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i nhibition of LPS-induced H V-LTR activation by human
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NFKB activity was induced with 5ng/m U tra-Pure
Li popol ysaccharide (LPS), Figure 15. Cpnl0 activity in
a murine inflammtory nodel of endotoxaem a. CpnlO and
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fromIPS chal |l enged" (see Table 1, groups 1, 3, 5, 7,
9 and 11) or "saline control'(see Table 1, groups 2,
W0 200/0284510 and 12) mce were anal ysed for PCT/AU2006/001280
i nfl ammat ory- associ at ed cyt oki nes usi ng CBA (see
Met hods). The levels of A, B) TNF- a, C, D) IL-6, and
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comffitfionpledevplops innBria aéflﬁgﬁ\‘(@l, mre@ngbr@ﬁédr tﬁ:arntse o1 the apparatus
wontaAwigat;ed vvat er is generated. Contam nated water

can be gﬁner % in donestic, commercial and

agri cul t Gffal’ §PtBhie) aps (D dfusne S epposise semetdic efewasfront and plan

pri Nedws, i EeiviE i treaftini @mth»elEbefﬁ{ tﬂ@bﬁ{galaﬁfstof's{% gettling
ponds wh reiollds settle out, wat er sHort'ages it
s highl 5&EEASRTHRE i Feng [ns fraed Fiat BdDaat er be
treated Big aSistGeivadivew dlodgQink@-If GUSLA396). r ecycl ed
shut omat eg, a%;i non- aut omat ed _vehi cl e washi ng appar at us
Tt e S PGS RGP REOHippoordimg fo another

Use consi Gef abl® ‘Hux
vehiewbedimeisf €re inentidn; i s used in the vehicle washing

process e Wi t h ap..and deter

suds usegﬁgnﬁt %ﬁ].”ﬁgﬁg‘? geae %%s (%e[a#z d@ ngﬁ”&ﬁ%@ opposite end
oi | Y*Fake pad dust road grime and ot her
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in reusi galg/ali %“Vge{ﬂl cl e washi ng appar at us

because "0 u‘“‘gﬁtﬁ FdHtEMedlEhe wat er used in tho

washi ng process, Summary of the Invention The present
invention ains to provide i nproved water purification

or treatnment apparatus for purifying and/or renoving
particles, and/or contam nants suspended or dissol ved

in water. The apparatus of the invention may be used

i ndependently or be



conmbined with other water treatnent apparatus such as

a screen or drumfilter and an ultraviolet |ight
woneminsas unit for water treatnment purposes. POE/AU2006/001280

apparatus of thepresent invention may be used for

treating water in many different applications as well

as for treating salt water for tihe purposes of renoval

of salts Bigs cmhﬁa sdhmﬁ,@hw@ VEale e t
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out | et rr%%/%gd o be de
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oxy deAmToh Bppaitesg 1 g ascarding) wmﬁdﬁ%ﬂllﬁ@f T@f tM@‘i@%nt:JﬁStypwally for

use ecification inclu
confér gmtEH a? %%té$%a§60 Hyh 8% RS Wétle%rmowatfﬂi fgmga vehicle washing

car e§Eblghinamuari for reatiop asplothds \Mafefll Ulthic Nipp Grada ]W&Jdes b Reries of

one S .CO
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pas<Ader Witrepted arater pvhdlst an Herighh foaresdlsctofe p@ s tiy cdaedked to the

t OWapEks ehdRQFWRLRE: ahd %Wg? axflAcf)f 3 dt lﬂ{etc!a\;ﬁqe]do;? tment

by exposur e t o bubbl es t er nat ie foam
passages ' "heRPHERE| lGdéclathS rfﬁﬁ‘ebﬁf*tf Pﬁpéermnmf@vrems Floamd 13* and
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f oaenlieetimn ipe fSoam prissagesicantaf @e colineaoisi mgartdhm"ft@alm upper
to waste or for further processing and treatment. The
common foam waste passage suitably extends
transversely of the water treatnent chanbers. The foam
wast e passage in one formis substantially horizontal.
In another form the foam waste passage is inclined
upwardly fromthe horizontal fromthe | eadi ng chanber
towards the trailing chanber. In a particularly
preferred form however, the foam waste coll ecting
passage is inclined downwardly fromthe horizontal
fromthe Iead| ng chanber towar ds t he tral I | ng chanber
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successively lower levels fromthe | eading chanber can
be collected. In an alternative or additional

woand7iogsasat i on, the foam passages may be of di PEEMEN006/001280
cross sections. In a particularly preferred form the
successi ve foam passages are of reducing cross
section. The comon foam waste passage may be | ocated
above t h , di sposed [ aw .
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provH%éﬁmf%Pméﬂﬁ%ﬁVFWEhﬁﬁ@”?ﬁ“ e- | ower end of the
return passage for bubbling through water flow ng in
the return passage. Preferably the bubbles in the
return passage nove in the sane direction as water
flow ng through the return passage to assist by an air
l[ift or venturi effect in water flow through the
return passages. The gas outlet for supplying gas to
the return passage nay conprise a gas inlet or nozzle.
The chanbers and return passages may be defined by
flrst and second plpes The first and second plpes nay
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bet ween the pipes. The U connectors may conprise two

ni nety-degree pi pe connectors. Alternatively the first
wand7gesand passages may be defined by a singl eCpiape006/001280

bent 180 degrees to formtwo pipe sections defining

the respective passages. Alternatively, the first and
.second pi pes may be connected thgough a nanifold '

| ocated af t, on

o pes. Th ertgg \qu?é’t‘%c Bﬁlts %x& gn% Hr?tuhg‘ﬁ‘éhwél Sutlet 19. The treated
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treatment unit for exposing the water to ultraviol et
light. The outlet of the -ultraviolet



treatnment unit may be connected to a screen filtering

unit. The defoam ng unit and ozone treatnent unit may
woeowonfss sed of one or nore nodul es and sui t abCy/Aa2006/001280
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arranged i Pr, are rOV|de

aad a1 ookl e FEE BRONRE T AP ool Rl nscontiog 1

wat eihCSlGWIlbledgaumlrt wmch rlnket:ommmams rcstherommpemmw dfFigs. 1 to 5 have

| MPUBLdi B%ed A hbGpet e l.Sse The

f oam ng gg(ent may rM@r [ fsneﬁlgsﬁlggﬁgdugo hrtee S?t)? of pipes 11 and 13

fri ePRIFSRAdES e Hie me‘:drhymﬁ A bt Hapldel Sagrent’ agdid B’ @the embodiment of

Mol apHes arcHRslidtd, HUGRHo Sord 9&3\#}@ ﬂ?ﬁn&g‘?ﬁg zi %aé @%n\%%v‘ﬁ%{lo& Rative to the

be treated creates a foa
net af SRR H1PE AY-0dBMDIPR Eethi bars! Foare cosinkesed moaqnew;th the foam

t he mmtmnqrspeéoaaaﬁg ReScMb t@%&&aﬁh%%%ﬂbgﬁ wast e.
The presa’a tél|nvent|on provrdes in other preferred
t

aspect P EPRedimEtt ofapisartat these | Weleruiesigent fhitss£6 of similar

wat easonﬁrgmmmmcs A, of SEikd s D@ SAYRARLRY DALHRNL ¥ne water treatment
i ente subs% {Ilalh%Pvertlcal attitude, neans

or SEEH EﬁgoﬂﬁP@ § P @@W@ﬂ”ﬂﬁ1§é@6”ﬁ§§§@géﬁwgim0nemm
f I ovwvhlfst Wabﬁpiositdﬂ ol fsichsitecldil FIREdghQNcorh@R8e ka8 H@%ﬁﬁgl%t 14 of an

ne _end S ns for_ supplyin
gas 19ee el 35, *Tht MG IBT i Bl e 3006 ied rough
f | ovongecting piat @9 nﬂhsm};ﬁ ofithd trailinasdie2cwhibieRdsQke d1€h water outlet. In

col | &t r end of said sage.

pr of SECBRIREL adloBR PR D wS Erbaita Nigingron wast pipe
¥ owo dts‘@&ld@ focigy npigd & tbrsexrxbodumntehcga& voustel piites 1 2tretifi@n opposite
| ovetofRthuh ddiSnaAIEAMRul iergas Out! et or outlets

nmay conprise one or nore ar stones, a gas perneable

pi pe or ﬂﬁb@@“ﬁﬁ“@@ﬁ@ﬁmﬁ%ﬁnﬁbﬁmﬂﬁgH@UﬂvﬁnﬂﬁaMwmmthO@fmﬂqmo
sol i iflsstriaidd il @xgsl i 9«5 -»P@é%ﬁﬁg 1b @&hg @ﬁ{{gm@gﬁyg@n@g@ BdIBYa i his

be convey ed b¥ bl es of er end
fir %Stfﬁ%é Bt %ﬂﬁewﬁaﬂf\rénwc anfsﬁfﬂmlq e’ﬂlerthrcc bgitaidttemwever may

uchp asf Y a MRk aSrafBYnl
caSralRAVY a a8 nt ﬁsﬁ{}o{???ﬁgpﬂegr%‘eafég%cﬁ%pmdmg to the

typr Ig ozoneg@ bbl 1 ng
1 1 dle hd%s BgBrov § Raldf SRt dheyleading BribI0ewhilsh anheutlet 33
uppe{t‘,orﬁﬁgd)ndifngttlﬂ thp@ﬁl%ﬁl% P PESRRd |amh@ ﬂ?alﬂﬁlgV@iﬁtcﬁ the trallmg unit 10.

col l.ector.. Pre wat er fromthe up
end TEMEPEERE ERERe it B rf e fod saclommsnf hgssembly 31
bubbhé® 4 tomwndir emsid duelel Inaesd. ¢ thist QWA B o BollBRAT pifRd 5 of each

f a e, Preferable the apparatus
2
gncﬁageéqég tgltas?%%ﬁte"second wat er passage connect ed

to t he fRefstringaperio fasshlge. 15'ﬂmee atilllseaisd an Rle:rSeee Wdter treatment

t : t t | .
o EraPSn 38Ry (P SRORCE B bR Dbk I 85 s case
upmﬂpﬁfvﬂtﬁeﬁbWWDﬁ$ﬁﬁ@ﬁﬁthd@'w@témmfMemsmxmwﬂhb“&hmomdmnmon
: pas%ﬁ%&l'h@uﬁngﬁé egfd AP RAS Eeﬁe%gkedllfc% ﬁlﬁm%ésagﬁ 38 ES 40, 41

| east one second passage nay
3er o8ed et ybpdricakaoss seption Aeliingrnsnertbs sioaghtifion meksapdsed3, 44, 45,

firas pass agelh@%&tﬂlmeﬁn&ﬂ\:ﬁ:rsaﬁ An@ 381300 HEGRANA and 42 are joined
arallel to the first

pasg e is ﬁubstantlall g
pas %ggﬁgib ShERsE TYRETS 8o o apadk alg treivdg wieenss ovhiehe exsentially
A gasmﬁue lcﬁtvemxtautdnsbsthe %{cﬁibers@b%@d §8“3t93&9h MPiAVY1G88 42. The

for,s ower. . end of the at | east
onct SEBE pled 5 ob Bt i 1A Ut cuer v fides nd o
in the second passage. Preferably the bubbles in the
second passage nove in the sane direction as water

fl ow ng through the second passage to assist by an air
lift or air punp principle water flow through the at

| east one second passage. As an alternative an air or
[iquid punp nmay be associated with the at | east one
second passage for punping liquid through the at | east
one second passage. The waste coll ector for receiving
wast e may be deflned by a further prpe or prpe



indirectly to the upper end of the first pipe, A

further chanber may be provided at and connected to
woher7wppas end of the first pipe and the furtheCcTpiUp@e6/001280

or pipe connector for waste may be connected to- the

further chanber to receive wastes carried upwardly to

the further chanber. An inlet fgg water to be treated

rray lg% e

qu.%Pg}‘eB?lhse g}rc;'ug? ﬁﬂg%%yf%ﬁﬁerd S%él\ggg cI8 ifg%egh{‘ﬁ 6@ aB Pven's over
c on né’éittb rwatdrrfloays pmpgei Cliie agspgetipe dictlike chefubern37 mdam/av @hd 40, and
treaygad 4?9:@@@&%5&1 ‘%}a,y bidd . §9§naascpmeﬁdeftr¥ °é‘8 Sc‘lﬁ STy respective

first and at | east second” passage arr
ser | 8mbps a7 Si8abl, Y0 Hemd dp extersiporst the Ieeelwtf tHeehmldemsméz and 53.

sgcond paswABGisAE RNoSE thO e
di rectl or | ngl %ectiﬁx’s etéucpgﬁiggﬁgh%%g;‘tg?% ﬁ’%&da hollow foam

passé‘\llj’@1 ¥ o1 Whichdsg m’s@t““b?g {98 Sapayet ong lyed. pBlssdigmberd¥7 has an upper

t he waspest zl M@t—é‘aﬁ:ﬁﬁr 91 -1iR8IErb &REMioAWHARIS Bnds F}B éhre ogtr%cat 58, the upper

subst gﬂﬁgi é l?@ CL to each other. The

of tH Fag %{%g)gégw Fly fpan %rﬂwé@w@ seprrgjoryhs adjacent the
conmiwet-tikamasber 4 focthe DBSE 5R pw@ﬁaﬁkﬁcl} hes %lﬂ% By bk Rorizontal or
%delrnd% 1at t he i.nvent nore readil

ihdePSPE8 dogREag tmﬁ”h{hS ”Hgggrt 12dghegfiges. ef erence

wi || now Areinte 0 foo wakee telg:amared DydoRgectb anihe dSctMii mmber 37 whilst
' 'l uzcht Elﬂfeﬁﬁprfgrf F«!a(e%dwaﬁ%b%?g{frfeg% of t%}ﬁ M/ep&%g% the outlet 61
tr eaquhekap@!a ird¢t 68, Adtematidichgthé mlm 66 amsduuem Gﬂayﬂﬁl}&vcw‘cd

the inve t nd
‘vi ews of I’K éeﬂj gfr‘) Aar?Sa "’u%\ﬂo(ﬁ LF_L%] q‘lefhmﬁﬁcé 59%‘”{ %ccgfﬁ to t qlc lntcnor of the
Kecthoypiae 3\¢| BV pedvided beitwnAhoAdocft Iike gneniherd:Bég and 30 a!)u;l 40 and 41
( b) 1 géﬁgﬁtzvﬁgn gle@(P\g/?tSe {3/\5}5 éﬁéﬁ?’igﬁ%n f r(])gattbﬁ)cs e t&v\éqﬂtemgl?&tﬁ{caded caps 64
appaﬁ"‘gt‘sés accordi ng to anot her errbodl rrent of the

i nvent i ongas Mubleis %6(@3 68( Qb 7(( Qﬁd 7?% &Iq)/idécl lafﬁxyl%?r énlas of the

pers ectlve Q i de ‘and Vi ews an erna

SPEFRSL %H“?eaﬁ‘ﬁ’é#’%lﬁg E1Sety o‘i%g”t@da‘i?ot e 06 ‘outlets may be
Zﬂ’rbqﬂd)mdt inadnaipefithy adtiles méfﬂlﬁrs Br @ﬁ'amplé lfi’r) ’the( fdm AN stones,

thJrﬁctr?t e.in % ﬁﬁgectlve si de and Vi ews
At R pRE ot b P RS S cafpi e iRkl e g ppozzis o
anoteemurig nhbe igaenttlcnf 66! B8 ahdve Rtd ©Picall§i &nn&:tdddh.a {omce of ozone

(c), rad ers ectlve

Lo . LA D, SRR B S S iy
ap p éﬁ?ﬂapu@elan zgfgf(tte;marmgeh &r ot&ﬁ“ﬁ*&mn? gis @if)lljltba Br to cmnbmed gas
isnv i

S el VPl 8, TR o e
vat etacepe pfiia ﬁasa}yﬁats gt reweel @omghd hnuanngﬂﬁe r

enbodi menf uRf with&o bR VeREL RNy tﬁe %le@ 85 ?cpt%ce: ta;':;ﬁlmeatus 35 to

view of an alternative wat erp@e
acc &Pl thiguelthe Hespeative Ao aussagis g, 44125 qss 47 amcbl4&db indieated by the

t Op m‘f@sﬂﬂmﬁﬂ@ 181 @Rod S%F\Ehegfto fB %u 3k W ‘fg{bu&ﬂgs thilb:ll%lﬁ the water

BE £l g a sectional view al |ne
i g: 0‘18%‘%(t ugh B pagsases 43nd5, (agy 4'7|n|1 eﬁrpqtoe opROsite @swatcr flow and

COr eRaPO N dbangirt Be Ehe@iSher 57 atlint Qgﬂer fovePofl Wil NG rthevpa%__ﬁges the foam
treat nent a arat us ac (ggdl n he i nvention

17 f%ymg(%’f s ARy the I%H@“t‘ Fde & Hrfqecghe water. Air supplied

cor teethp ou!mhtm@, B0 afd gSbubbles &l&oﬂgﬁ th(@tvat@ﬁﬂ@\hhg Elﬁ‘éﬁ M passages 44,
to the invention;

a or din

(b} hda R e fion e PHBCA IR ispoa e o Wetor throngh the -
perspectlve top, side and end views a water treatnent
installation including further water treatnent

appar at us.



Fig. 19 is an isonetric view of water treatnent

appar atus accordi ng to anot her enbodi nent of the
wonveesan;, Figs. 20 (a), (b) and (c) are top, peTaA@2606001280

end views of the apparatus of Fig. 19; Fig. 2 1 is an

i sonmetric view of water treatnent apparatus according

to a further enbodi nent of the hpavention; Figs. 22

(a),)é:@ r}&a& G2l e.t 0 ? and end views of the
apparat us o § 52 £ W‘?‘é&q nApe Vaieh 49d srqatecadgitigpgl doam in the
wat eehambend e ﬂ"be fppacolitaling actie E:ntlnﬂsgr 5 DpAsds it ﬁl&fu%h the outlet 58 to

enbo (o] venti g

ST oo e e Urec B e Apsalili ooty 5 bemgre foum an
25 i @t‘{”@pg ititeweghilet 6k W;apapamug l}mtﬁugﬁltlgx apﬁ?ratuh:fig cxﬁ?s@.bl*oﬁgh outlet
a5 Segf.i OfHendhLW.@! | ?r}ﬂel’ apqq '%’) gﬁﬂ%ﬁ%ld gungcr the influence

an isonetric view o P att
ac c of fHr Ay thackainforthe P?é?ﬁgéﬂ’ﬁ?dﬂ;l b D amf/mt4h dorl fOnlesn triefiment.

Fi g$. 28 Hi@)16 1ﬁlm7at@§‘gﬁ{rﬁi)ar é?n';b% oBt %fs aqg' n%nrgm ﬁB?TPW\é\§6 which is

of the, appar atus of k}g I'S ‘an 1so
vi ew'Blen g ths empediment of Fi %pélr éft U-’sb%welr i thiy daee the foam collection

fur td‘m&ihb&nt(&ﬂhwf%ﬂ 1@ khet %1%91” %t ihQDdes Fdnglax ap%z(if?%%ed 5&21 tubular

]adp F‘?‘E{E‘b SI de and Vi ews
aélan ‘%‘“atn(’gl § d’ﬁ’ét@d éﬂf\/‘f"hlvh &f usgdicerin a substantially
tr e&tontmﬁta]ma.r Alsus (R G D6 Ginddg Jm iyfotifse{he g?&&’cw&ﬂﬁas an inlet

of the.invention: Fi 32 (a), PJS
si de@ana 8\983%‘“&)&?%? ﬂ@ﬁ%éﬁﬁif“%@g ghc ‘?@ﬂ"‘%@“‘?ﬁi‘-@@‘@r may be
33 an\cbr@dﬁanﬂhmpn@mihehécﬁmgm c views of apparatus
accordl ng. ? furth of the_ inventijon;
a)

wmbl g‘gﬁdi nment :
Fi gs. an °‘Eb‘¥ Egr% e BREEHd v‘?fem df inplades a pair of
épp@pgﬁmgsa@fGGMfgﬂm 3ZeFsgwn36 Hig t0ORrankeIVir0h bhdleto-back juxtaposed

0P b a2 g o oD 70 Bne oatoRig B DGR KPR RbER  connecting
Vi e\ﬂu@ffnéo stindet Q%cé"aluqmmr aa;mmumdu S[hax:wmbdctun@ec_tda tathe inlet 69 of
fur tthedneq EP&QW@&E fbfccsrs%beta) %Yt?%%)araﬁu 6'(:5 Jwgfore pagén%g out o?thc outlet

view of t a ara us o
sect Peﬁ@nom%mﬂr&t%ﬁ@ line C—C of Fig. 39; Fig. 41is

28 top vi &Wa&fmdnh Qh@%’éi-ﬁﬁg %ﬂnq)fcogéogon %ﬁfﬂn@ Q’E G Z@eu outlets 68

secti onal sw along line
an é‘?’i‘f’rﬁrﬁléﬁe PE 3 JBT“@"E 3% hF‘é@% éﬁnﬁl«wuﬂm at farzﬁvarﬁlqgnymg impurities

is amac&amtﬂmé:w\d!eﬁﬂb\%g&r&@h%“% SR rrb di t of th
er enmbodi nent o €

i nstall ns corg 1% fur
i nventi o the, gm ‘5%‘1 et Eggl 7 ipludesetn gppasivgesadfyl it will be
t opamrmm:‘kecbd)attdw nuiBéradflapharfiss t@é mh fGe %(ﬂﬂxectg%i%asuﬁe@ 2h® arranged
n aratus o i gs and
2gssocl g%ad‘h (in rev%l%ftﬂﬁ’? |°?r[)gr nodul e; Figs 47 (a) and
(b) are Aindefahd vap woawesf uﬁlheoﬁiﬁlﬁﬂﬂhh:%s off fhe Jabod®;described
Fig , r ;SO and si de vi ew
r es%é%‘%%ﬁgmgé? b\%a Sé)?la[eﬂ m"gef“ﬁb ‘?’at?r BATHEhH FPPAT S e & a UV
ac copigl ieptment ahaneheb @idfimmm offiovt e with ettt filteriag apEirahesich as a
Wi t&uﬁdr@&%dﬁ%%ﬁéb@ﬂ Mater recovery tank; Figs. 50 is

a plan view of aratus of Figs. 48 and 49;" Fi gs.
36 1 is o wrarpedis é&tllivénaﬁb witg\reatentpppimes Ak Amdifr to the type

Fi ‘gﬂlusrlﬂmted in Fig. 10 having its outlet 33 connected to a modular water treatment unit 75
of the type disclosed in our Interational Patent Application No. PCT/AU2006/000729.
It will be noted in this case that the outlet and inlet have been reversed from that shown

" in Fig. 10 however the inlet and outlet of the apparatus 31 may be as shown in Fig. 10,
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VALt eEonhStiBe td 18 aseﬁimh $va$tle| Rizhired 6as &I:tew 12k %a 1206 ér@bmwdea at the
flowinto the pip he region of the pip

beneit ¢iis of meeqlpc'f 4 19@{1‘15 I ysofpach vatﬁbtrtfaapelg prtldg such that bubbles
Wt esf ddopaer &Ww IpXsstuptvardgyh ikdieh Phedgipds 1 6aﬁd 117 thh the ozone or

domnmardl thro e 13 as dlcated
arr o%é’"?/ AT Eey e ‘“@‘ﬂ% égf’éﬂg‘b B ‘%‘Heft A H%W‘a&“éd’éi d]PrP\éQ% thg gipes 116
bubbssisupwpindly atith ivhtFnOﬂ@h th[,’werdwaﬂﬁugﬁltm\p@@ tioavaeatd oam at the

rough t e 13 owi.ng.th i,n.1s
U ool i PP Epy) o 0D b Pl Bl Ry gl FTe e
gas reachhno mhemqupmcnte:rfﬁlg)m tinke2(iip @sd zone aa:t@plﬁcxdatmthe lower
20 opt am n
Wil }N%lgg)é %ﬁ%é\lg ICB {E)h‘tr) %Q\élﬁiles r{hroggelh\’\@tte? E‘lbwinﬁ c{'afwgqgén pipes 116
pi pewhikst Nnewelppltedl tg thehi lmemeedb ctfqomméi Bto bphble throughhe water flowing
contj, the pipe 13 to the pipe 11' wherein it
flomép%gaé? ﬁﬁl Air supplied to the outlet 18b bubbl es
ithrough tHigs. @étﬂeﬁﬁ fllusiwitng Water titsatmsiipenit 135 similariie theeapparatus 133
di 1 eglel 0N yRSwABCH MR G abpatibs 1D <§F tAS $inBofmbM JrHeWeE §hd 22 and
flow through the pipe 1 as wel | as renoving
cont EMNERES? PAT thenatld? apangs l@r@aﬁfes Liker eiasonprsn iy the water

at  t henHeRahit @ 1Rt €idl Pﬁtohl hﬂvé:&treﬁ Bekn iRAMh&als, In this case,
created b g}one whi ch is_sup to the outl et

18c
for BEHBHEN PahiagmamiRee 34 ﬁg { ﬁféi ¥ arrepgonding tg the foam collecting
o r eﬁpésom BOTHAQSH 1 €9 k@ chiiRcte@itaReifl (pP¥¢ dnif PUURINITA vRisRPipe 139 in

t reat ment, proced is repeated in t . :

s pubth el Heioe b T e BB, Lot off fan cotectng
to thige 03 hats gnbataddiaﬂnetemmastqeatmhﬂ oot that gie b@e. 137 and the pipe
Wat er,-t;hus f| a ser ner thr h the
appak’ar{thli"“qs',a fﬁdt%m—%%&go fI%E ? O"a dr?%@%&e gllpeg%%s of the

pi pes 11 lamddifigy, theliradmngi efid of ttanmatci‘lﬂ‘eaammht B3t 3pas semected to an
ﬁ{: %P{e ltlg ﬁt?ls%gong\a eujrhoa.?('ﬂ] %gﬁl? erlﬂrgwoﬂ:?ﬁm%r\%% #?tends%ﬁﬁ)stantmlly
15, c.wcenamlla 5 Thygi Waterdrogpthg @mnuvﬁdle%ﬁ ig prpopasiith uéww ch}ight before

gr aVé,&tyngttgroe%{@lgoﬁtﬁelymt er flow for continued
processim rough the apparatus 10. Treated water then

exi ts frometriéer Aspacat apgeraims { b dusgrbed g flastrates inFiigs. 23 to 26 may
t r eatBdeMRIHRE wkt t@bmeh? affadatRa 38 QﬂﬁlEé? bednPackil e biafet from each

inlet 14 for further treatnent of water, Further foam
1% onVHRErSRERAE 2RI TAuS 3?[*73%90%%0‘% sf*éa’g{edl]%"%?ttt‘leﬁtﬂ‘ﬁ“t unit or to

t ankihwa @é;ﬁra\f@ﬁlﬁﬁw&mﬂﬁdnﬂ&ltsfsﬁﬂm {ohRatlieaAbaEN FOR. 23 to 26.
bejn fed back to t

further treat
Wi |t ¢ HOe PR PifgampH MBI Porigs 27 and 28 i sivilar
| ncl fored ofipigaradliy 23 éiceﬁtﬂbfdt e piipee fl maﬂreetmnnmgmﬂhy pi@8s 117 of Figs.

sho dotted. o m_ ..
pi p\gﬂ tgri:i.ﬁro ?}FS‘%}‘CE&&%"&%%T 50 tF% %{1 chreaijeg o 1 svemfm Efgcét‘ is achieved
respective pipes 1 1 and 13, 11 and 13', and 11" and

13", inspection ports 20, 20' and 20" nay be provi ded,
the ports 20, 20" and 20" having renovable caps 2 1, 2

1' and 2 1" which allows for cleaning of the pipes 11
and 13 and insertion or renoval of the gas outlets

such as air stones. The outlet 19 fromthe apparatus

10 may be connected to a screen filter such as a drum
filter for filtering solids in the water. The outl et

1 9 aIternatlver or addltlonally may be connected to
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fromthe outlet 19 is subject to ultraviolet light to

kill pathogens in the water. Referring nowto Fig. 6,
woOher®25x3si | | ustrated a further enbodi nent of RErAU2006/001280

treatment apparatus 24 according to the invention in

whi ch |ike conponents to the conponents of Figs. ] to

5 have been given l|ike nunerals.2oln this case however,

four i sieh ael B&R Ja&/ @&lgb\lﬁﬂﬁ t

b 1996 B8 okl B RSIAALAAR 0. S, e o
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arr arecaxecxénémg o0& b fsatbt QRBh DY @&4&95& r;ft'aﬁ,s%ﬁé tﬁ§‘irﬁ1uence of
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wast é?fﬁvrfﬁ & 1 YT AFeaiAnt BRIl 4 Her &‘éb?rmﬁ@reyww {\Iﬂ?wnwardly inclined
Sépamte fpif2Ut6 ay é@ﬁ@@ai tbﬂh@odﬂ&:ﬁﬂ&d@ﬁtﬁ@tr&@ M5, At Rf2m collecting

in use ozone is
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bubb Iembodﬂnﬁmsl g'hwWa&ﬂfEés 1f1ﬂo QM\# fogin Gaws pip@ 239 bd¥8ctddSo WY deHli4s,

air is su d.t r ends o es
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a in.in

B ot e b OBED 8 Mo BREL e bt 5l of cregu diamote
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four set f r dj
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enbo HFAEART sppargiiegs 143 of the p'me\?ln@edln Fifse2 inple2 fsetangdici perallel and

arr aB@ﬁQctémbe@wéeh%H MBI & @it i lﬁgﬁn%Q @P b¥ifi1elsQ 55 'Eﬁ‘% ouflet manifold
| pe sets alre connec

i pe 17. The
' gﬁDB@I% ? ﬁm&’ﬁeW%tﬁa?HﬂebP $‘bcflh‘b g p&% hawevgeimay be separate and

conneginefled @ HHECr SRR aWBSbEes! 1438 Fhe FhES  wdlte lpes ]39 are also
illustrate -farther enbodi nent of water trea¥

uni t SPTBESRER & 5nale oEh b 1R e SRV TWHAL FPeed ortlghl h

li ke conpofents 4o nuhneemwammaﬁn&t dﬁia%uqesllipméy B@\éﬁangcd in
been hi s enbodi nent,

oot ol i ot S TR e et ootk argotes LBl an 32 which
20hd b8lnddsTouranch dder edarncht agpachtikes’ 140fwitthep@aTealE R and a single
of F t he s being arranged

: &%Ed?wzagerr%ggﬁ ?% atfon ath Iogfﬁt ?gé to the comon
vvast e pi rfeg51753 Hhe pluptmt@:ea Surdtkr caibddibidntasfeweien neamedt unit 158
Lgnﬁ%g%rgﬁg% tﬂtﬂh@%&n{ 9@5%9'%%{ {s Wl | F%Eﬁsm%g%lg % 0% embodiment of
enboliEwedt ansk 28 dn this ﬂtﬂlriméentwabewc\ter etht et teoaintest Aparatus 158
B SihBlbbalup ?é}rhfnli W@trﬁa{?ﬁl'“ofdg IS@QM P(fO FHeSnanbroly 19‘59 bem ivided into
|nterconnec rovi de wat er ' treat nent ﬁb

. Terechambers 160, pi@%/wewvun taspastiveriteasversa v«faas 1whmped along

t 0 be Ha8a818d sat T‘ﬁ@ﬁmaﬁﬁgdvm)ltﬁﬁca'llysis 9%9% eo@ﬁlbﬁl% ipe of any
connected through a connecting pipe 28 to the 1nl %ﬂ
of #AOE&CHE®Nt apparatus 26. The outlet 19 of the

adj acent Tue IldweZﬁmhﬁ(;lﬁ QB@tﬂféQIflﬁ@nﬁJhF @é&ﬁﬂu&i@ﬂ lﬁ@&&\}epa tﬁfs@x%tance the
e ralrliln

9 to
B e a0 E i Giea T s o 1APolsorng | GASY Svipirpegerse walls
17 df68eaP(shmﬂnthb r2mifaliel 600MBe ool d 1180 ayE@NYDNinWAS FSm of a tubular
; ofm: l~W‘mbe further noted in this enbodi ment
thaﬂ’?% WagPE Bi%8s 17 are in an opposite inclination
to their .le&:lﬁf?rmemd rbe@l@amdi aﬂe Edngectddl. to TheerespattBie opposite chambers
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units 10 bei ng connected: |n serles and arranged in
this instance along the three sides of a square or
rectangle. The three units 10 however may be arranged
inalinear array. An inlet 32 for water to be treated
(corresponding to the inlet 14) is provided to the
pi pe 11 of the leading unit 10 whilst an outlet 33
(corresponding to the outlet 19) is provided at the
trailing end of the trailing unit 10. The waste pipes
17 of each unlt 10 are interconnected at each coner of
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and to a common waste outlet line 34. In this case,

the foam coll ection pipes 15 of each unit 10 is of
wexberndsds| ength. Referring now to Figs. 11 topmﬁmnhamm&nso

is illustrated an alternative water treatnent

apparatus 35 simlar in principle to the enbodi nent of

Figs. 1 to 5 1In this case howeo2er, the flow passages

for mh&tal aRd tﬁmﬁe 9{,3@ 15@ Gﬁéxﬁpﬁe%&/é’éﬂ me ¥é§i3&t1@e Whmbers 161
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i keY s9lleeine Biges 38 af qomnsoted Ay hatr Ol o respective
j &1 nexchnddyrsi 160 e09 ahd Wes hapadndrrahie their 4fper 20d0 @ Hanl waite pipe 174
thelh . oner qqﬂﬁ whi ch essentially conprise curved

ext eASIREA B e renbers 37 and 38, 39 and 40, and 4

1 and 42. GéE‘-hﬁlﬂdﬂSlGVé ini the fomm o permedfle pipes B3O prosided #lthalver ends of

0 acent . si.des and attheir
o BeGieR BESRR ly LA GR BN 8L LG 165, 166 and
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57 Whjgchy Qfﬁvnaﬂﬂe Qupk&ive %%efs °1r69f391a mpaihc Oh1EN @mm&la\e pipes 170 and
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o e the oo B o b peck Aoy O AOGR 16T to tho treated

58, {wher tpRe720addondRom @hd @itk G hé Packssh bﬂ:mlés)ﬁp WRRHEI1%9 against
from,the e of the arator 35 adj. acent

duct DETAST HERLEPRIsE» foali HECb g o T He Dt é?% a4 el is directed to
t he @l dombfdn ntaym b'&zstbqjipclzqmt ahir @r airmcbner@cknd@wvareebl V77 passes as
e out |
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ﬁ@rrbénrou&ﬁ thhpipet 172N 'ﬂut ladrts t6 tHe Eredtiohrod dbem anthe eppérdevel of water

conn e outlet 6 1
belngﬁb %%??HM%“H#&?1Z%m§%g%g3%a?Pégﬂgbthe inlet 60

and out | etheGenibodnenb ef welge tresuient Anpds of Gigspdlt ts4B R dmdar to the
63 i I » , ' Wels ;

t he g%oginhgg}\? égﬁgmg tcrr %\7/ Ip a,%gt t@ag?}\%:fgmf [9{):%1 h&% dd G#%Eéq% traﬁe;parent pipe
-menbengeddl @ egp@ie emfd tey the ghainbers 163 gop det. itheatipe 180Heing surrounded

POr t ey Ry @f&g a@gﬁ @ﬁhﬂ&etcllaﬂg@ ipg lewméh MQ&H'CYr@umfer«snhally around the

i nternal | rea ed caps . Gas outlets 66,

67, B8° 1%% andy pyhigh cprcﬂordtsf# evﬂbmoavb@@wgawtsn@qﬂ@%w&%amﬂd the
of thge i@spective duct-1ike nenbers 37, 38, 39, 40, 4

1 and 42. The gas outlets na¥ orovi ded i nt er na

of the duBmSiMar fonwy Lrqugh they waéenf Ripg a0 fswsa?% ulaviolet
ai r Biomes thB eﬁﬁ;ﬁrml&dfm ReRssef o@tthe butkull TRt SWRilst MRYerobodiment

er the formof n | es
9 bR Wt O o SR ek e TaatREe o MEIZEe S iy ppgnber of
gg n nglgra‘adlgtt lgmas Uk @e onf orlmlmﬂmay\m h?ﬂ dlr_ity;ac@]ashmbmt pipe 180
an i.ca connect e 0 a
pr esSUH YR Cé%afglaﬁwts %Pglas‘f‘ll? outl ets however may be
connect ed*“lgso 44t dndr 45 @hhrmatga‘ agaesersmmhémguppmamm 183 including three

S L SR e AR

gas outlets into or renmoval fromthe housing 36. . In
use, water to be treated is supplied through the inlet
60 to the apparatus 35 to flow through the respective
fl ow passages 43, 44, 45, 46, 47 and 48 as indicated
by the arrows in Fig. 15. Ozone supplied to the
outlets 66, 68 and 70 bubbl es through the water

fl ow ng through the passages 43, 45, and -47 in a
direction opposite to water flow and creates a foamin
t he chanber 57 at the upper Ievel of mater |n the
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to the outlets 67, 69 and 7 1 bubbles through the
wat er flowi ng through the passages 44, 46 and 48 in

woha7masasdi rection as the water fl ow to assi sPCTAURIGW01280

of water through theapparatus 35 and also carry
contam nants In the water -and create additional foam
in the chanber 57. The foam col bgcting - in the chanber

57 pg@@ﬁgt&ﬂhm gga tgaﬁm%umk ie9@ith theWRARL ?ssobnE b Oditin tank 184

furt r eat nent exa condenS| ng
t he fsoammzndbereen theitreated tvatey methfé of thp &rst @@ter \r@mpnt unit 158 and the

passifig drthOrQbnd D@te}ag%h@ﬁt%ﬁ&s%at Smhﬂér%mt}]gom @84 arranged
61. Condensing water in the foamin the chanb

si npP§iwerois WHefee thadinstnratereliratngt vgit dvf tapd b%ietkofi e ghird water

the Ras®adARsItILs. 381he3a9nks 460 an Riiadsubh bOSeafntNB the water to settle
treatment, Fi q illustrates a further enbodi nent of
%ﬁ‘? ‘éﬁ*fﬁ

wat ePuttGidhg afSalt B sEeAHER Hc) waie; tFrpinggant eRpatafiis 183. Each

enbogbtmmgbr SfirlFftin (s 184 j;a.s{ Otap&eBWP¥EIhabdd Hakl §850tat$[ﬁnett1iﬂg in & valve
f oam @ hectl on_cha equi valent to the cha

i ncl G SGFIAR Fipt PO PAPRIp R SHUAE B0 Tog bnd of the
whi chinlbas4 WI%fwtcﬂ by tllﬁﬁbﬂf] wmezmemil taenlduLMHlSd] The mﬁq and sediment
es in ustatla orizonta ane. in the .

ool iR rhing b g sl Gt Sae " it bugming of e
i Nl etedo8entt fraom mcemit mnahamnmlﬂaetavaﬁmambudﬂmdp‘pms;iarbﬁde access to
i RSt & pRdeR dap 0 ORI Bl S 95l Bl any
t r eatireler obippément usits7 5§ ﬂwﬂngﬁd o el wiﬁodruw:lésutaeqﬂalgror oirl tanks.

appar at us@r?e c@rqﬂ Eo& Hm% uﬁm}{P?SSS& )WP t lac y J‘&rﬂé{]{re@a%g‘g unit 178 of

i n a back-to-back | uxtaposed re ons
biit | e tyrw iBgstraled inbiga gt d3 68 vbeavivdet @sam’mewtoé avatehr Burtfigrmore any
a copfnge E}Bﬂﬂ&hﬂb’s‘:&r uhfts BQcEER bW Eha Jﬁ& Rloclha v@(‘ilh&{e or more settling
appar at us '66. Thus water connected to the inlet 69 of

t he BrERERLY HittstyBeshowpibEigsdé@ndyS-bot h appar at uses

66 bef or eFl 198 IaRQ 49 WlisRite t::@tﬁb@éﬂ Wekr &nRdnt Hﬁ%ré?ﬁbhf% according to
appar at,us g n a%dltlon Nt duct-like fo

~ col | @thepFmRA 8 YReRdiop i ?‘id%% refes tfﬁémﬁm unit 158 of the type
POt eflloaruneidh ﬁiksb% ta 37 @iriifed Tidseri SAVIHGmadBarvake® teitink@tunit 189 of

vt ol P ARG DTG ePRE b b Arel aon B OV HERI900729. The

enboﬂhtaenbauméntﬁing 180 7hads el e $90 W epEato aielB@SdGmyd dnt outlet 190

WI H %Oé].ﬂ%cg ﬁ e?q’? ?bg?%%gr%g?ﬁeéwggt qgatar quppheGthO the unit-
or [ etﬁ9aﬂaxomgh ﬂ’shaﬂbf Vﬁ) inttiabw pdvsatthengh d\m;urroﬁlt&rl’léfl weibrerit undergoes
45 oL 3 SRR IP- 0 bR b e
t r eaqirn@nﬁlteadﬁardm diseotsd dh waste ghionghnert ewtlet | afrmmrthe unit 189, Water

chamietn ASHEGIC flePedmaRnM e 15‘%&0&% W %B?Jgigai hle Qe by bacteria

appar at us suc as a drum or screen teri ng
appafvaperted ongnedip iabmilambe I§4 bemeath the éwrnafﬂég 13&t Water then passes

tr eahfRBh dRRAKHEY ?953&“151'9@1\)!/@& it & dxPQed Y@ﬁtrb\uﬂg‘csﬁéh@gﬁﬂﬂr ozone
is Fi 10 having its outlet 33 connected to a nodul ar

at e‘i‘e'%ffF PAISHE l?ﬁ itlte euslop Ok ko thy ety teegimpab Uit 138 o (freated water
| nt efRatiRath Bat @it AP Iiofathk 0RatdOreatment unit 158 with foam wastes
PCT/AUZO /000729. It _will be noted in this case that
t he Watretrershiestls lhave been reversed from t hat
shown i n Ref@ringlfbwh &\/\En‘ge ragtib el ittidrets ibingra@d tWaek pofifytnger treatment
appar at us
e et g B paR B Gesbe BiessRind PRigh Binieal for eatiog
matter in the water exiting the apparatus 3 1, '
Referring nowto Figs. 19 and 20, there is illustrated
a water treatment apparatus 110 according to an
enbodi nent of the invention typically for treating
contam nated water such as grey water, or water froma

vehi cl e washi ng establishnment or for treating any
ot her water. The apparatus 110 includes an inl et
mani fold 111 in the formof a pipe-Iike nmenber having
an |nI et 112 at one end for vvater to be treated an.
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the inlet manifold 111 and outlet manifold 113 are a
series of U-shaped foamunits 115 . which are

woaotaesas in parallel between the inlet nmanifetd/Al2d06/001280
and outlet manifold 113, The units 115 each conprise a
first upright pipe 116 which is connected at its-
| ower end through a U-co pnect 05 or ‘alternative

conn e 11 t he

oo g@gﬁﬁ%&kg%ﬁb&gﬁg otk «8 %aéﬁgf o Velielg éﬁﬁtﬂlmg establishment
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connaits 8 HEPBE 08 150 AP Bt Sgmie i, 1
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conngetifid b0, tHe Cind

or adj a{cent its é{gﬂﬁ%{% ggﬁyﬁganmbemntggga ﬂ@}rar big of eny cross
Substé&#% al |y paral l el connecting pipes 120 are
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ver i puniessl ol ot Loge s and wleh bt T
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E Gﬁdlrectedto each he para lg
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chanmber 160 whilst an outlet 172 for treated water is
connected to the chanber 163. Upright foamcollecting
wWoipE24348 are connected at their |ower ends tecriad2006/001280

respective chanbers 160, 161 and 162 and connected at
their upper ends to a foam waste pipe 174 having an
outlet 175. Gas outlets 176 inzghe form of permeable
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the interior of the tanks 184. The water treatnent
apparatus 183 may include any nunber of treatnent
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water to be treated is connected to the chanmber 213
‘whilst an outlet 227 tor treated water is connected to
t he chanmber 216, Upright foam collecting pipes 228 are
connected at their | ower ends to the respective
chanbers 213, 214 and 215 and connected at their upper
ends to a foam waste pipe 229. The pipe 229 is
connected through a trap 230 to a foam reducti on/ wat er
recovery tank 231. Gas outlets 232 in the form of gas
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of nipples or noz-zles or outlets or any other form
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outlets 339 of the treatnment units of the nodules 317

may be connected to a source or sources of ozone.
woORbd7aes3as t ypes or conbi nati ons of gases nmay aCE@TRE6/001280
used in theapparatus instead of the ozonel/air
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441 having an outlet 442. Gas or air outlets 443 in

the formof gas perneable pipes, air stones or outlets

of any other formare provided in the | ower ends of

the pipes 433, Further gas or air outlets 444 in the
formof nipples or nozzles or outlets or any other
formare provided at the | ower ends of the respective

pi pes 434 which are located in manifold 422, The gas




outlets 443 are connected to the QRone outlets 4 1S of
the ozone generator 413 so that ozone-enriched air is
wonowvicdedst o the outlets 443. Alternatively, tReT@aR006/001280

outlets 443 may be used to inject oxygen, or any other

gas into the pipes 433, The outlets 444 are connected

to the air outlets 4 15 for supply of air to the pipes
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environnmental l'y frlend(y detergent or any frothable
3Qgediffersplc rrplisativns a8d ased Pheonfhinatipm ovidigether it tr@mm @pparatus

a f QaMYel- int B8 HoPE Srrb3Ermbhls qlncwahl QARY AR YbalR! éﬂ Sitraviolet
upwar dly through the pipes 433 for coIIectlon in the

wasE@ipF aut doserigd ifensxapele i Flge tBer 88 onkigs-d2thfough

the vastmel whlr 4ddtment REpANGERE dnh SaiTESHM uum idvedtibd mytypwauy
%Sd separately .or .in conbination with
fH

T PAEHS RIS VST 3prpay, be 9nitprgied &éggﬂ Peigrials. The
in our International patent application No.
PCT/ AU2006/ 000729. Mounted on the side of the filter
nodul e 450 is an air bl ower 451, and ozone producer
452 of the above described type and an el ectrica
housi ng 453 for housing electrical conponents use in
association wth the nodul e 450. The water treatnent
apparatus 4 10 of Figs. 76 to 85 may be used in
conmbination with the drumfilter nodule 50 in the
manner shomn in Flgs 87 to 90 The apparatus 410 and
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connecting pipe 486. Further the waste pipe 441 from

the unit 4 11 and the waste outlet 469 fromthe nodul e
wosW7anss4sonnected to a common waste outl et 48PCTMAR@I6/001280

thus is initially treated in the unit 4 11 and then

flows into the drumfilter nodule 450 for further

treatnment with the treated wateys exiting through the

out | h [ ' t ha
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wat ey treatnment unit 4711 through connecting pipe /i
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OUt |1ﬁﬁ:geﬁsﬁ&df doﬁﬁﬁbﬁdih@: t@ﬁﬁﬂ(ﬁ & %Qo@r@cl&@ﬂﬂ@ﬁk%cé & é@ldnmn of ane or
An extended inlet pipe 490 is.

et
conr?éocf? g@ fe“tt‘rﬁé ‘&T’eﬁ S ?qr‘i'Pé’P"‘WB qutavy thewsefl 467, wat er

t hus | S Wilki eel abobe @ad eebnu givéh ey MRgubei K afhidd AnibB@hent of the
11 f nt. wwth the treated water

ni urt.her tr
%) b, o oty el e E oG ot bl ki et o persons
appakiiedis: thé art e docregemntiall Witmﬂthedﬂodmyoﬂl&na s@0it bOthe invention as
01 Yol Rl PRI DL en T oS0 MM NG pOOI vater
cl eaner, as a semerg yllng unit, a
urlnal-trough water to t0|Iet flush water converter,
as an aquaculture water renedi ation system as a
dri nking water treatnent systemor in any other water
1fr eat ment application. The water treatnent apparatus
described with reference to Figs 76 to 85 may be used
in any application in conbination with or separate
fromthe drumfilter nodule 450. Referring nowto
Figs. 95 to 98, there is illustrated further water
purifying or treatnent apparatus 510 according to
anot her enbodi nent of the present invention, the
2appar atus 510 includi ng and upright hollow reservoir
511 which conprises a tubular nenber and whi ch has an
inlet 512 connected to an upper end thereof. An inlet
punp 5 13 is connected to the inlet for supplying
water to be treated fromany source to the reservoir
511. An overflow pipe 514 is also connected to the
reservoir through a gate valve 515. The apparatus 510
ok ncludes a series of substantially vertical ozone
contact and fractionator chanbers 515. Each chanber
515 as shown in Figs. 99 to 101 conprises an el ongated
tubul ar nmenber 51.6 having an inlet 517 towards its
upper end and an outlet 518 at its |ower end. The
t ubul ar nenber 516 additionally includes a foam outl et
519 at its upper end which i$ of a generally U shaped
3(gonfiguration. At its lower end, the tubul ar nenber
15 is provided with a funnel -shaped waste outlet 520
connected ton a one-way val ve 521, A diffuser inlet
522 is penetrates the wall of the tubular nmenmber 515
at a position above the inlet 517 and is connected to
a pipe or tube 523 which extends downwardly within the
~menber 515 to termnate in an outlet or difruser 524
towards the | ower end of the nenber 515, The ozone
contact chanbers 515 are arranged in a juxtaposed
position relative to each other and a series of return
or transfer pipes 525 are connected between the outl et
5 1 8 of one chanber 515 and the inlet 517 of the
adj acent chanber, The trailing or final return or
transfer pipe 525 termnates in a treated water outl et
526. The respective waste outlets 520 of the
respective chanbers 515 are connected through the
respectlve oneway valves 521 to a comon waste out | et
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actuated valve. Alternatively the valve 521 may be
replaced by a punp controlled by a tiner. The
woespaesisse foam outlets 519 are connected to PCT/AU2006/001280
downwar dl y extendi ng pi pes 529 which are connected to
a common foam outl et pipe 530., The common outl et pipe
530 i s connected to a foam reddcti on chamber 531 . The
chaplapis 531 as shown in Figs. 103 to 105 has an inlet
532 connected io a side of the conmmon foam outlet pipe
530 and a waste outlet 533 at one end_ of the.ch e
5311. . BXtteruiifigationaxireatmgnt iaPﬂab“t‘tSH’éC‘EfB%%P‘Pré‘h%’nc'gg%f‘émd water
t he CE?&E%( rbars %a%h &id8akinBth Rl QIR ALy 3dnted fven dobadntialyy
el ehER ihay alternatively be repl aced Qy Ber to be treated flows
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to gese!tigs%;gl th@ﬁﬂl’v\éhwma hlﬁxh‘@srd}, iloaiis forswpplShE atees toltes
reservolr 511 an en e |leve r t Lo b ; S
! e cweiite Sidphnpisy e ugs pavary S Rlcs kit ¢ chambe
vat grg WMakihe § kAW dt Be@pbiieudili at eatr iozad ehagstseaot means for
chanber,Sl%, Conti nued supply of water to the
r eselpeling spid ™ esul t in water being supplied to the
1hespecti ve chanbers 515 through the respective
transfer_pi pes . 525 such th ' i i IviRrein said
nmanRer fﬁgﬁgéﬂngﬁgoﬁﬁﬁgFgF%@ %%6£#?g§fﬁﬁn§%§ﬁa?ﬁg .
r espakt iiv enpphanbersd Sidntrdtoufow ewaerraidie fhrensh it gspective said
tranﬁ%gm pi pes 525 to the final transfer pipe 525 and
tre&tBYWat er outlet 526. Ozone or ozone enriched air
supplied to the inlets 522 flows down the pipes 523 to

he Ldi f f H}%ﬁé Qub-lLehSs 22daihRd R8s AS whetbila@3nlet for water to be
IB mgfdly t F@ﬁ%ﬁw f%% ch%nbe?s 515238§inst t he

dowrsatedlisméied 41 g uPTHEHELB WE" BrPIEs TKSHRRTRF PR chamber
sur . 36610 fn (Bt WBE Qatek Rt b hewkosgee theve! ahdnderss whicldutlet of one

carry waste particles to the _surface a r
i n tchambes s‘ﬁé@@%ﬁ@%ﬁa% e1ln£et f pn ﬁcﬁ%cc?t o gl%]mg)glg g&ecgl Ihgtamatcr flows

upwaggletsidilyriRmgbhctchenb @ emhe utjb@hschbBerand passes

downwardly through the pipes 529 to the common foam

¥utl et pipe 530. The foamin the foam outlet pipe 530 .
passes t Wihiardeaam fipeutiaenlarhaib et 3 Whidit frid et 1s defined in
reducsd in Vo'%ﬂ%’%% Q&Qng exposed to the heat of the

heat9 Ry “RFEHERLY 534581 0r e passing to waste through

the outlet 533. Larger particles collected in the .
wast ¢ outl.ets e SRk Fhapbahim Hiberdinlshid outlet is
paségthrgkﬁﬁw?%égggég%gﬁmﬁgﬁves g%%ainto t he conmon ‘
Yy st d&fioet inet by  neves ax il PABbSTal ve 528 may be opened
periodically to purge |large particles fromthe ‘
chanbers 151. If desired, air may, be supplied t T
tranéf er WBatpekeddRert ppPAHE FFHHET HUBHIESF ga}m? Fg%/vgl 3”61 ercin said
the piRes.B2ecidle 8bzonSertnaifir | ift or air punp to

assi I'n water flow upwardl'y through the pipes 434.

To enhance the renoval of inpurities fromthe water

g@i ng tregh@duidmbieppppas af asnsd o anyf owmifelpiagére 6diprein ssid
e

added to water in the eser Vol . omfhe d
 ermoiFRRG ol SR FETECOTRER PG TTer e G gy e wpper ends

met ahfhe khgcli@adifufberagent may conprise an
environmental |y friendly detergent or any frothable
agent such as nol asses. The water treatnent apparatus
510 as descri bed above nmay be used in. many different
applications and used in conbination with other water
treatment apparatus described in the above enbodi nents
such a$ a drumfilter nodule or ultraviolet treatnent
unit described for exanple in Figs. 63 or 86 or Figs.
72 to 75. The water treatnent apparatuses and units of
the invention are typically fabricated fromplastic

pi pes however they may be constructed of other
mat eri al s. Thepi pes which formthe apparatus or units
may be joi ned through suitable connectors or bent into
the required shape to formthe required connections or



It should be noted that reference to the prior art

herein is not to be taken as an acknow edgenent t hat
weuaeldT/psi4er art constitutes common general knoRCEAFR0G6001280

the art. The terns "conprising” or "conprise" or

derivatives thereof as used throughout the

specification and clainms are tdken to specify the

pr esencay@ér kdemat appoatheat deiewd inlager yhegip said foam passages

conpaonents referred tc¢ : I wresence

or n@%&&i%%’ FBhe p(r)ervgr%g(lrs%n gzg%wlgr B%gé#ﬁr%g}cg?ni nt eger/ s,

conponent/s or group thereof. Wilst the above has

beep gi , Vo) - r@diin¥e i RRedigRAtre@f saidh@ap or traps
[ nvgnt [ \éﬁfgc‘g?‘/rfg@grghip\?%{iug? itso@ﬁ% anél nod] f%q% tr

atjon
§ hecatmisesnwoa fodlitset thp frameh fhepgrss epdgi b P‘P‘*"’éﬁl 3‘?%“%@ away
art to fall within the broad scope and
arrbfr?{jg}fed%%%gg%ﬁventi on as herein described in the
appended clainms.Clains 1. Water purification or :
t r eqd Mengy AP RaktdleatS afpahud s Ngaithed ik relin t  whibreil eyt traps
water treatnent ch rrbec[s, each saiduchanber bei ng
nor FIPATIFS &7 }“é(ﬁ'tteé‘dj‘?}ﬁpﬁ DEHBRFSRTFEITY verti cal

1attitude, neans interconnecting said chanbers whereby

water to be treated flows in .series thr - to 10 wherein said
respbct i VETE FPAMEH ARREFE asrr%%{rr‘fg& fnoa?nysoﬁﬁ 8’? gllg %‘gshg % as to. o

t he fdaspeakbivesehted vathatiiercs chonbobrve | diferen weosgieptions.
t hrough water flowing in said chanbers and creating a
foam at -the upper surface of water in said chanbers .
and 19eany/afeo tregmkhteppirags sa¢laimkd imenyxme\pgplajms 7 to 11 wherein said

urification IR o BRRATELY 5088 plbith BB faskdes for receiving
1g) aif%p%aé?seggcérgnls Ec{\/\%tnlecf I's 'suppl I ed t e ga @ fucth
charfiper srobo tfel Gmdpywmagar dhg fondisergne tthe Ay fr afastgeor for further
sai _ Mater treatnent apparatus as clai med

in %fogpﬁghmg%v\ig?%inﬁ an inlet for water to be treated is
provi ded at an upper regi on of each chanber and

whergi N Qagh (SatnCRRARES dsNElibees @fmoLl vatreihonidvatreson foam

at a | ower region thereof %ntgl wherein th% OBIH et of
26ne Ve PBERLE X BEHIAIE YN LA eaTegt PRR HR acent
chanber such that water flows sequentially from one
chanber to the adjacent chamber. A4. er :

ppafat UV TETGrPt 31 Hrs s, SRR 3 MRRETEIN foom waste
def igaaded i8 sutistabyaligrod ppeal oeindinsfl tathe hengeisl. 5. Wat er
treatnment apparatus as clainmed in claim3 or claim4
wherein said outlet is defined in or by a lower end of . -
tshe ishaniveter thatmeat apatveat paimted dpprarane 9§ claignsci24p A gherein said
'n an m%rﬁefo% Ghab rﬁﬁﬁl\ $ QreP 100088 SbBveS Hedwaias neRRkl §RSabers or
0zor& 81 02 dne (ent ilched alT. 7. Vat er treatnment

appatispbsrs bepwohainmstenida obihy raspretivg chembffs 1 to 6

wherei n said foamcoll ecti ng neans conpri se foam

passages extending upwardly fromthe upper .en of. the .
r esplfct | Weatestengivensapparains pilaied it %Péfr?Pg g ﬁ%l?‘éggg’ Lss“ng including
£ al Dagsl Do kbl ok (WRRARY 1Dars Hofih shiaapinpas sage passael ude -
atrap or traps tn prevent foam passing back into the
chanbers. 9. Water treatnment apparatus as clainmed in

cl ai (9.8 WoREEkdA SRk SopafolR 20 Blalnfed[is clRDITPE Wbesinmeigdielding container

direct the foam at the e nds of the.ch r : e
omE IOy g Rttt h O B cro R g RAPRLE foar feletat it
appagpbigidasd € haicnedlet ot icllaidanes! fohewtwin foai of condepsieg water.
traps conprise an inverted U shaped nmenber or nenbers

11. Water treatnment apparatus as clainmed in any one of
clains 7 to 10 wherein said foam passages associ at ed

with different chanbers are of different cross

secti ons.



12. Water treatnment apparatus as clainmed in any one of
clainse 7 to 1 1 wherein said foam passages are

woamTaesxas to a conmon foam waste passage or pPRETAFRE6/001280
for receiving foamfromthe foam passages and for
directing the foamto waste or, for further processing
and treatnent. 13. Water treafﬁent apparatus as .. &
cl aigimed Waterciraiment 2p¥rameian clipel Hofwsh If i iggludis means for
passage extends tr r {ertiheronatig knd dogatne ot break down
chéﬁﬁ&ﬂﬁa%ﬂfa%@?@@ﬂ%¥%§?ﬁéﬁ?ga%paratus as clained in
cl ah#fohd. wherei n sai d foam waste passage is
substantially horizontal or inclined to the
hori zontal , 15. Water treatnent apparatus as clai :
in oy OWsedfeatrhenl pparpiusag clyimegin plam %sgﬁ?fe’%}éﬁﬁoﬂﬁ’fe}%é}%“mer
wast e bassage.af LqahRcaled AhevadineWatoagh hizattenster or liquid

chafbers or I sposed bel ow t he upper, epds  of

" e sparpisy encdnBPRd repne Wit di b3 TR AL “&%%"5?2?‘8&"“&%
claimed in any one of clainms 12 to 15 and including a
hol di ng container for receiving .foamfgom said : toi
st b S aea RaEr & TR o o g HAIER bontaine
16! iniBded Medhk @& AR HORNQhA 0B doaroincthe gontaower ciaiderdustig means
an outlet at its |qwer end throudgh whi ALk s FBMioRe

r el BYURREHMBERTF 8%\?ﬁlqaﬂ?%?1er8?“q’i %‘%‘“Wﬁ”%g? g’\%htg%ézld 2 Wat er

outlet at its |lower end for outward fl ow of condensing

wat er. 18, ., Wat er_treat nent Sv 3ge &f AiRBd b D0 and including
c|a§h117“@ﬁahﬁwgﬁﬁﬁﬁ%mﬁﬁ%ﬁﬁﬁ&?%?& Yecting air or a .
SPr ayurafpawagarcoonectell it witer treakraent Ghgless fop gonveying water to. be

ontainer to bre g%Q.;P%5§oan1 19. Water treatnent
: ie ch . . . :
1 pp&?%? m%ga§$%§§%% inclaim 16 wherein said hol di ng
contai ner conprises a rotatable drum having a

per Lor at %teWc%xtmteﬁr QUGB G MRET1 Qherbib qail detimypassage is
pasSTand an in

et for directing foamto he treated
t he chmtetedl &y amputighet @iy epd of Yek @F‘%ﬁeﬂé@rf‘é‘ §pSheaty dnerefiom
appafal Hs: asitef MRWIEE thd rébAi piishe Wherdiestichadpgoditel dle digw in the
cont'ai ner includes neans to reduce the volune of the
2oarshimabarhe cont ai ner, said reducing neans conpri sing
one of a heating elenent, a mcrowave emtter or
ultrasonic vibrator. 21. Water trea ) : age
ol aitdog TYASHFGHE! BIPAE e T & ?ﬁg’?{ﬁaﬁ&%ﬁ& passae
r et Yalla R3S SAGE Secaanhe einexhstoolebhibaniht 8pwicrasssgetier of the chambers.
chanbers for conveying water to be treated between the
respective chanbers. 22. Water treatnment apparatus as .
o aigged Wateltamedt dppahiss af Aaimad i FEmERPr §lue 34 and 1gcluding a gas
connected tg an. o : QBRrCHRERRe for bubbling
and"t?@ﬁ&“@ﬁﬁ&?ﬁ#@£§t§§%¥?B%@gﬁ%ﬁqﬁggfﬁ§hter ??ggs in
t he thebgs watpafedge i the wivdd PaSetEFon opposite the flow in
the chanber. 23. Water treatnent apparatus as cl ai ned
in claim?22 wherein said return passage has. a fJ.0 e
Cr oS35~ secV dorTaateens apparegs apFlajmeddn pR;Re R E%P’Fso:{/% (834 wherein said
£ 0S8unfGt b reRin H36eE RAMBSA by 2t aMiPdeesndipheat ment
apparatus as clained in claim?22 or claim23 and
including a gas outlet or outlets for supplying gas to
t he jowerygaduefimthappeiis as passdge dgm ubbéringaid chambers are
t hrough water flowing in the return,. . Wt er
t r eatRaeateddy PRI CRE fgfr?iflﬁ% “FoRH %ﬁgggeﬁ\gg%fm A Al s 22
to 24 wherein said chanbers and return passage arc
defined by first and second pipes. 26. Water treatnent
apparatus as clainmed in claim?25 wherein said chanbers
are connected by pipe connectors formng a
U- connection between the pipes.27. Water treatnent
apparatus as cl aimed by any one of clainms 22 to 25
wherein said first and second pi pes arc connected
through a manifold | ocated at the | ower end of the
first and second pi pes.



28. Water treatnent apparatus as clainmed in claim?27
wherein said foam col |l ecting neans arc defined by a

wouod7ves34pi pe or pi pe connectors connected di r eCTIAY2016/001280
indirectly to the upper end of the first pipe. 29.
Water treatnent apparatus as clalned in claim28
wherein a further manifold is->Be provi ded at and

connect efid acithentuppaunendlahcd bheartyiong of PpiEE 241192 wherein said

wherei n_sai d further qg&f@qteﬁmwethéofthe
f uriEsiepd freAnd BPEF #1539 gg‘g?%gjpéugg%%@gctl ng in the o

f urdrfiehd smendpd. 30. A water purification or
treatment assenbly conprising a de-foamng unit, and

an ozone contacting unit, each said unit co
swatgr t N&aérrmtmcmpmmaw;saa shairpyseing dfaim 2 erhers szpﬁ fog%g/collecnng

one of the i hb8se chebag deasorindirectly to
oGPt p et bR BEpipo i

be treated pass through said
de fheoaprenepdunfitte fastdbipgai d ozone contacting unit.

29.  Water treatment apparatus as claimed in claim 28 wherein a further manifold is
10 be provided at and connected to the upper end of the first pipe and wherein said further
pipe for foam is connected to the further manifold to reccive foam collecting in the

further manifold.

30. A water purification or treatment assembly comprising a de-foaming unit, and an
15  ozone contacting unit, each said unit comprising water treatrment apparatus of the type
defined in any one of the precedmg claims and there being means for causing water to be

treated to pass through said de-foaming unit and said ozone contacting  unit.



