering out impurities from the discharged fluid;
recirculating filtered fluid back into the holding tank;
discharging fluid from the top of the holding tank;
filtering discharged fluid under the flow of gravity; and

maintaining the directional flow of fluid during filtering from the top of the holding
20 tank and preventing back flow, even when excessive discharge volumes of fluid

occur by over filling the holding tank.

In accordance with a fifth aspect of the present invention, there is provided a

method for accommodating aquatic life, comprising:-



automatically feeding the excessive fluid back during filtering and
recircul 2WorM3/017168 st eps, as the excessive di scharge vol uneBCRALHDIHAI shed.
Brief Description of the Drawings Figure 1 is an isonmetric schematic
diagram of a typical prior art tank syst@gu Figure 2 is a plan view of a
tank systemin accordance with the first enbodinent; Figure 3 is a side

el evati on : : i o fiqF i 2 i
Figure 4 1 chafahBE KeHEMe B PaRhaiank feg it MidThtith aagat ife,

t aken fromayke sisposeds end of the tank; Figure 5 is a cross-sectional end
view of the tank system taken along section B-B of Figure 2; 20 Figure 6
is a schematic isonetric view of the holding tank showi ng the uniform

ci r cul at or yilteriog sut inopuritiesf framdhadischaegddfiaitd; on of epheneral eddy currents
as a result of the latent axial flow of fluid and reflection of sane

wi thin the hol ding tank; WO 01/01765 PCT/ AU0O0O/ 00800 -9 Figure 7'is a
schemati c séclroutatingfiltersd flald baek intd thenigoltimgktaskowi ng t he spiral ling

effect of the latent axial flow of fluid relative to the horizontal axis
about which the wuniform circulatory cross-flow of fluid is created;
Figure & i glisthaediagdiuid-froaoimetttp of theehoiirydamg; t he | ocation of three tank
systens 5 operated in parallel to each other, in accordance with the first
enbodi ment; Figure 9 is a cross sectional end view of the three tanks as
shown i n Fifgefifg Bischbtdid fRuid Urider theSAGW BRIgravies @pg_sectional el evation of a
smal l er version display and research tank systemin accordance with the
second enbodi nent; Figure 11 is a plan view of Figure 10; 10 Figure 12 is a

simlar vi %WtdrﬁatlEééwr&awnehH@_ XL NG ﬂllhe dut Huring ﬁh'e@ﬁlférin@i S PedirUlRing

schemati c side el evation shovm ng the relative dinmensions 6f the tank
syst em and stéps awhamgenxeessivé dischaige evalumess afhduibf ajen encosinterede and: h

the second au orrqgfiégmt feeding the excessive fluid back during filtering and recirculating

10 steps, as the excessive discharge volumes are diminished.
Brief Description of the Drawings
Figure 1 is an isometric schematic diagram of a typical prior art tank system;
Figure 2 is a plan view of a tank system in accordance with the first embodiment;

Figure 3 is a side elevation of the tank system taken along section A-A of Figure
15 2;

Figure 4 is an end elevation of the tank system shown in Figures 2 and 3, taken

from the services end of the tank;

Figure 5 is a cross-sectional end view of the tank system taken along section B-B

of Figure 2;

20 Figure 6 is a schematic isometric view of the holding tank showing the uniform
circulatory cross-flow of fluid and the location of ephemeral eddy currents as a

result of the latent axial flow of fluid and reflection of same within the holding tank;



Figure 14 is a set of orthographically projected views of a biofilter

el ement f\Rp oefres1d> in the biofilter of a smaller tank sysfsmm asdisscr i bed
in the second enbodi nent, wherein: Figure 14a is a side eIeva??Bn of the

rear of the elenment; Figure 14b is a crqQss sectional end el evation of the
element; Figure 14c is a plan view of {He elenment; 20 Figure 14d is a side
el evation of the front. of the elenent; Figure 15 is a schematic. side view

of the tanKkig4fetkeif aisehematicoside flevstion ¢futhe haldingiank\shewdno she spiralfing

ot her side S@h : /ﬂéo =10~ H gure.dp.ds a
simlar vi gﬁvg?% | ga%niéx}égﬂgg‘/scﬁéﬂvzﬁcgég%\F e dg{egl?cﬁ'?z%lgitadl]?% & E’%&?{s\ﬁgéﬁ the
schemat i ¢ phiorn, cutdton crgssiflevest fuld enereateaf, the primary filtration-
system and the holding water recirculation systemin accordance with the
third enbodinment; 5 Figure 18 is an end view of an alternative tank system

i n accor dafguraid i8 @stherndtic RobestioRw Rowitigsthedytatibrosfthfed ginkGsyskeahsfi sh
I n holding tanks di sposed on either side of the biofilter; Figure 19 is a
cross séct PBARtEH ImRaralelioRagetherrir asgardancavith bedist emhedinentat h t he
hol di ng tanks; 10 Figure 20 is a side elevation of Figures 18 and 19;
Figure 21 i.s a simlar view as to Figure 19 but view ng the hol ding tanks
from the- Figyre8ig@ @oss spstienaliengndewiof the Buesfanks axshown énFigusal: syst em
in accordance with a fourth enbodinent; 15 Figure 23 is a plan view of
Figure 22; Figure 24 is a side elevation of Figures 22 and 23; Fi?ure 25 is
a per spect Figairg18\is grschemalia gpsasactianal elavatien of arsmallesvessiandisplay and

research tank system in accordance with the second embodiment;
Figure 11 is a plan view of Figure 10;
10 Figure 12 is a similar view to Figure 11 but showing the lids in place;

Figure 13 is a schematic side elevation showing the relative dimensions of the
tank system and the arrangement of certain elements thereof in accordance with

the second embodiment;

Figure 14 is a set of orthographically projected views of a biofilter element for use
15 in the biofilter of a smaller tank system as described in the second embodiment,

wherein:
Figure 14a is a side elevation of the rear of the element;
Figure 14b is a cross sectional end elevation of the element;
Figure 14c is a plan view of the element;
20 Figure 14d is a side elevation of the front of the element;

Figure 15 is a schematic side view of the tank system similar to that of Figure 13,
but viewed as of the other side of the tank;




with a fifth enbodinent; Figure 26 is a plan view of Figure 25; 20 Figure
27 is a pEPIYAEIFve view of an el ongated annul ar tank systBETAYOVESEY dance
with a sixth enbodinment; Figure 28 is a plan view of Figure 27; W) 01/01765
PCT/ AUOO/ 00800 -11 Figure 29 i's a plan-v0ew of a zig-zag rectilinear tank
systemin accordance with a seventh enbodinent; and Figure 30 is a plan

view of a qgagvel 18 Rt Siilarsisk e Figuraasobieskswitigtmoriideiaaht h - enbodi ment .
5 Best Mode(sS) For Carrying Qut The Invention The first enbodi ment i s

directed towards a tank systemfor fish as shown in Figures 2 through to 7

that is Sufﬁiga@fieeafrl % laaécﬂﬁerﬁé’ticefpié&ivﬁw'éhd?ﬂﬁ&'tﬂevg}raﬁ@?(m@ﬁt ffthe @rimary

relatively large scale for commercial purposeS. The tank system 10
conpri ses diltratrogesysdem anchthelholdingt water deciraidatiamsystamiiol aticardance widthkhel 5

and a fil tzﬁ[‘i:r@nggih%%ﬁﬁgea 17 by an inner partition 13. A pair of

| ongi tudi n buffer tanks 19a and 19b is provided so that one
buffer tank is disposed on either |ongitudinal side of the main tank 11.

The tank system 10 includes a in_servi.ce rea 101 at one end thereaf

Wi ch  Soo ERRATEIS PRGN RN AN SGALYR TaRe S SLeT1 It ACCHTIARCS Wik Bird

i nclude: 1 i i ; n

pi pes on t%én@?dgﬁiee:nt g?&e@%ﬁga?ﬁgpﬁgﬁﬁlgzqt'ﬁggsﬁﬁggﬂtgﬂggﬁlggngg?gﬁéﬁrﬁthe
filtering reithessiderafdhe bjofdted, by correspondi ng pi pes on the outlet side to
the main tank 11 for recirculating fluid throughout the main tank 11 via
the buffer tanks and filtering neans; 20 a supplenentary filtering nmeans
in the forRigdreal9oianafcrassiseciboal pldn efew fafnihiel tark aystansasi diewedt fraot i ng

means or protei Ki r 25 the inlet side of which is connected via an
auxiliary ﬁ?ﬁﬁa{l}bé‘et%'ﬂg'ﬁ@%?mﬁ'i on pipe 103 of a

10 Figure 20 is a side elevation of Figures 18 and 19;

Figure 21 is a similar view as to Figure 19 but viewing the holding tanks from the-
top;

Figure 22 is an isometric view of a rectilinear tank system in accordance with a

fourth embodiment;
15 Figure 23 is a plan view of Figure 22;
Figure 24 is a side elevation of Figures 22 and 23;

Figure 25 is a perspective view of a regular annular tank system in accordance

with a fifth embodiment;
Figure 26 is a plan view of Figure 25;

20 Figure 27 is a perspective view of an elongated annular tank system in

accordance with a sixth embodiment;

Figure 28 is a plan view of Figure 27;



prefilter 104; a discharge chanber 105, which is supplied wth fluid
out |l et fvooot/méprotein 25 skimmer 25 via an outl et pi pe PCI/AT0000800

di schargi ng ozone and ot her gases entrained into the water by the protein
ski mer during fractionation process; \W4Ql/ 01765 PCT/ AUOO/ 00800 -12 a
fluid cooler neans in' the formof refrigeration systemincluding a .cooler

(ot * ShounpUl 2538 B YD B &b behd Bt FRE SR Bl ackeraadh BTG,
I s connect sgl/dnth ambadimeht: pinde 59 di sposed along 5 the bottom of the

filtering neans area 17. The main punps 21, protein skimer 25 and fluid
cooler neans are all disposed at one end of the system 10, adjacent to the

end wal | Igigared80tda piah Ricwadka cbAvaluteteRnk JyStepr iy aceidanc@ aithrenéightthe
i nner partition 13 maintains separation of the contents of the hol ding tank

15 10 andemBedimentering means area 17 and has a tank di scharge neans
surnmounted thereon. The tank di scharge neans conprises a primary lip 29a
and a secondar lip 29b, the |ips respectively form ng the opposing upper
edges of Bestl (g)oFor Garnying QutsThealnvesttiarthe prefilter 104. The tank

di scharge neans effectively provides a knife edge by virtue of the 15

primary lip 29a over which water may cascade and a sequential flow path to
gui de ~ f 1 ulke fisst pmbediraert isf diraetedi tovearda @ faak systesa for fisbvas shewn in

the for m drolres: opopaf o PEPRLERRHy bR s MeicHly MEAdEVRMTIIT |
of known d&shagslaticelydarjel stal®foraobhraerssl pleppsessi ng a nul titude of 20 :

bi oballs within which active bacteria may grow. The bacteria feeds on and
thus cleans water and fluid flow ng through the biofilter of ammonia and

nitrite, Whhe barikcsystemet®doRpricbs aslaryd Mz taik o1 hiest isdivaded itdiarabigling

contained within the holding tank. Thus, the biofilter 31 perforns an

i npor t ¥t tank 15 and a filtering means area 17 by an inner partiton 13. A pair of
- longitudinally extending buffer tanks 19a and 19b is provided so that one buffer

tank is disposed on either longitudinal side of the main tank 11.

The tank system 10 includes a main services area 101 at one end thereof, which

accommodates the main operating components of the tank. These include:

15 e a pair of main pumps 21a and 21b connected by a network of pipes on the
inlet side to the respective buffer tanks 19a and 19b and the filtering means
area 17, and by corresponding pipes on the outlet side to the main tank 11 for
recirculating fluid throughout the main tank 11 via the buffer tanks and filtering

means;

20 e« a supplementary filtering means in the form of a foam fractionator, which
functions as a solids extracting means or protein skimmer 25, the inlet side of
which is connected via an auxiliary pump 102 to the suction pipe 103 of a
prefilter 104;

e a discharge chamber 105, which is supplied with fluid outlet from the protein
25 skimmer 25 via an outlet pipe 73, for discharging ozone and other gases

entrained into the water by the protein skimmer during fractionation process;



filtering and cl eansing function for the water 23 contained within the

hol di ng tY4ARVOVES hortion 15 when live shellfish is di sposeRCT/AMOYPI00 | h t he
present enbodi nent the continuous flow of water fromthe hol ding tank 15
to the filtering neans area 17 is provi-d8-by filling the holding tank with
sufficient WO 01/01765 PCT/ AO0OO/ 00800 -13 water 23 to. allowit to

conti nuously ££AgIEEELIEN PledriReinPtheMafm of refrderation 8ySterh hRcludifigss RbER dreans
relies upon discharging water 23 fromthe holding tank 15 in a continuous

fl ow from t heveppraive: ¢il Rd|dispaseddnKkhe slischanaelicaaaber 4§5aacenndenseh ot
primary lip t | e S As shown in Figure 5 of the
dr awi ngs, théﬁggj@t)iagﬁ %?gﬁ‘p%%ﬁbgﬁ% ?W@r aPﬁ dianeter and is positioned
generally centrally within the chanber 107 so that the external surface of
t he pi pe extends | ongitudin al ang the chanber in parallel spac

Lol ati oot p AT RETIREFFOTORUR WERb taneci Brasonleiiape 58 Uepid dles
passagenay | $h&lebitbRfof Ple MRIRG rhbaMs BeeLYer the top of the primary lip
29a. The 10 passageway i s defined between the anterior wall of the chanber

that is contiguous with the primary lip 29a and the anterior of the

suction pi r i ' i pace
et ween | ho Bora nri RDs 23 BHRGI MRl ST erd NS 2oRE s S Ul icaReare
t hr ough t hat epaeeddsfthreslystdrot 1k eadjadent jodheranar wall 1tllacofthpemaidBtaakdin ae

posterior wall {hat Is contiguous, 15 with the secondary lip 29b. The
posi ti oni ntfRA enﬁerglfgpiqpﬁn%%e%?) relative to the walls and bottom of the
chanber 107 fornms a flow diverting neans that diverts and reverses the flow

f mth ' flo ' | 9a, .t hat
eversi ng MRS RATIG: TEqUALLAT GRPPEGNER 16 SAnteRs ddBe sEIgnd Saeke 16
t he CQﬁobeéndﬂ'tﬁéqnﬂewngOm@%gc&@g ip hse%cg%amiéc'hgvgé rn?éﬁﬁéﬁgwl‘?ﬁbméd

i p. I's reversing flFow subsequently cascades posteriorly wth respect to

t he chanbetherenrer Thadank disshdegey meaps 229tprisesp ptinary jip 29aeandea sesdmiarynd
qpp03| ng fIllpo%t()),f th\geﬁpe's.r revgpteg{iOelgl ?grrr%ns qu rop%:%ging upper edges of a chamber 107

which forms part of the prefilter 104.

The tank discharge means effectively provides a knife edge by virtue of the

15 primary lip 29a over which water may cascade and a sequential flow path to guide
fluid to the middle of the filtering means area 17, over the secondary lip 29b and a
‘v’ shaped upper drip tray 47.

Filtering means in the form of a biofilter 31 is disposed in the area 17. . The
biofilter 31 is of known design, consisting of a biomass comprising a multitude of

20 bioballs within which active bacteria may grow.

The bacteria feeds on and thus cleans water and fluid flowing through the biofilter
of ammonia and nitrite, which is excreted by the shellfish or other aquatic animals
contained within the holding tank. Thus, the biofilter 31 performs an important
filtering and cleansing function for the water 23 contained within the holding tank

25 portion 15 when live shellfish is disposed therein.

In the present embodiment the continuous flow of water from the holding tank 15
to the filtering means area 17 is provided by filling the holding tank with sufficient



functions to separate and retain solids in the convoluted flow around the
pi pe 103 wd9ibmesrder to allow themto be extracted by a gari/gsoedosion! et
hol es (not shown) provided in the inlet pipe 103. The arrangenent of the
inlet holes is such that the holes are lpgated at spaced apart intervals
al ong the anterior surface of the pipe 103, the holes being relatively

Che” pi ve 508 28 36.aBi, i 1esmEBPBh Sy cHBade SO e ok R Sar TS 8 ©
gradual |y drehapfd Aeang réfed Ubea discHArdindWile? 230Ront thé Isdlaivigntaink A5 o4

exanmple 200 m llinmetres apart at the proxinmal end of the pipe 103 to the
servi ces -ef@ntimousTilew ifigre thedor of e holding sank, 187 inmediately @djageng to the

mllimet r'eﬁfiﬁé\(ﬁ)’wﬁé% &Ith?ﬁ%nﬁﬁéﬁa%%%gghgns may vary, dependi ng upon the

parti cul ar rate of rodgh the prefilter 104, desired to be
achieved 5 and the particular type of aquatic life that is accomodat ed

ad) acen ¢ A5 IPCEighiess S nE Rabing®! resudBn RB AT e TR T Bleeter
repl aceabl andds @ositiohs® dneraift céntrillySRiRhin)the tdh@insbet. 107heo URaMethediterral ay

47 is positigned so that the anterior side of the '"v' is 10 contiguous wth
the post er PBIfacE Qb the PRk exiendsdanrgitydipahy glongniicepiamRer it paralieh gPasedw of

t h ' t hen; ' |
wat er cascadagorifs {ohehe eralslasy tbépcﬁQﬁHbQP. 0 |h ?rlugahzagrﬁr‘é{,s@%dv?luégd gure

5 of the draw ngs, the posterior of the secondary lip ornms a p
whi ch  sur passagewayeismdfineddot watamilewingroverdbe 49p of the pemaralip 28ae Thenber

107 t he t 247 . ted i i ti b I lit f 5 .
or ose. BPacBRTREWaY b Sr, drBrsnapih AHERLvel Thd's i HaPPr tHeke
area 17. E@RiyuoURSKittP ERE Brickdfy lis Zoax@it e QRRriBRSF tike h&idMpibet103) tAeh and
at the other end to the outer-side wall 11 a of the main tank 11. The top

- of each rr@Wﬂrfzﬁl@ebmﬂioé the @ine 408 dhropgbolhei spacedbetwegs the hpstormef the
_ > XX .
“ her o - aniiPEa08 Sn8 MR of el HaBBh a0d Btk Hr2hgh G IR BB e

brace, cl obetwgen tHeepsstetioraf lthd bige 103s&ed thépoghrdr wall that is contiguous '
15  with the secondary lip 29b. '

The positioning of the suction pipe 103 relative to the walls and bottom of the
chamber 107 forms a flow diverting means that diverts and reverses the flow of
water from the cascading flow over the primary lip 29a, so that a reversing and
opposing - liquid- flow is created at the posterior side of the chamber -directly
20 adjacent to the cascading fiow from the primary lip. This reversing flow
subsequently cascades posteriorly with respect to the chamber, over the

secondary lip 229b.

Importantly, the reversing and opposing flow of water within the chamber 107
functions to separate and retain solids in the convoluted flow around the pipe 103
25 _in order to allow them to be extracted by a series of inlet holes (not shown)

provided in the inlet pipe 103.

The arrangement of the inlet holes is such that the holes are located at spaced
apart intervals along the anterior surface of the pipe 103, the holes being relatively
closely spaced apart at, for example, 50 millimetre intervals at the end of the pipe
30 farthest from the services end 101 of the tank system, and gradually increasing in



tray 47 therein. The upper drip tray 47 is provided with a plurality of

hol es al sw@oi/beposterior side 47b of the V. These hol es pegApomovsored at
various |ocations along the side 47b to allow for the transfer of water
gravitating through the mat, into the filkjering means 25 area. The tray is
al so provided with a series of posterior flaps 47c which surnmount the top
of the outside I ans

|1 .11a of t maLn t 11 at eI’IOdJC
Che I'ongi « SERAAE 18 (ak fxeBrpIbr D ByfmefRs ahpe’ s R8s end, B &l B8
recesses 4 ahe dehvidead bt ween e finigpholes. aréh@pi@ﬁlgséﬁsa hivatheterasf 8
inner end sufficiently spaced fromthe inner edge of t 11 a so as to

mai ntain 3ml&rrga;es431cvwe\rﬁrnatlr@f theaeeldirngnﬁ@asmgnamgarw %ﬁne@em upgnt the

he 1 ecass Berisgtar iy cAfE o the et NGrIRh bR pRARES thacHe R RS RiiiedY |
the 1ikg faagthbepdritilar type oPagsatid ke thabiscicasmmiodatdd withirdthet madi tartkhe
active bacteria of the biofilter. The cross-braces 108, chanber 107 and

tray 47 ardlall nmde fromplastic. The cross-braces are spaced apart

sufficiently to support the weight of the chanber 5 107 and tray 47 when
they are filled wwth water. The area beneath the chanber 107 and the drip
tray 47 isThel prefilter t1ﬂ4UEdb&WSﬁCBEﬂmdlaieWea@ﬁ@emielooWQ Hesharess -URPSE «Xip108,

whi ch are ve 3

iy 24 | s TBSETouRiETACLTRocBids B ArfiteabR Wardl bBrbae et [AGL SENEH),
trays whi ckhgrppl The waelrrdﬂplmwudlpmituomtiamtr@ft thélenferldrayidengfﬂtﬂe Ve mns
area 17. The | ower trays 34 have a transverse extent in order f‘o enab| e

t hem t dCabGPNbgPYRVith Née PRAtEMNOEsife glihe secopranplip 29k Where Yé BigVesing
side, but grg Ova%é%aeé‘& Q%Jé}ethb%ragy ﬁg%rg{a ol"\{betﬁéJ Ag‘@hlo%lwa at

their other si as to ntarn tweent tray and t
vial | 11 a. Frgwetﬁ)ottb\mdrhmmm fthdztpestel@rmmessmamiary lip28bt fmompigpfiap which

heout si dSUGPPREING TAKALE Rierpt SER 478 SHHE Bbe o oser To the o
services area end 101 of the tank system
The chamber 107 and the tray 247 are supported in position by a plurality of
15 cross-braces 108 which transversely span the top of the filtering means area 17.
Each cross-brace 108 is fixed at one end to the partition 13 and at the other end
to the outer side wall 11a of the main tank 11. The top of each cross-brace 108 is
particularly configured so as to define a rectangular recess adjacent to the
partition 13 to seat the chamber 107 therein and a 'v-shape’ recess intermediate
20 the remaining portion of the brace, closer to the side wall 11a to seat the upper

tray 47 therein.

The upper drip tray 47 is provided with a plurality of holes along the posterior side
47b of the 'v'. These holes are provided at various locations along the side 47b to
allow for the transfer of water gravitating through the mat, into the filtering means
25 area. The tray is also provided with a series of posterior flaps 47c which
surmount the top of the outside wall 11a of the main tank 11 at periodical
locations along the longitudinal extent of the wall. In this manner, rectanguiar
shaped recesses 48 are defined between the flaps 47c, the recesses having an
inner end sufficiently spaced from the inner edge of the wall 11a so as to maintain
30 a gap 43 within the filtering means area 17 adjacent to the inner surface of the
wall 11a. The gap 43 is provided and maintained by the recesses 48 for venting



serves-as a water suction line 61 for draining the filtering neans area of
i quid -{¥epedihes bottom of the area 17. The ot her pipe sep¢gmiadossodat er

bal ancing line 62 between the filtering nmeans area 17 and the buffer tanks
19 and will be 20 described in nore det_ai | later. Both lines 61 and 62 form
part of the network of pipes which is I5timately connected to the main

punps 21 a_and 21 b vi e buffer_ . tanks 19, in nner that w |l  be
ostr i bed Fheaares dBidhe IKafiom the@temio Deans args. JuneR et G pldust &t

towar ds t hgobptitemalda Ofthbfoflifidrt ering neans area 17, but at an el evated
position with respect to tRe water suction line 25 61 and at a position
proximate to the outer wall 11 a. The air outlet pipe 59 extends

subst ant i ORf L i f £a
T7a i spridhas obEp A0y Rhaiter 7 510 2l 87 a8l chad Hiofd plERfe] R v
bal anci ng crbssHbraces armlspacqﬂ apadaﬂfﬁmehtl)atcseupptsrt dhe ovaiglet ohtimazcmbalot

shown) thro i ch b) en, supplied under pressure
fromth @%?'@é@@y 4170\6’l"?'§t g {Q%da‘ﬁ'txm%gt he filtering means area.
Accor di ngl y, the conpressor 106 is WD 01/01765 PCT/ AUCO 00800 -16

Conoct o0 i st eth df RoSuberiigh B PR ATyt B G BB R e
Operati on phelidht HIGWRAS drésﬁamﬁé%edo@ywhi&ﬁ arepedvered byl & éﬂ’?néixp/é}ﬂﬂated

thereto. Accordingly, the air outlet nozzles are dispose ectilinearly
al ong t he lawer gipl teay 35 pihselozeerdray d4dslcoyaeedawiih @ plastie imembpeanenhand is

311 r ansvan derg el bR e EloBRRRy e b htfind T

13. Theo dimeghs @fe®ft 7t hEhe téresaya S4aiavepsarahsvorseoaxtsht insordes to @nabld ect
off the wall of the partition and be vented uItlmatel¥ t hrough the gatp 43
provi ded dBpEtEhebuhadrinstthe innercederwalhef due sagdianai alang ODG side, bu '

Consequentinaifishabq HKIHe AL Grdce: 61 B8 SRS WHAN L0 i o Sisen the

biofilter rmeate the biomass, air strippling anmonia fromt wat er
t herein. Iso amo p'ramiamthergnpdmmmween the tray andltee wallpdas9a is provided in-

. the filtering means area 17 and is connected to a correspondi ng pipe 60a

at its proximl end
The bottom of the filtering means area 17 has two pipes sequentially disposed in

15 axial alignment, intermediately spaced between the outside wall 11a and the
partition 13. The pipe closer to the services area end 101 of the tank system
serves-as a water suction line 61 for draining the filtering means area of liquid
from the bottom of the area 17. The other pipe serves as a water balancing line
62 between the filtering means area 17 and the buffer tanks 19 and will be

20 described in more detail later. Both lines 61 and 62 form part of the network of
pipes which is ultimately connected to the main pumps 21a and 21b via the buffer
tanks 19, in a manner that will be described in more detail later.

The air outlet pipe 59 is also disposed towards the bottom half of the filtering
means area 17, but at an elevated position with respect to the water suction line
25 61 and at a positidn proximate to the outer wall 11a. The air outlet pipe 59
extends substantially the entire longitudinal extent of the filtering means area 17a
in spaced parallel relationship to the water suction line 61 and water balancing
line 62, and is provided with a series of outlet nozzles (not shown) through which
air, or preferably oxygen, supplied under pressure from the compressor 106 is
30 injected into the filtering means area. Accordingly, the compressor 106 is



to the services area. This pipe 60a can be optionally connected to the 15
conpr essoVOPYB1eHd act as a second air outlet pipe for cl eBAT/AYHHI8ESses.
In normal operation, however, it is disconnected fromthe conpressor.
Alternatively, the outlet/inlet pipe 5948 ean be connected differently to
recirculate fluid through the biofilter 31 and keep the bacteria alive, in

a shut down cghnééteBstBothe dmsief the blifet PeNsd pRdximaltE ihe 28riibeLarR] 101 byt hi s
shut down or transport node, the outlet/inlet pipe 59a acts as a flui

i nl et pi peM&AN$ &fi an Rir@ipel60 dispased ipdhe serviges meabtQk.ilter 31. In this
arrangenment, the pipe 60a is connected to the inlet of the auxiliary punp
102 and the outlet of the auxiliary punp is disconnected fromthe protein
ski mrer 25 Qpedatiom afubhe bismassniscerttanced: hy tbecsupply of @ir 003xygenHbetgtanber

107, reversing the 25 functi of _the suction Ripe.103 to constitute

Fluld out Seopgyasly clhe dfuenfityozalsiead Pisrdsed REuIRArD 2PRO bR 606t avs
fluid fsompideesdat bambiGue gl @atveto the dertieR dRdiHorizBheal ! feas kst al07
to subsequently spill over the secondary |lip 229b and into the upper drip

tray 47 toO5b¥eglente yheifitestd transugrseinhacmsss the ditering, mears @eali k7 on,

ci roul at ed 7 SagheAidy 3570 MRt f B neio S dh diftiSlpyEtoraBhBEnt
PCT/ AUO0/ 088045 to tefldot ofnttad wall rdtthe epartitiem gadesd vehidd ultimatélyethsdugh thewn
or transport node, the nmin la can sinp e cut down to an

. _punp 2la ly b .

oper at i onaBaBpebl Brovideg oadiaeentghg  iIBpekgsuidie nof stheurgutsideniwalh d3adse a
m ni maly eq ' ' Pl ; WOl ' raed: he
bi ormas Oal ConeEREahBy A of pHidort i Ay O upthRoaor e warehvifln s e 7
opt i num speed peanease therhi®mass, agdtriipiog ammmpoissfromubageatef thdneint ank syst em
making it an extrenely viable arrangenent in which to -.run the systemin

a shut down or resting node. The water suction |ine 61 is connected to what
essenti al | yn chesiresanhe endiodiment pnoauthet/inket gipe rB8a 10Ipdovided iin theefiltering ces

area 101. The nmani f ol 109 includes 10 a pair c?'f br,anghes 109a and 109b
whi ch are MEaScRTeRel  2P8rHEONBACIEd tPr: cpfpaponding pipe 60a at its proximal end

to the services area. This pipe 60a can be optionally connected to the
15 compressor 106 and act as a second air outlet pipe for cleaning purposes. In
. normal operation, however, it is disconnected from the compressor. Alternatively,
the outlet/inlet pipe 59a can be connected differently to recirculate fluid through
the biofilter 31 and keep the bacteria alive, in a shutdown or transport mode of the

main tank system.

20 Moreover, in this shut down or transport mode, the outlet/inlet pipe 59a acts as a
fluid inlet pipe to drain liquid from the bottom of the biofilter 31. In this
arrangement, the pipe 60a is connected to the inlet of the auxiliary pump 102 and
the outlet of the auxiliary pump is disconnected from the protein skimmer 25 and
in turn is connected to the suction pipe 103 in the chamber 107, reversing the

25 function of the suction pipe 103 to constitute a fluid outlet pipe. Consequently,
operation of the auxiliary pump 102 draws fluid from the bottom of the biofilter and
feeds it into the chamber 107 to subsequently spill over the secondary lip 229b
and into the upper drip tray 47 to subsequently gravitate through the biofilter.

In this condition, the remainder of the tank system is shut down, without water

30 being circulated through the holding tank 15 into the biofilter.



lines 110a and 110b of the notors 21 a and 21 b respectively. As is shown
in  Figumse @ioitrtbe branch 109a and the inlet pipe 110a ef f ectryatabposoo
constitute the same pipe. The. nmanifold 109 is also fed by respective
outl et pipes 80a and 80b connected to .the.,buffer tanks 19a and 19b
respectlvely The buffer tank outl et plpes 80 are each connected to the
mani fold 1 of stop valves spectivel he st op
Valves a1 BbenaERiaie A alasient Sl fof Shudopn o SFRRGH Fele. S TR

pi pes 80a pishpBPPa daf RPN deNclith@®owr\t6!ar Bpehgiohdf spsed anie5% ¥4 i@NMain 9b

and thus the level of water in the biofilter 31. 20 In order to achi eve
thi s ef f ecspeachewbighf isr suffigiest 10 cause; mtmlnﬁbalnmr@alabpnaof i theoyah the

mani f ol d 82 e i n t e .
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connect 8d p@mphgowh-3b H5% st it optirdulibpesd t:énkeétaamaa@ivé hredattiser irnpow8eb
connected to the distal end of the buffer tank 19b. A commpn branch 82c of

the 25 mank$ageiof the: tankctysiem: making ihanaxtieaneln viakle arrangementin vyhich t
functlons tﬁ%@é}sfeei-[\?n aCs‘Nm'an%We)ﬁtlﬁ’é n,]‘déf.ébd to the buffer tanks 19 from

t he bottom tering neans area an al ancing of the water |evels
between the buffer tanks and the biofilter 31. In normal operation, water
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descri bed above. Thus, water can flowin either direction along 5 these

passagewaykigure @r the branchnta-and dhe intet piaect! Qacefigctivelyangtitide dhe same does
not exceed iﬁlgprescri bed threshold | evel, notw thstanding surges in the

vol ume of ter flow through the biofilter 31, which will occur when

I nt roduci ng product into

The_” manifold 109 is also fed by respective outlet pipes 80a and 80b connected to

15 .the.buffer tanks 19a and 19b respectively. The buffer tank outlet pipes 80 are
_each connected to the manifold 109 by way of stop valves 81a and 81b
respectively. The stop valves 81 operate in the event of a power failure to close

the outlet pipes 80a and 80b and maintain the level in the buffer tanks 19a and

19b and thus the level of water in the biofilter 31.

20 In order to achieve this effect, the buffer tanks 19 are interconnected by a
balancing manifold 82 at the opposite end of the main tank 11 relative to the
services area 101. This balancing manifold has two arms, one arm 82a
connected to the distal end of the buffer tank 19a and the other arm 82b
connected to the distal end of the buffer tank 19b. A common branch 82c of the

25 manifold is connected to the water balancing line 62, which functions to provide a
common supply of fluid to the buffer tanks 19 from the bottom of the filtering
means area and balancing of the water levels between the buffer tanks and the
biofilter 31.

In normal operation, water within the filtering means area 17 is kept at a threshold
30 level so that it may not backflow through the biofilter 31 and over the lips 29 into



t he hol ding tank. This prescribed threshold Ilevel is controlled by the

buf fer t aglo10PRisNg di sposed in substantial horizontal ali gafRiicobdod t he
filtering neans area 10 17, as shown in the draw ngs, and the buffer tanks

being provided with sufficient . headroom1 0 mai ntain the prescribed
threshold |l evel below the top of the biofilter 31. Thus, the water |evel
within the buffer tanks will ri'se and fall, dependi ng upon the vol une of
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WO 01/01765 PCT/ AUCO 00800 -19 80b and inlet to the manifold 109 for
punpi ng by the main punps 21 a and 21 b. Additional filtering and pH

| evel | i Wy darproetice)der addibonalrodackeistlbgded irttbehe holding tank 15, excess water
flows over the lip 29 into the biofilter 31. The excess water flows into the buffer

tanks via the interconnecting passageways to avoid backflow of water through the

biofilter 31. When the product is removed from the holding tank, the main pump

21 continues to draw from the water in the bottom of the filtering means area 17,

20 and thus the buffer tanks 19 allow water to flow back into the filtering means area

and thus back into the holding tank to replace the water which was displaced by

the product. Once the holding tank is filled with sufficient water, the water will

cascade over the lips 29 again to maintain the cross-flow of water within the

hblding tank, and continuous down flow of water through the biofilter.

25 The buffer tanks 19 are each partitioned into three discrete compartments 83.
The compartments are arranged sequentially from the distal end of the tank
system to the proximal end of the tank system, relative to the services area end
101. Consequently, there is a distal compartment 83a, an intermediate
compartment 83b and a proximal compartment 83c in each buffer tank. The

30 partitioning of the buffer tanks into compartments graduates the flow of water from
the manifold 82, through the respective distal compartments 83, and eventually

into the proximal compartments 83c. It is then outlet via the outlet pipes 80a and



conpartments of the buffer tanks. Mreover, appropriate filtering neans,

such as wiwogdrresponge and |inestone rocks are di sposed | pCaU00/0sed!’ €
conpartnments. In 5 the present enbodi nent, the internediate conpartnent 83

of the buffer tank 19b is used for thi urpose. Additionally, the buffer
tanks can be used to gauge the level of Water in the biofilter 31 and

allow for water to, he s lied to the systemin order to maintain / or
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requi r esr ey predenpeniderirhank tise irﬁérrﬁ@diét@é@hﬁartﬁ%h 88foftthe buMepadrikegh s 83
are provided with a lid to enable access to the contents thereof, which

lid can priwees f9R thip PUEReSE-pl atformin the closed position for wal king
al ong and accessing the contents of the holding tank 15, when required. 20

The network of pipes connected to the main punps 21 is conpleted to provide
the reci rédﬁélpnﬁﬁy.n%@nbutw tankst e@k bey sisefh to] gauge $he dgueldof materein the

and o5b'r coRaRer 3L v for WA sOopRIdEic HNERHED M Bl 98 vl OO

i
and 85b respec P a a

si tuat ed i and/oeirweasathe lenkl dfowater Iretheasiefilteriatipgriolicakttimega and 67b form
the water inlet nmeans of the tank system 25 and conpri se pipes extending
| ongi tudinally of the holding tank fromthe proximal end to. the distal

end t heoeofn thehsregeheembadrhent] tiee proxirnal €orppase@naB3tid thotoutfar eink 14te
hol di ng tank proximate to the partition 13, whereas the water-inlet line

~ 67b is opfoRivided Withpe aterdevahdnarker @ndofloathievehArntprlotiotshewry. « Hee
. outsi de walyhtetlebelFharkdtts LRBY- to WYAUYE e/ Roe PG WAt dh QRE Bibkiter 23 and the

float level control is connected to the controller to introduce water into the system
and/or inform an operator of water loss which may require resetting of the tank'’s

15 parameters.

Each of the compartments 83 are provided with a lid to enable access to the
contents thereof, which lid can provide an elevated platform in the closed position
for walking along and accessing the contents of the holding tank 15, when

required.

20 The network of pipes connected to the main pumps 21 is completed to provide the
recirculating means of the tank system. In this regard, respective outlet pipes 65a
and 65b of the pumps 21 are connected via stop valves 85a and 85b respectively
to a pair of water inlet lines 67a and 67b which is situated in the holding tank 15.

The water . inlet lines 67a and 67b form the water inlet means of the tank system

25 and comprise pipes extending longitudinally of the holding tank from the proximal
end to.the distal end thereof. The water inlet line 67a is disposed at the bottom of
the holding tank proximate to the partition 13, whereas the water.inlet line 67b is
oppositely disposed at the bottom of the tank proximate to the outside wall 11b of
the tank.



Both of the inlet lines 67 are provided with a series of outlet nozzles
conpri si WOON®176$ forned rectilinearly in the pipes so as POI/ANDE0080MHt er
under pressure into the holding tank and create a uniform circulating
flow of water therein about a substantiah-horizontal axis. Accordingly,
the nozzles of the water inlet line 67b are 5 disposed to inject water at
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partition 20 13 along the top of the holding tank so that part of the water
cascades o?@Y'rQW@enbgﬁrmt'Pla@'@gﬁ wWithinthg tanl¢ t he water continues to
circulate down along the inner wall 13b of the partition 13 towards the

bottom of the holding tank, and then across the bottom of the tank 15b to
the inner BBl PasiHONTRE dhej watarainisty lines i&h reladivasta shavdiseharae Beagsi iin of

dead I
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manner about a substantially horizontal axis. Thus water, when jetted from the

water inlet lines 67, tends to flow up along the inner face of the out wall 15a

towards the surface of the water 23, then from the inner wall 15a to the partition

20 13 along the top of the holding tank so that part of the water cascades over the

primary lip 29a and part of the water continues to circulate down along the inner

wall 13b of the partition 13 towards the bottom of the holding tank, and then

across the bottom of the tank 15b to the inner wall 15a. This circulatory motion

tends to avoid the creation of dead spots and allows a uniform cross flow of

25 treated water throughout the holding tank, equally sustaining aquatic animals

disposed-at any location within the tank.

A particular aspect of the present embodiment which is best illustrated in Figures

6 and 7, is that the water inlet lines 67a and 67b respectively have rectilinear
“arrangements of inlet nozzles for jetting fluid into the holding tank, which extend

30 longitudinally thereof. This rectilinear arrangement of inlet nozzles is disposed so
as to be marginally offset from a true parallel relationship with the horizontal axis.
This is most readily achieved by elevating both of the inlet lines within the holding



30 longitudinally thereof. This rectilinear arrangenent of inlet nozzles is
~di sposedwgp1/0dsest 0 be marginally offset froma true paral pet/Avgbadso®@nshi p
with the horizontal axis. This is nost readily achieved by el evating both
of the inlet lines within the hol ding y\91Q1/01765 PCT/ AO0O/ 00800 -21 tank
at one end. In the present enbodi nent, as shown in Figure 7 of the

drawi ngs, thjs is at the services end 101 of the majn tank:_.In a
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fl ow ofs5f1adide ahQulplpakitivh refativBo 9 baRBPGT thsiHolding hamk tHam thel bz &w@nk,
directing the.. cross-flow spirally or helically about the central

| ongi t udi HBE a@posingienthe ‘hol di ng tank. Furthernore, in the present ,
enbodi ment, the opposing end walls of the holding tank provide a surface
to reflect_the latent axial flow of fluid along the holding tank, thereby
gener at i ng'h fagmar. Bawrven ois #re frreferreshi 2rangReenle @Ss PRItEH araes-fPVnis pal
15 | atent idled | OW. This interference establishes a very subtle wave
nmotion within  the holding tank which manifests itself in generating
transverse and vertically directed eddy currents at axially spaced apart

| ocati ons al. S C | h e LI .fend
to focus c%gg% P @'\?\go?ﬁ% ul 8%§$$&°ﬁ%8hfsg& erﬁegg s's%l %E%‘tt%gghQWogprg? Iott he

hol di n{0 t aelat@edtomtie hohigostad sxid Mathirofthé | holdingotasl, tdinsating thbecrbasHflow
di scharge neans directs suspended solids over the primnar 29a, between

3
successi veSRI@H%OF belically ahau the certraldongitiding] s 9 ﬁhed?'éliﬁgitgﬂﬁ into an

. eddy current, conversely tend to be recirculated within the return

" cross-flow within the tank, beigg)dr_awn away fromthe pri rrarfy i p. . These
.. suspended Rgthedgorg, & thecpresenhesmosiment dhererpoging &N ivallsoefhikie holding

Oppor t uni tdnk BrdVi@¥aaUr2RE th1efect the latent axial flow of fluid along the holding tank,
- thereby- generating an axial back flow of fluid which interferes with the principal
15 latent axial flow. This interference establishes a very subtle wave motion within
the holding tank which manifests itself in generating transverse and vertically
directed eddy currents at axially spaced apart locations along the surface of the
holding tank. These eddy currents tend to focus cross-flow of fluid carrying
suspended solids to the top of the holding tank and with the cross-flow of fluid to

20 towards the tank discharge means directs suspended solids over the primary lip
29a, between successive locations of eddy currents. Suspended solids falling into

an eddy current, conversely tend to be recirculated within the return cross-flow
within the tank, being drawn away from the primary lip. These suspended solids

are recirculated and are provided with another opportunity to flow across the

25 surface between successive eddy currents to be focused towards the primary lip

and extraction via either the prefilter or biofilter.

It should be noted that protein is always brought to the surface and tends to flow
across the primary lip on a continuous basis regardless of the presence of eddy

currents.



25 surface between successive eddy currents to be focused towards the
primary MW@o1/exrds extraction via either the prefilter or biBETAUSH008DQ
shoul d be noted that protein is always brought to the surface and tends to
flow across the primary Iip on a continppus basis regardl ess of the
presence of eddy currents. WO 01/01765 PCT/ AOOO/ 00800 -22 In normal
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tanks 15 with water, if required, a water i nl et pipe 51 S connected to the

tlet of th d.into the wat t
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therefrom when require Accordi ngly, ingress and egress of water to and
from the ttmddivestswvater flowdtbat notrhalty figwe o thﬁeplampcﬂﬂ a:flntcvfder/m {ilbtheslolding 52,

whi ch t t th t | |

cont rofior ot SRORRECLF SRR 1 Retsrofl PRl & T paffeatb héputet of
control | er tyd pLmpe2 $& ehdi iRRS the wiéeinfitiel 670184 .2 $iop VEIVE52. NAadepairae 51
can be supplied by a mains pressure hose (not shown) and a standard
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15 by operation of the valves 50 and 52, which can be attended to either manually, or

automatically via a controller (not shown) located within a controller housing 57.

The controller will be described in more detail later.

The water inlet pipe 51 can be supplied by a mains pressure hose (not shown)
‘and a standard solids/activated carbon filtration system (also not shown). The
20 stop valve 52 would then be in the form of a solenoid valve controlled by the
controller. The controller could then automatically close the system with fresh
water in response to any detected increase in salinity arising from evaporation of
fresh water. In this manner the amount of water within the system can be

maintained at a predetermined level corresponding to a prescribed salinity.

25 The protein skimmer 25 is connected into a discrete protein circuit to supplement
the filtering function of the biofilter 31. Moreover, the protein skimmer 25
functions to remove suspended solid materials from the holding tank such as
shellfish excrement, detached limbs or the like, as well as protein, and performs a
supplementary filtering and cleansing action to the biofilter. It operates by sucking

30 water and solids from the prefilter via the suction line 103 and the auxiliary pump

102, passing the same through the main fractionation column 25a of the protein



fresh water. In this manner the anmount of water within the system can be
mai nt ai neg. : redeterm ned | evel corresponding to a pr ' linity.
25 The p(ra‘g 3’,58?75 imer 25 is connected into a discrete prg}féei::dr\l{}@?or()g@it to
supplement the filtering function of the biofilter 31. Mreover, the
protein skimer 25 functions to renmove #¥spended solid materials fromthe
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ti to the,biqgfil . t h ' 30 ar lids f
The pret 11 sBias pihin bleshhaftEhR, Shads sier fBfnka PR bElEifs Hatstwatele o
the sane t iy pstfhddfo tfd 'hofd‘lﬁg?ttérﬂ@%ai SUtANE YETUrR TRe s t h_‘hepfo@ih?icanﬁé@\in?
01/ 01765 PCT/ AUOCO 00800 -23 Skimer 25 where the water is injected with

ozone and/ entreingge prateireandaselidshis expeliets intot ai fearh soleeting ghambesmStand

is then f ti d off f he filt N t

ol i mg & ad0PAg dae MEcPeRafolt ot e, Pacin dRrcnéiliE sidteldfuay
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surnounting the fractionation colum 25a, via an interconnecting passageway

(not shownhamber.cegringdi¢allym i s outl et via foamoutlet means (not shown)
fromthe chanber, periodically. The injection of ozone through the water
not only pronotes the foamfractionation process but also provides a
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connect od PSS % alp8 srOfeEs S ERnTHAG WilEita, f At 41y RIS ok ghE
out | et 10f Watepeapsdd By itise bhaatic animast ed via a branching circuit including
a coupling to an upper inlet pipe 89a and a |ower inlet pipe 89b,. which
are in turn connected to different | evels of the 15 fractionation colum

25a to conmm éiee ptdsent @nsthodimeat, ahetduetion glipé 03I isadninectddoty theointet @f thel ves
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gr Oi/f- dgéogkgﬁge&be% LNSrahBhifly BFRMGACRAMPAE TAUBhing 80 BnAppet! MRt Pie 89a
' and :a lower inlet pipe 89b, which are in turn connected to different levels of the
15 fractionation column 25a to complete ‘the inlet side of the protein circuit. Flow
control valves 91 are connected to each of the branches of the branching coupling
so that control valve 91a is provided along the inlet branch 89a, control valve 91b
is provided along the inlet branch 89b and the control valve 91c is provided along

the main outlet 89c of the auxiliary pump 102.

20 Aerating means in the form of a Venturi (not shown) is incorporated into the lower

inlet branch 89b for introducing ozone into the fractionation column 25a.

The outlet side of the protein circuit comprises an outlet pipe 273 which connects
the outlet of the fractionation column 25a, proximate the bottom thereof, to the
discharge 1hamber 205. The outlet pipe 73 is also provided with a control valve

25 93 and a vent 95 to control the outlet flow of fluid therefrom and to vent gases
such as ozone and oxygen introduced into the water during the foam fractionation
process, on its way to the discharge chamber 105. The distal end 73a of the
'outlet pipe discharges fluid from the foam fractionator into-the top of the discharge
chamber 105.



the main outlet 89c of the auxiliary punp 102. 20 Aerating neans in the
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and the distal end 73a of the outlet pipe 73 allows a further opportunity
for degassi/dealowsyadedherepportunity daf degassingiof BrAes anrd azpnepEniiained Withim

t'he foamfrtﬁghg@n&}tie?@m% uegﬁ)zam E@Sti%ﬁ)aﬁ%?\aﬁr%%e Qanber 105 al so provides a

conveni ent ‘Tocation to Si evaporative coil 75 of the
refrigeration system Accordingly, the condenser and conpressor (not

shown) . of "llhréed{sgﬂyg%eﬁﬁé%ggr 1%)%55%81 pl%@mel%eaocpo'?{\/%h?eq\tvlj:@atﬂ)n to situate the

15 evaporative coil 75 of the refrigeration system. Accordingly, the condenser and
compressor (not shown) of the-refrigeration system can be operated via a
thermostat control (not shown), forming part of the controller, to adjust the

- temperature of water entering the holding tank via the discharge chamber. Thus,
temperature control of the water within the holding tank can be maintained and

20 reduced, if necessary, by controlled operation of the refrigeration system.

The entire system can be monitored and controlled by the controller 57. The
controller includes a microcomputer system which is connected to suitable probes
for measuring ORP (measurement of water quality), pH, salinity and temperature
of the water within the system. An appropriate chemical dispenser (not shown) is
25 provided to maintain optimum pH and salinity levels in accordance with a
prescribed control program which is run by the controller. As previously
described, the temperature of the water can be controlled by the controller using

the refrigeration system previously described.

The controller housing 57 also includes a modem and telecommunication link (not
30 shown) which allows for remote connection, monitoring and control of the tank

system.
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PVC or ot h#he'basRepstandtprodes cledrancel betwaaskible taitmal bpsketsdegl the teitevat ed
platformon_which a plurality of baskets containing the aquatic aninmals

such as sh&pPfgfsthe ﬁ‘ﬂ@"ﬂﬁb témsﬁ@sféé'“tfﬁeaW%@ﬁfq'Wé@tP”eﬁ@lngoﬁWeﬁmQ\ﬁ"t Al 4e he
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rel ease couplings. This allows the buffer tanks to be r’ﬂ) ?? and st acked
PE\ ern%qksttgrhg remevsd apd fiaiad on top of the main ‘tank 11 for transport

on top of

purposes. The pumps, biofilter 31 and all controllers are built onto the main tank
1. Thus in order to install the tank system, it is simply a matter of locating the
15 maln tank and its components on the ground, connecting the buffer tanks to the
main tank, filling the main tank with water, and connecting up an appropriate

power supply to the various components.

In this manner, the system is quite portable, where it can be transported to

virtually anywhere throughout the world.

20 An important feature of the system 10 is that the flow of water 23 from the holding
tank 15 to the biofilter area 17 is effected by gravitation, whereby pumping is only
necessary to transfer water from the bottom of the filtering means area 17 to the
water outlet line 67 in a substantially horizontal plane. Thus, it is not necessary to
utilise a large capacity pump as has previously been necessary for transferring

25 water in prior art tank systems.

The particular arrangement of the buffer tanks 19 also enables the buffer tanks to
form a platform along which an operator may walk alongside the holding tank and
tend to product therein. In addition, the modular nature of the system allows for it
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-26 to be connected up in parallel whereby a plurality of tank systens nmay
be di sposebhal sevpsddembmdimentds $suabstantiabs sirhiter po otthec ffirsta pabicidyments in
shown in Figures 8 and. 9, three discrete tan ens _are. shown di spgsed
2 ongsi de. datieRienBil iBre BPradns caRk SYSera ! (kS SaBodiman PONCEHA b dan
5 systems qgphsner 5LalkOrtBiAg SifiehSsimaftbf, O5Al SteHdRRT fN URIPIAN PREF&drciBY
wal k to access the ?:ohterllﬁgs of thg hgf}di ng tank 15 or tﬁg)%}iqoa?lilter 31.
The secthd murposesrent is substantially simlar to the first enbodi nent in
principle, but differs fromthe tank systemof the first enbodi nent,
principally in terns of scale, being nmuch smaller, and intended for
di spl ay andAs ehewrcin Figuresr postes17Ashetank systéingli2 &scamprisesla, ridire taakk
‘syst em _1_21 ecn%l srulrg %§3awtqi%h rF1otu%gl§ essentially all of the components of the tank system,
including the holding tank 125, the filtering means area 127 and biofilter 129, a
single buffer tank 131 and a machinery space 133 for cohtaining the various

15 operating components of the tank system.

As can be seen in the plan views, the basic arrangement of the tank system is
divided into three transversely extending sections, the first being the holding tank
125, the second being the filtering means area 127 and the third being the buffer
tank 131 and the machinery space 133.

20 As shown in Figure 12 of the drawings the top of the tank system is_covered by
three lids, two lids 135a and 135b being disposed over the holding tank 125 and
the filtering means area 127, and a third lid 135c being disposed over the buffer
tank 131. That portion of the lids 135a and 135b covering the filtering means area
127 has holes 137 formed therein to éllow for venting of CO; and nitrate from the

25 Dbiofilter 129.

In the present embodiment, the biofilter 129 has bioballs housed within discrete

elements 33 of the type shown in Figures 14, which may be clipped in to position
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‘of elements for maintenance purposes when necessary. A small gap is provided

neans.
crete removal

between adjacent elements to aliow for the venting of carbon dioxide (CO2) which

15 . is @main by-product of the active bacteria of the biofilter.

The lid 135c¢ also has a series of holes 139 provided therein, but not as closely
“spaced as the holes 137, to allow for breathing of the buffer tank 131.

The partition 141 is arranged so as to be provided with a refrigeration void 143
within which the condenser coil (not shown) may be disposed. Accordingly,
20 appropriate refrigeration sockets 145 are provided to allow for communication with

the water passing through the biofilter 129 to cool the same.

The drip tray 147 is mounted upon a series of drip tray supports 149. The lip 151
in the present embodiment is affixed to the top of the partition 141 so as to form a
V-shape knife edge over which water may cascade into the drip tray 147 and

25 down through the biofilter 129 as required.

The remaining features of the tank system 121 are essentially the same as those
provided in the first embodiment and accordingly corresponding reference

‘numerals are used in the drawings to identify like features.
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a di agonal lof tbgfitesng Inueants aneat 127 ben¢atp thé biofilker d28er to achi eve a
uniformcross flow of water within the holding tank 125, as represented by
the 10 arrows 155. The main suction punp 152 is a subnersible punp and has
an inlet . The protein skimmer 157 and associated protein circuit comprising protein pump

159, water inlet pipe 161 and water outiet pipe 163 are also connected into the
15 tank system as shown in figure 19. In this embodiment, the protein skimmer 157

and protein pump 159 are disposed adjacent to the end of the holding tank 125.

The third embodiment is another variation of each of the preceding embodiments,
but essentially works on the same principle as the tank system described in the

second embodiments.

20 The tank system 171 of the third embodiment, as shown in Figures 18 to 21,
essentially comprises a main tank 173 which is divided into two longitudinally
extending holding tanks 175, disposed at either side of a central filtering means

area 177.

The main tank 173 is actually disposed upon a lower cabinet 179 within which a
25 large buffer tank 181 is disposed together with the remaining operating

components of the tank system.

The filtering means area 177 includes a large longitudinal biofilter 183 which

projects down past the holding tanks 175 to repose in the large buffer tank 181.



suction pipe 158 connected thereto which extends |ongitudinally along the
bottom &fodixarés | tering neans area 127 beneath the biofi Ipt;wmjhaﬁggqa'he
protein skimrer 157 and associated protein circuit conprising protein punp
159, water inlet pipe 161 and water outlg{ _ pipe 163 are al so connected into
the 15 tank systemas shown |n figure I In this enbodi ment, the protein
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173. Accordingly, the present embodiment provides for a tank system which has
particular utility for display purposes in a shopping centre, for example, to optimise
15 the aesthetic presentation of aquatic animals to potential customers. Thus, in the
present embodiment, the cabinet 179 is provided with castors 195 to improve the
portability of the tank system, allowing it to be wheeled around to a desired
location for display purposes. In addition, it is provided with buffers 197 so as to

avoid damage to the cabinet from shoppers.

20 The fourth embodiment of the invention is generally similar to the first
embodiment, adopting the same principle of operation, however it is directed
towards a plurality of holding tank modules disposed in a sequential and

longitudinally contiguous relationship with each other.

As shown in Figures 22 to 24, the tank system 201 comprises a plurality of
25 holding tank modules 203a, 203b...203f.

- Each holding tank module 203 is substantially similar to a tank system of the first
embodiment except that one or more of its end walls are omitted so as to define a
continuous passage 205 extending along the holding tank modules. Accordingly,

the end modules 203a and 203f each have one end wall omitted therefrom and



10 the biofilter 183. Having dual holding tanks not only increases the
capaci ty WO otawes ank system but allows for separate vi ew RGT/au/pa8ohol di ng
tanks fromeither side of the main tank 173. Accordingly, the present
enbodi ment provides for a tank system whizgh has particular utility for

di spl ay purposes in a shopping centre, for exanple, to optimse 15 the
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omtted there i S” manner, urd 1'n one i ng tank nodul e can
flow without restriction to an adjacent holding tank nodul e and vice

tanks, e INSIHEF 10 BrOAGERIAR! freblihs of Ry RRFfe 3l 4 LUK afreriptich &9
| ocat ed at fidie wittén \the dwl@ing tahks, thal thnkginietrioeans (notvsHowpd sthira didiamemt
,t he side Ofta'nﬁ1 nl%gghfxlgrs ig aarlltlfa‘rnately arranged so that the latent axial flow of fluid in one
holding tank module is opposingly directed relative to the latent axial flow of fluid
in an a’djacent holding tank module. In this manner, latent axial flows oppose
15 each ofher as arises when reflecting off a wall, similarly generating trahsversely
and vertically directed eddy currents at actually spaced apart locations along the
fluid surface of each holding tank module. Consequently, the resultant cross-flow
of fluid focuses suspended solids carried thereby to the top of respective holding
tanks, adjacent to the filtering means area between successive eddy currents to

- 20 facilitate flow across the tank discharge means and into the prefilter.

The rectilinear arrangement of holding tanks is particularly useful with certain
species of fish that are required to accelerate quickly as part of their normal
swimming habit, as opposed to reposing in a transverse position within the cross-
flow. This “darting” trait is a particular characteristic of tuna, which is a fish of high

25 commercial value.

The fifth embodiment is substantially similar to the fourth embodiment, except that
the tank modules are arranged in a regular annular configuration, as opposed to a

rectilinear arrangement.



209 of each holding tank nodule. In the present enbodinent, this buffer
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221 and an ank™ nodules i n an aI ternating configuration
so as to define a regul ar annul ar configuration. shown, none of the

cont i naous <Rl CeBO s ML o FEAREF 22 42%3&% fEfHisd ohffos™
hol di ng t anknooatiatoraronutiske tfife enboalimennf IMUI‘eﬁvleﬂnthe suxth embodiment is
directed towards an elongated annular.conﬁguration of holding tank modules,
15 whereby a pair of straight section modules 231a and 231b are disposed adjacent

each other at opposite sides of the annulus to define an elongated configuration.

The seventh embodiment is a variation of the fourth embodiment, whereby the
rectilinear holding tank module configuration is extended with transverse end
modules to define a zig-zagging configuration which similarly provides a
20 continuous passage of fluid from one end holding tank module 241a to an

opposing end holding tank module 241b, and vice versa.

The eighth embodiment is a variation on the same theme as the preceding four
embodiments, being alternatively directed towards a convoluted configuration
which similarly provides for a continuous passage of fluid from one end holding

25 tank module 251a, via the convoluted configuration, to an opposing end holding
tank module 251b, and vice versa, as shown in Figure 30 of the drawings.

It should be appreciated that the various embodiments provide a number of new
features compared with prior art tank systems. These features are summarised

below:



As in the previous enbodi ment, the service conpartnents 215 are di sposed
adj acent waeibimeser tanks 217 along side the filtering nearceTAUSKNOBE®. | n
the present enbodinent, this is on the inner side of the annular
arrangenment to 10 facilitate 'servicing aag control. A bridge (not shown)
can be incorporated to provide access to the inside of the annulus. The

si xt h enmbodj ment—l s _sho L i 7 . a I I d

m nor vari gt'i on -I(-)'Jhe%fe h'g %vl{e'f‘ ifﬁ”gr%%ﬁ'%ﬁ’t 99%}%&%{&% b ﬁléﬁjﬁsq %"ﬁl&ér%ggﬁﬁngz?él S
direct ed t owar dscraatien @fgidaet] spotsubad thasfa gnathifornofenvirbdimemt tfanlaquatic
nodul es, 15 wher eby atc‘ﬁai rf}ﬁﬁ st ral ght c'f"ec“ on nodul es 231a and 231b are

di sposed adj acerRrOdegl${spe W!ﬂ“”ngd’Q' iBO4aRKSs of the annulus to define an

el ongated configuration. The seventh enbodinment is a variation of the
fourth enbodi ment, where the rectilinear hol ding tank nodul e

b
configuratidn i sT@tl@ﬁﬁ%%l'y\iﬁ tan tintReale rpast @fdthmgi%§aﬂb ged ke particular
Zi g- zaggd ng conférgéﬁr%t'gﬁnt .Wshfo? g.kile??lj\éin y'icges a 20 conti nuous passage
ggf rhol tanE dul'e @E%a

of flui rom one e 1 ng no 0 an opposing end hol di ng
tank nmodul e 241 b, and vice versa. The eighth enbodinent is a variation on

directed toumrdo e BOTELEIRESeRIE HE xR SRte il dne &FdY Ad S PBontiTn e,
conti nuous passdiet embddithent, raenvarkevasRdbétdlednnainks syatdmsud endlfidleaanki a
t he convol uted configuration, to an opposing end holding tank nodule 251

b, and vice ver s¥Ste/8 esWF@AMERt.Fi gure 30 of the drawings. It should be
appreci ated that the various enbodi nents provide a nunber of new features
conpared with prior art tank systens. These features are summari sed bel ow
WO 01/ 017634 PCT/ Theomystao norrpallyl . operates ivithh ane froein AURR 8% oRarbf oldher

in the | ding t , idi t . J. u on

uni f or mm(:a)nvi ronﬁ%ﬁ(ﬁafl%ﬁﬂiq'ﬁg '?% fgﬁf%‘?j‘ﬁ@?yc'ﬁ @agéstggqﬁﬁ%@%hf ﬁggﬂtgltngi %’éﬁ?g‘hks.

2. The biofilterHowewer, ithé @gppleniEritaryopuinpeinntiienprotells cvieditidam povnkiaruling
when the water filtering requirement is maximal with heavy aquatic product
loads to supplement the action of the biofilter or when the emptying of the

tank is required.

15 &. The biofilter can be oxygen fed for peak loads and provide air stripping of

ammonia, if desired by injecting oxygen into the filtering means area.
6. The entire system can be monitored via a computer from remote locations.

7. The internal conditions of the tank can be also controlled by means of the

computer, from remote locations.

20 It should also be appreciated that the scope of the present invention is not limited
to the specific features of the embodiments described herein. Accordingly, the
present invention can be embodied in a number of different ways, each
embodiment incorporating modifications and variations in accordance with
common general knowledge and known engineering principles which should not

25 be construed to depart from the spirit nor scope of the invention.



5 arrangenent allows for easier maintenance. 3. The buffer tanks doubl e as
extra water- holding areas, and as shown in the first enbodinment, “as
malkmaysvﬂgpﬁgﬁﬁstanks systens in a multiple tank systemqgﬁﬁ*WWWEWh. 4,
The systemnormal |y operates with one main punp as part of the 10
recircul ating nmeans for recircul ati ng waB®&r t hroughout the tank system
However, the supplenentary punp in the protein circuit can cone on |ine
when the water filtering requirenment i's maxi mal with heavy aquatic product
| oads to sule Elaims Pafining Tbe loventien ArefAs Fellows:when t he enptying of the
tank is required. 15 5. The biofilter can be oxygen fed for peak | oads and
provide air stripping of amonia, if desired by injecting oxygen into the
filtering rieads tankesystém fohacesmmodating taguatialifebeomprisingr ed via a conput er
fromrenote locations. 7. The internal conditions of the tank can be al so
controll ed by nmeans of the conputer, fromrenote |ocations. 20 It should
al so be appradmpadnk fiert hdlbdimgstig & shstaimeaquatiediie disposad ithereirs not | im ted
to the specific features of the enbodi nents descri bed herein. Accordingly,
the present invention can be enbodied in a nunber of different ways, each
enbodi nent a fiteringomaans Jonrebdivisg ektranecunsl fluidr frevhi said hohdirg tarkdanore wintdh
common ner.al owl edge and knawn. engi neer,i.n ri.nci pl es .ch shpul d not
25 be. coho o de6i GGG FiRany peshATIng, e o BeBl BrauBhe B Rl el oo
01/ 01765 PQRHoMEPAHROSARe filtdAngMseddsdi ms Defining The Invention Are As

Follows: 1. A tank system for accommodating aquatic life conprising: a
hol ding tank for holding fluid to sustain aquatic |life disposed therein; a

filtering waist:ﬁér_qeeﬁ%bng RS p?aaﬁa@ﬂﬁ%;é ldfiéd_r'\iaijgé éﬁ@‘ﬂ%ﬁ%ﬂgé‘@f e ektiHdo Lt

one end 5 of the filtering nmeans and allow ng t he to pass through a

filtering et fnem dhe daptdfesaidnhioldingt tankf idttand egdniberenf, to the top of said
filtering means at said one end thereof; and

10 recirculating means for recirculating the extraneous fluid passed through said
filtering means, from the other end of said filtering means and to said holding tank,
the recirculating means including tank inlet means for inletting fluid- under

pressure from said filtering means into said holding tank;

wherein said filtering means is adjacent to said holding tank and said tank
15 discharge means allows for the natural flow of fluid from the top of said holding

tank adjacent to said one side, to the top of said filtering means, under gravity;

and wherein said tank inlet means is disposed at the base of said holding tank,
opposite, and extending generally parallel, to said tank discharge means to
provide for a uniform, circulatory cross-flow of fluid about a generally horizontal
20 axis in substantially parallel relationship to said one side and to said tank inlet

means, throughout said holding tank and to said tank discharge means.

2. A tank system as claimed in claim 1, wherein said tank inlet means has a
rectilinear arrangement of inlet nozzles for jetting fluid into said holding tank
extending longitudinally thereof, whereby said rectilinear arrangement inlet
25 nozzies is disposed to be marginally offset from true parallel relationship with said

horizontal axis to generate a latent axial flow of fluid relative to said horizontal axis



tank di scharge neans to provide for the discharge and passage of the
extraneowso oi/bimesl from the top of said holding tank, at onpCEAdod/bos0@Of, tO
the top of said filtering means at said one end thereof; and 10

recircul ating nmeans for recircul ating thgme_xt raneous fluid passed through
said filtering nmeans, fromthe other end of said filtering neans and to
sai d hol di ng.,t.ank.. he.recirculating neans incl.uding. tank inlet .neans for
Thl etting PG, SeiabpRidg 3abky dteriih S oS, Piralh et Fad; hira

hol di ng t anlhgitieingl axis of the Rbibrig tAgkeans is adj acent to said hol di ng tank
and said tank 15 di scharge neans allows for the natural flow of fluid from

the top of said holding tank adjacent to said one side, to the top of said

filtering ft!‘i.ans’Aliﬂﬁi%?/ﬁ@ﬁ')’ia&ﬂain‘@@%%‘ﬁﬁ?bﬂwﬁr@i&nt@ﬁﬂ(hbﬂﬁrﬂjtéﬁRﬂQ%rbﬁded
di sposed at the base of said holding tank, opposite, and éextending

general | y paittaldpposingoesdi wallsarinadat eashggndrehisaid tankindet oheansr saiduwialler m

circulatory cross-fl ow of fl ui.d out ,a.general | or,j zontal . i S,
Subot aat s atRrpVEG, p et o enfefiTE taicht S R b1 A0 ARRb Sk R 1Ark o
neans, thr anghsbyt geaerhtingl Bangvdraaly amdl Viepticelyddirédtéd bddihaugentseanaxially A
tank systemas clainmed in claim1, wherein said tank inlet neans has a
rectil i nearsRacesparelacaipns rleng He sudace of spist belding tamnkdto; facds segss-flow

Lo 5 S A L RSB sl OB AR,

paral | el redrid sidesbetvedr sSusrisdivermddyzantaritsaxis to generate a |atent axial
flow of fluid relative to said horizontal axis WO 01/01765 PCT/ AUOO' 00800
-34 within said holding tank, directing said cross-flow spirally about said

central 10! ongi t ualitaak systemads thembalidi d18in @ kwhéreir at Emkalﬁy%ﬁmldmgqbak med
in claim2, wherein said holding tank is provided wth opposing end walls,
one at eachmeddlesfare gispasgaiiniseaeentialans losgitadinally sontigyausvelatiogshiPswith ace

to reflect | f | 4 Ld nOL i Kk eby
generating %#@né%ﬁgélwﬁda&eﬁﬁn@éﬁﬁ c# 3 g%%@%@yth&b&gn s{a;?i.{Il gg?jgﬁrsy
spaced aparwhérebgt figidsiralomeg hblting tahkomodlles @ad Howdinmitpolitamésttictidrotosan

cross-fl ow
adjacent holding tank module, and vice versa, and wherein said tank inlet means

15 within adjacent holding tank modules is alternately arranged so that said latent
axial flow of fluid in one said holding tank module is opposingly directed relative to
said latent axial flow of fluid in an adjacent said holding tank module, thereby
generating transversely and vertically directed eddy currents at axially spaced
apart locations along the surface of each said holding tank module to focus cross-

20 flow of fluid carrying suspended solids to the top of respective said holding tanks,

adjacent to said one side thereof between successive eddy currents.

5. A tank system as claimed in claim 4, wherein said holding take modules
are arranged in an annular configuration to provide for a continuous passage of

fluid in an endless loop longitudinally of said holding tank modules.

25 6. A tank system as claimed in claim 4, wherein said holding tank modules
are arranged in a zig-zagging configuration to provide for a continuous passage of
fluid from one end holding tank module via said zig-zagging configuration, to an

opposing end holding tank module, and vice versa.



of fluid carrying suspended solids to the top of said holding tank
adj acent .to said one side, between successive eddy currents.

k
system agvcb?]é? Y in claim2, wherein a plurality of hol dfﬁa“t@ﬂ’ﬁosoﬁodul 23

are di sposed in sequenti al and | ongi tudi nally contiguous relationship with
each other to define a continuous passagsd bet ween the hol di ng tank nodul es,
whereby fluid in one holding tank nodule can flow w thout restriction to an

adj acent  ha@l.di ng\ tariksystdii as chaithed inecldien m,wmdm/\/eenuanaﬂdml tinkanbdmlalset
means 15 within adj Sc;ent hol di ng tank mpdul es i s alternatel rrang
that said I2% &Fandsding qarypise PPUMJ'?HOM% PEQNide FRl 3FRRER 9%‘3

opposi ngl y g id ﬁBﬁgﬁHé%rﬁf bé! BirlcPrarketn Gdhgebeat st | BnvblureY %nf{;/ ﬂoh ntoaa

adj acent sal tan her generating transversel

verti cal | yoqbposmgmdelnhﬂshnguanbm@dme and \abéwemmced apart |ocati ons aI ong
the surface of each said holding tank nodule to focus cross 20 fl ow of
fluid carrying suspended solids to the top of respective said hol ding

t anks, 5adjBacentA tsgsiean chsockairaedeint ey enie bEttMeqnesel@mgseliaims edrdpremlrthent S.
5. A tank systemas clainmed in clafm4 wherein sajid ho| gi g t ake PI es
are arrang®ystem JACHARS| ar butier ity a"EquW“NS’aHFBVW&B gaid dilteBRg; means

passage of reééMhQ dv'érfﬁiw A0 PSH éaﬁ&’@noid?ﬁ‘@ 'téM@MBaédld’ fiREriS@ nbdial o) rﬂﬁlnfta"iﬁk

nodul es. 25 6. A"tank systemas clainmed Tn claim4, wherein said hol ding

t ank nodul élseﬂaida)asm@mgmsadzf‘ ltgring gogans @mpreﬁmbeﬂdwetsbobﬂévelde for a
continuous passage of fluid fromone end hol ding tank nodule via said

Zi g-zaggi ng configuration, to an opposing end hol ding tank nodul e, and

vi ce versal. WO ALsyElgstasCiaimedin Gogahe oBithe7precedingnilaisys: tveneres theatianksd i n

| ai wh d_hol di ng t ank_podul di Lyt ed
cont | guPat SEEEES AT Es 8 dirTirble Tpabliln SepRretian, of e SAMALY
hol di ng ta@.&.drﬁdwhrﬂg Yarik %ﬂthéoﬂté?in@t Biéaf8NhhE L Prinddry K aBhe ABPOST swdend |

hol di ng tank nodul e, and vice versa. 5 8. A system as clainmed in any one of
the pr eced|pﬁgltt9|naw#@rebm@xféamequseﬂu'djm@ﬁl%b@ldu&ta@kb@pﬁmﬂe&n@ cascade

communi cat 08 We' SimahyAid hhd SubS%UEHIYHas8 down through said filtering means.

10. A system as claimed in claim 9, wherein the filtering means includes a
15 prefilter disposed adjacent to said primary lip for extracting solids from the liquid
on it cascading over the primary lip prior to passing through to said filtering

means.

11. A system as claimed in claim 10, wherein the prefilter includes a flow
diverting means to divert and reverse the flow of liquid from the cascading flow
20 over said primary lip so that a reversing and opposing liquid flow is created

adjacent the cascading flow from said primary lip.

12. A system as claimed in claim 11 wherein the prefilter includes a secondary
lip disposed adjacent to the reversing liquid flow and remote from said primary lip,
the relative height of said secondary lip being less than the height of said primary
25 lip so as to facilitate subsequent cascading of the reversing liquid flow thereover

and into the one end of said filtering means.



receiving overflow fluid fromsaid holding tank via said filtering neans to
mai nt ai n woleofdesii d passing through said filtering neans aPCHApPP&&I800 bed
threshold level. 9. A systemas clainmed in any one of the preceding clains,
wherein the tank 10 discharge neans inclggdes a partition to maintain
separation of the contents of said holding tank and the filtering neans,

and a pri lip at e. tap. sai tict i.d
From sai d st ry Datm 2 SBMedtl . Bk cighe, SUTOTHY EbieT SR proiiey
subsequent lipcipdes solius Exteadingsaedns inavig &g infeacenfrdrling/theycdseading flow
clainmed in claim9, wherein the filtering nmeans includes a 15 prefilter

di sposed adpdiact seliduretaipedifeseimi p for extracting solids fromthe I|iquid
on it cascading over the primary lip prior to passing through to said
filtering means. 11. A systemas clainmed in claim10, wherein the
prefilter itel udbssyptemoas daimad imglai@ahd, whedeinesaid s5plidsedragingh@eangw
of 1iqui from}. e.cascading flow 20 over said primary lip so that a
reversi ng a??d“%rﬁ%%ssi ng liquid flowis created adjacent the cascading flow
fromsaid primary lip. 12. A systemas clained in claim11l wherein the

fil i | ud d i i d adj .he. i,
Pl Gui d 11 o A TeacdpBS T drev a matn taebioRsfort SORGM for ifacliBfinb i Mifdled; o
secondary |thBrdifi BGohfS&olidtfing idhantRirEiirm@unting Sard cBRINYN,28nd hipaseagswhy

facilitate subsequent cascading of the reversing liquid flow thereover and
into the onistespdnrecting the itweesa tgatieas . garereted witbin seid many frationationes

13. A system,as clajned. i y . Of s 10 to 12, wherein the
prefilter @Hﬁ@dbgyﬁsﬁ&g@&@%}ﬁfﬁ@b Lans havi ng an inlet confronting
the cascading flow to extract solids retained therein. 14. A system as
claimed,in claim13  wherej i | i | SeSsiqa
Foam Tr 11 SABEPAIERE R LT PeaBid iul biebi i s e RSB R4
injected tiRRteing delivefingsamid Rrédid gnaiRdrdmtionatioireoiimmgt diffierertdévats, and a
passageway

pumping means connected into said fluid branching circuit to extract the fluid from
said prefilter via said inlet and inject the same under pressure into said main

fractionation column;

15 aerating means to aerate fluid injected into said main fractionation column with

oxygen and ozone;
fluid outlet means to outlet filtered fluid from said main fractionation column;

foam outlet means to outlet collected foam from said foam collecting chamber;

and
20 return means to return fluid from said fluid outlet to said holding tank.

15. A system as claimed in claim 14, wherein said branching circuit includes
valve means to regulate the flow of fluid in a branch delivering fluid to one level of
said main fractionation column relative to another branch delivering fluid to

another level of said main fractionation column.



“interconnecting the two so that foam generated within said main

fracti ongd pro176L! UM may be expelled into said canber; 1@cq/Afdodhshoo
branching circuit for receiving fluid containing suspended solids fromsaid

inlet and delivering same to said main f%r5 ctionation colum at different
I evel s; punping nmeans connected into sard fluid branching circuit to

extract the fluid from said prefllter via said inlet and inject the sane
under press“@re MhiSyStesm Bsrdidimedr ik (31)Met i1dn OF ol untrherein é@"&trﬁﬁgnnﬁ'&ﬁs‘sto

aerate fluj Std?éicHa'F é’cﬁéh%e’?‘i‘?%lé@ fjh‘b?rlt. gjﬁ%%e diﬁegé’é%gf“d?ea”d

ozone; flui et means to outl rom sal

fracti onat ibemg:[dtunmd tbsaid boldingt tamkans to out| et coll ected foamfrom said

foam col | ecting chanber; and 20 return nmeans to return fluid from said

fluid outlet to said holding tank. 15. A systemas clainmed in claim 14,

wher ei n saifd. br #nclystegn Ay ccta'ume'dnlrri n(;hm 16alwffereie?saidt dischgrgeatchatriverfisow
uid to one | eve

f fl del )
1 act | omat PIPOSER ARGt ANBved g Sk RRIAING, BRI ANELINS Heles  distnptbe ort to
anot her | e\ﬂ‘?sch%f' éﬁuﬂ ff@h @aéflé‘ig&l'\@'g@tdh%'?ndé}lIHWEald\QOWQHFWQS PCT/ AUCQ 00800

-37 16. A syste ims 14 or 15, whereinh said return neans
I ncl udes a di scharge chanber to allow fluid fromsaid fluid outlet to degas

before beijag r@wgg@g‘g hibd ﬁnbgﬁst@pgr 1¥7 c‘n‘uo‘wg?eggascwﬁgnﬁeahg

claim 16, wherein ar ge c spos j acent “one end of
sai d hol di hgvingn& canting m:oiluﬁwswddnnssmdrcgecr[mge adhamtrdoheoajesaid tuid toram

Chaim 16 BreSPrOSIETREIAY SR o ROBTBIRg Messd TR Cool i ng coil

di sposed in said discharge chanber to cool said fluid to a prescribed
tenperagture priqgr, to di g|n |nt said holding tank. 10 19. A tank
Syt emibbr 1906 oM gAY HE B A AT M TP LAt ARG e SonTbrising:

a holding tank for holding fluid to sustain aquatic life disposed therein;

a filtering means for receiving extraneous fluid from said holding tank at one end
of the filtering means and allowing the fluid to pass through a filtering medium to

another end of the filtering means;

15 tank discharge means to provide for the discharge and passage of the extraneous

fluid from said holding tank to the top of said filtering means;

recirculating means for recirculating the extraneous fluid passed through said
filtering means, from proximate the bottom of said filtering means to said holding

tank;

20 wherein said filtering means is adjacent to said holding tank and said tank
-discharge means allows for the natural flow of fluid from the top of said holding

tank adjacent to said one side, to the top of said filtering means, under gravity;

and wherein a buffer tank is adapted to communicate with said filtering means for
receiving over flow fluid from said holding tank via said filtering means to maintain

25 the fluid passing through said filtering means at a prescribed threshold level.



a holding tank for holding fluid to sustain aquatic |ife disposed therein;
a filterivpgofeiygs for receiving extraneous fluid from sai dpplatiosGogh@nk at
one end of the filtering nmeans and allowing the fluid to pass through a
filtering mediumto another end of the fjJtering neans; 15 tank di scharge
means to provide for the discharge and pasSsage of the extraneous fluid
fromsaid holding tank to the top of said filtering neans; recircul ating

nmeans for rédirchitapkrtystem ascelained s daim d9pubeeeinthpaligh Ruffer tanks @sei ng
means, Tr 0%.958%%&%@ %{\ﬁg&%‘ié&%%a.é Hohif }tér@{é'rﬁ?ﬂlt wﬁ%nhggf@; %déﬁltgbﬂgn g

tank; 20 wherern sai ering neans I's adj a o said tan

said tank mieanbproamaets trd bottemftherdofie natural flow of fluid fromthe
top of said holding tank adjacent to said one side, to the top of said
filtering neans, under gravity; and wherein a buffer tank is adapted to

comruni cat e2 t hAgtankl slyslehn® asngaifa® ¢laims Neari 20, vheret afdaibhffer thnkriem
said holding tank via said filtering nmeans to maintain 25 the fluid passing
t hrough 2ai #SPe$ecdip ngpbatantial shorizqitals aligmeant nyiths $gid fitetieg . megng 1A 785

PCT/ AUCT 005QQigey3 it%osufﬁc%ﬁf”ﬁe%\ﬁsi‘o%ﬂ\ 45 fMafitdiRdshig g}e%'cﬂbégztg\’%]kﬂogj okl
pair of buffer tanks are I sposed, one at either side of sai ol di ng

t ank, and bmtlowdbanep f saidsfitetingimeans.ng neans proxi mate to the bottom
thereof. 21. A tank systemas clained in clains 19 or 20, wherein a said
buffer tank is 5 disposed in substantial horizontal alignnment with said
filtering nzans Andnk systenoas didmedtilm asyichecdfeimsetalto 20vhereirsaitidbuffesai d
prescribed threshold | evel belowthe top of said filtering neans, 22. A
tank syst en@B i¢BonadeRtRd 40 \FopHBUBICaty Withsaibradycalatingirapans, selectivelys fosr
tank isq4@ls ; ' ' ' [ | ati ng neans

sel ecti Jlgl y’%cﬁg@m'ﬁg err)&e}gﬁregg%lgpﬁﬁtésre%t}gﬁé@'u@ol?ﬁgi%ﬁgher ein to said hol ding
tank. 23. A nethod for accommodating aquatic |life conprising: discharging

flui d from e t 8ol BPhANmkBling b8 We dorhbHiflgi n whi ch aquat ic

life

discharging fluid from the top of a holding tank filled with fluid in which aquatic life

may be disposed;
filtering out impurities from the discharged fluid;

15 ‘recirculating filtered fluid back into the holding tank;
discharging fluid from the top at one side of the holding tank;
filtering discharge fluid under the flow of gravity;
recirculating filtered fluid to the bottom of the holding tank; and

inletting filtered fluid into the tank under pressure at a position substantially
20 opposite to the position from where the fluid is discharged from the holding tank,
so that a uniform, circulatory cross-flow of fluid is created throughout the holding
tank about a generally central axis in substantially paraliel relationship to said one

side.



may be disposed; filtering out inmpurities fromthe discharged fluid; 15

recircul @69{30{7%; tered fluid back into the hol ding tank; Jgiﬁﬁm;oggopg fluid
ischarge

fromthe top at one side of the holding tank; filtering | ui d
under the flow of gravity; recirculating filtered fluid to the bottom of
the holding tank; and inietting filtered3®ruid into the tank under pressure
at a position substantially 20 opposite to the position fromwhere the
fluid is dideharymetheodastaigimes inigigim 2akinclusiing maintainimg the directionabiflewor y

genor al 1y ShLHulng SRERRE RS, 1 P70 s bARIEr s Sha BRERAERE Sacki9vine
si de. WO Obveh AlerPeXcésdi¥ ARBAErge BSluAtes &f Ml Rdupby Wvar TMihgl the HoMiAY 23,

i ncluding maintaining the directional flow of fluid during filtering from
the top of tame hol di ng tank and preventing back flow, even when excessive

di scharge volumes of fluid occur by over filling the holding tank. 5 25. A
nmethod as clainmed in clainms 23 or 24, including automatically channelling

excessi e 25ui d Aoumethnd nas t elsimed t isy | claiman 23 eefl r2dil andludingt @ptoratically

Fooding« AOoOREIA EeFIES i ut st ocr i FRtHieng e saC el Rl p e
as the excessessive dischhegeyeolohesTos flaideard mwmmae?rﬁ tagtrolrvﬁagmlslgiild%dsm?r om

clainmed in,any one . of _cl]ai 3.to 25, includin .

Che 1 ui d 4R PRECSHIG AUKGPARS Gring dMaiing GARLRETEWBHIGGIaRmmias e GHCeSSVRal n
filtering Yneharie valdmed aRtdIREhiEREd accomodati ng aquatic |ife conprising:

di scharging fluid froma top of the holding tank filled with fluid in which

aquatic life 15 "nay be disposed; filtering out inpurities fromthe
di scharqged 26! Ui & method as claimed in any one of claims 23 to 25, including prefiltering

solids from the fluid during discharging of fluid from the holding tank, prior to main

filtering thereof.
27. A method for accommodating aquatic life comprising:

dis'é'ﬁafging fluid from a top of the holding tank filled with fluid in which aquatic life
15 '?nay be disposed;

filtering out impurities from the discharged fluid;
recirculating filtered fluid back into the holding tank;
discharging fluid from the top of the holding tank;
filtering discharged fluid under the flow of gravity; and

20 maintaining the directional flow of fluid during filtering from the top of the holding
tank and preventing back flow, even when excessive discharge volumes of fluid

occur by over filling the holding tank.

28. A method for accommodating aquatic life comprising:



recirculating filtered fluid back into the holding tank; discharging fluid

fromthe womi@irgghe hol ding tank; filtering discharged fl gc@/aAuvsdessod he
flow of gravity; and 20 maintaining the directional flow of fluid during

filtering fromthe top of the holding tapk and preventing back flow, even
when excessive di scharge vol unes of flui occur by over filling the

hol di tank. 28. A pethod f ti ic ljfe. I i ng:

011 01785 PCIRBIBITBOROY 1am§ SR AR oINS RaG IS Hnid g REIer- R I

tank fill edr_n‘ﬁgtbté @jiﬁyb%&n whi ch aquatic life may be disposed; filtering
t

out inpurities fro e discharged fluid; recirculating filtered fluid
back into the holding tank; 5 discharging fluid fromthe top of the

hol di ng t ankierdid &' ( ”qé§%ﬁ{9@d'§¥'ﬁ%’,@3k’gﬂfﬁ the flow of gravity; and

automati cal 'y channel ' ng excessi ve 'during the filtering and
recirculating steps when excessive discharge volunes of fluid are

encount eregfﬁgﬂglﬂaﬂ”éﬁf‘g{%@i%@f&?ﬁb%e% qiﬁéqmi ve fluid back during

filtering recrr steps, as excessi ve di scharge vol unes
are dimnished. 29. A tank system for accommodating aquatic life

substanttal |. esger. erei neJ . f the enbodiments with
referenc% t%')g‘fﬁ%ggﬂ?c@?r'%gﬁqj% ng {Oceﬂgwhﬁd@qégag%ﬂgopri ate. 30. A nethod for
accommodating aquatic |ife substantially as described herein 15 in any one
of he embogli iy fisthdrgel Tiuf GRGS: e oW ofGERIpaNG N9 drawi ngs as
ppropri at e.
automatically channelling excessive fluid out during the filtering and recirculating
steps when excessive discharge volumes of fluid are encountered and

automatically feeding the excessive fluid back during filtering and recirculating

10 steps, as the excessive discharge volumes are diminished.

29. A tank system for accommodating aquatic life substantially as described
herein in any one of the embodiments with reference to the accompanying

drawings as appropriate.

30. A method for accommodating aquatic life substantially as described herein
15 in any one of the embodiments with reference to the accompanying drawings as
appropriate.



