| WATER TREATMENT APPARATUS Technical Field. This
invention relates to water treatnent apparatus

typically for use in aquaculture systens but al so
suitable for use in other applications. 5 Background
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The water treatment apparatus may be used in combination with a reservoir for
containing water to be treated, the inlet to the first chamber and the outlet from the

second chamber being connected to the reservoir.
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30 portion in the main chamber may be apertured to allow controlled escape of air in the

form of bubbles from the return line.

Brief Description of the Drawings

In order that the invention may be more readily understood and put into practical
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preferred material of construction is concrete suitably a concrete which is waterproof and
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A drain cone or funnel 50 is provided in the chamber 33 and is connected to a

20

30 drain pipe 51 which leads outwardly of the chamber 33 to waste or for collection in a
container if desired. Air for creating bubbles in the chamber 33 is supplied to the lower
end of the chamber 33 to air stones 52 which are suspended via air supply ducts 53

connected to an air supply manifold 54 above the chamber 33. Air is supplied to the air



chanber 39 by neans of an end cap 42 engaged with the
upper end of the pipe 40. A duct 43 communi cates the
| oner end of the chanber 39 with the main chanber 12

and a 20 further duct 44 conmuni cates the upper end of
the chanber 39 with the chanber 34. Thus the | evel of
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ozone generator unit 32 arranged to one side of the chamber 12 in a truncated corner 22

30 orawall of the chamber 12 and thus out of the main flow of water.
Referring now to Fig. 7, there is illustrated a further embodiment of foam
fractionator 69. In this case, the separate ultraviolet chamber 39 of the embodiment of

Fig. 6 is eliminated and the ultraviolet light generators 41 provided as a single tube set or




15 which flows into the drain funnel 50 carrying the

dirt and fat particles through the drain pipe 51 to

waste. The height of the drain funnel. 50 can be

adjusted to vary the extent to which bubbles are

di scharged and for this purposge may be supported
brackets 57. Alternatively, the drain
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chanber*s13 thegmbodimapi-of Figf, amai ptogeor swneot2 age mavidedst the lower
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R rin w to Fig. here is illustrate

ﬁjrughléqg tg’??’dé’d iheAer ‘Bﬁh@f%‘é‘ﬁ’?m thadi’énat or 69. In this
case, trhe (Ee@@fbé@tv@a & tréadiin®! u e
enbodlngﬁgpgﬂ} Fi f 6 is elfﬁgﬁgﬁigﬁgrg§%mgﬁn£@qn aquacultur
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of PPHEUS 113y W?%%@V%WQ@HFSHQR@%hnunlcates t hr ough
upper and |l ower ducts 71 and 72 with the main chanber
12. In the configuration of Fig. 8, the foam
fractionator 73 has a foamcollector 74 5 which is in
the formof an inverted cone which is | ocated around
the sides of the fractionator chanber 75 so that the
foam 76 is coll ected around the outer sides of the
chanmber 75. Multiple outlets 77 are provided to direct
the collected foam 76 outwardly of the chanber 75 to
waste. The foam coll ector 74 surrounds a centra
ultraviolet [ight generator 41 which kills pathogens
and bacteria in the water. It will be noted that in
this 10 enbodi nent, a subnersible punp 78 is provided
in the chamber 75 to assist in flow of water back
into the main chanber 12 through duct 79 whilst water
for treatnment flows




fromthe upper portion of the chanber 12 into the
chanmber 75 through duct 80. As in the enbodi nent of
Fig 6, an air stone or stones 52 are provided at the
| ower end of the chanbers 70 or 75 to serve as an
outlet or outlets for ozone, and/or air for 15
buphl.i ng through the water in the chanmbers 70 and 75.
The descri bed water treatnent apparatus may be

enpl oyed in aquaculture systens other than

aquacul £ descri bed above or .in any other
ator -t el wEReo BBaf R Ghctesite eTiened it e ensamber, an inle for
S ep’ateaate)nc emrb@frselﬂtcsarﬁifer tah @uglle F6 4@ dt B bFoshd &ﬂtdﬁzﬁ& chamber
at ﬁﬁ gq ndi vidual ly or separately.
5 SEREHALHR T St Yl e Whneand capinedemeidinaly of sid

|ndwu@mng an elongated first water chanber, an inlet
for water at one end of said chanber, an outlet for
wat er at the opposite end of said chanber 5 and at

| east OWetetdrdatndant Spatatus agHhin®0 i QM M?ér@m and ﬁ\r/s\,g water chamber

ext endi ng .l ongi t udi nal | of . said_ chanbe 2.
Y EPahal i SSbR D Sonti G 0 NPT o end phesbetgmber

10 f i comtprieat foveh anther said cha@bérandSehelelh Me SpPRSHaBLd & dJa}ﬁ chamber
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upfiaht attitude ereln sai d one end of sal
chal ““”fﬁ“@%ﬁﬁ%%§§§d fR%Er end of said chanber and
mhereln the opposite end of sald chanber conprises an
er ggg i? chanbe Wat er  treat ment
appar at'us a%ea Tt ARG "él%nﬁ?dzmaﬂﬁnﬁ hénd,dickyging assseasd dvater

wathembercidrinete; ﬁSrﬁlsdxd(ﬂﬁﬂ cBimbe: ®Bng dbrthebibd &1 anQHl%{TE%faId second
inlLet to sald second 15 chanb

b%!ng&%HQGCteg to an in

1t 300 REHnS Lop oG ST MR Al Sornd shebeE offe andlor air
chanmber to ozone and/ or alr 4., Water treatnent

appar a S aimed in claim3 wherein said second
cﬁ”;nbew%f%aﬁ“s@ \FPRY AR asad%‘ﬁls‘é tasiimad Whereip seig econd chamber is

atd.lsnpbwd én amndstaheile vpr g kfinide hed whddei 8igl irs® e neh &B&H’%ﬁﬁnb er
er, end of sai d second chanber an

d at_an
sal g‘ Ogg%nc?n C‘ﬁl{g‘?ﬁ?&# gﬂ%‘?\ﬂ frgondrfhan r&&? paid segpndchamhgrhaving an
endtitther bokr end.thevddtfer treat ment apparatus as cl ai nmed
in claim4 and including an ozone and/or air outl et
or outlets at the | ower end of said second chanber for

suppl yWatpr aceamentaipgdratiis as claimed in claim 4 and including an ozone and/or

arr outlet or outlets at the lower end of said second chamber for supplying ozone and/or

air to said chamber for the passage of ozone and/or air through water in said second

chamber.

6. Water treatment apparatus as claimed in claim 5 and including an air pump

connected to said air outlet or outlets.

7. Water treatment apparatus as claimed in claim 5 or claim 6 and including an
0zone reactor or generator externally of said second chamber, said ozone reactor or

generator being connected to said ozone outlet or outlets.



air to said chanber for the passage of ozone and/or

air through water in said second 25 chanber. 6. Wter
treatment apparatus as claimed in claim5 and

including an air punp connected to said air outlet or
outlets. 30 7. Water treat rrentloapparat us as clainmed in
claimb5 m.6_and inclu ozgne, react or or
ge%er at g%{ egljte%}rnﬁrglalp{}argtl Y GI@“@%%&)% R é?fgtﬁ s 419y ‘gand including
0z ovidectimporeors @rthe gpmeereat of szbelsét@md: Qhdngtet e&t &cﬂlec&ﬁhgcfoam at or

0z | et WAt er  treat nen

ap%@t‘ ? ﬂ‘sﬂeasglrfg %}er %‘GISWyaI’gnaewaﬁ‘te Qrtlgt “%’Ctte% tey sggeh gollecting
i noleadii ng col | ectl ng neans at the upper end of said
ssecond chamber for collecting foamat or adjacent the
surface of water therein and a waste outl et connected

t 09sai dWaiet trethem GppaEanss. climBd idNghie 8 theI RN collecting means

F@;atsgssa(%s c(:ll ai ng%d in claim8 wherein said
act HES Conpri ses a conical menber. 10.

V\at er treat ment apparatus as clained in claim9 and
udi a float for 10 s ort.ing.sajid canical
me‘f jer At of CAR N HRARS; 4 @%&F im,#28d inojyding g float for
10 cosdpporéing sui] conirhienertibee atoredjbccARRArsaEhts oBrael ai med in
any one of clainms 4 to 10 and a reservoir for
containing water to be treated, said inlet to said
f i tkt dh am‘ﬂmnata)nﬂwaat tebatrut dp@irafﬁ.lﬁ oLERALdinS8 e 0ncor cla1ms 4t0 10
%Jo er em)llr g {glnect ed to, sai ddr eservoir. 15 12.
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VVI tilesiim sad soo! chalBaribeite 6dink@éd 6 edid assh&ti ng fl ow of
wat er from said second chanber into said reservoir.
13. Water treatnment apparatus as clained in any one of
C| H. rrs The tcombidatidnesfeildimslai hd i2dudihgd foaHs les%haﬂetl Q\hﬂh satd second

#l co &&§eﬁﬂgn elogggge ul t, aV|%h: | anp.
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cIa|n12 and |nclud|ng means for exp05|ng mater in

sajd c zone.  and/ or

tr eat ne%ﬁthggreﬁénteg TRRAAES & SRS, g WEg F ﬁ“yc?rﬁ’l %C%f‘lfn%thEP 12 wherein said
20 i ndtradiletdighinoozonenmisel/ Mrelongitéd kit 1afp.out | et s at

the | ower end of said chanmber for supplying ozone

and/or air to said chanber for the passage of ozone

anid/l or Védtar ttchiereat dppaigh as dmel\it Qfind T BRdIATRIY ardNRME Bl dhBeans

50 LB AR 16 L8 M0 dndSh S 9 an air punp

15

25 15, Water treatment apparatus as claimed in claim 14 and including an ozone and/or
air outlet or outlets at the lower end of said chamber for supplying ozone and/or air to

said chamber for the passage of ozone and/or air therethrough,

16.  Water treatment apparatus as claimed in claim 15 and including an air pump

30 comnected to said air outlet or outlets.
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30 connected to said air outlet or outlets. 11 17.
Wat er treatnent apparatus as clained in claim15 and

i ncludi ng an ozone reactor or generator externally of
sai d chanber, said ozone reactor or generator being
connected to said ozone outlef or outlets. 5 18.

VWatjer t aratus as cl.ai d.Ln Aan )ne of
ol s a0 Ao E A8 R i ot PubRtuGRE shpropp gactor
up@resengnid: exftersaliychf chid wheunbef, ahid @abdegedcton @r f@@maRbeiAE connected

a@k%%ﬁ%& t surface of water therein and a waste
out | et a§ﬁE§%?Sa°t%%%aid collecting neans. 19. Water

treatment apparatus as claimed in claim18 wherein

sajd cqll.ecti ans, 10 .conprises a ni cal nenber.
0L v SRS s 3 A EOER i S5 oaf AEGR 3y oG lisfuding
c| @ilaging 4nchos 4t Shamppriednd of @iidl chamlbicf Ry ic6llettind fogihtat SOMIEEt the
co ises an.elongated ultraviolet |anp. 15 21. Water

¢ rER RO g R Gl et TRl et

clainms 14 to 20 wherein said ultraviolet Iight source
isarr ed centrally. in said.chanrber 2. Wt er _

t P ranPe Rl hpnstus g ERiried i Ry sft@cisroat caliseina moans
t co@@rigasd cbmcdludtinbgr. a plurality of ultraviolet |ight
sources. 20 23. In conbination, water treatnent

apparatus as clained in any one of clains 14 to 22

arid. a Nésenseatident parann badlfibdeg inaiyene bOclbithst 4831 € dherein said
sqﬁ&%&gﬂt tt%gq:gutlet frop1s%%glfin%t chanber bei ng
conREE fehtgowrss rptises 47 sioneatebulsgvioletdamp: o nhi nat i on of
claim 23 and i ncl udi ng neans associated with said

out,| et [ ssisting flow.of water fromsaid first

c %t{:llhbeﬂa?eﬁ ttroea I §1|'1t &ppaé%%sr &5 Oo\[(vaﬂrped in cEa:lem any one of claims 14 to 20 wherein

said ultraviolet light source is arranged centrally in said chamber.

22, Water treatment apparatus as claimed in any one of claims 14 to 20 and including

a plurality of ultraviolet light sources.

23.  In combination, water treatment apparatus as claimed in any one of claims 14 to
22 and a reservoir for containing water to be treated, said inlet and outlet from said first

chamber being connected to said reservoir.

24.  The combination of claim 23 and including means associated with said outlet for

assisting flow of water from said first chamber into said reservoir,



