PTION Thi s
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formation of

i nvent’i on concerns aerators. fishing | akes ar
al.gae therein. The al gae renpves oxygen fromthe water, ([so that the fish
becone | azy. and do not eat. Chemical treatnent is possihle but this tends
to sink the algae to the bottomof the |ake, where oxygen is still absorbed
eventual |y causing the fish to die. Oné-answer to the prioblemof algae is

to ensure that the | ake is aerated al though that may presa@ﬁﬂ%ﬁcti cal

robl ens. ,.there is a need for a sinple and effectiv use
i T g g L

in fishin RS at ors may have applications in other
particul ar, aeration of effluent or sewage is advant ageous i n*lémgsanci ng
bi odegradati on thereof. Paddles are presently used for aergtion of sewage
but are heavy on energy consunption. Additionally) the geEH wﬂmmum,mmmh
paddl es frequently breakdown and BESCEIBEIRMNve to repair. t No.
DE24 4T 33T A describes a device for ventilating stagnant wat eogoegonpri si ng
aliquidinlet and an air inlet pipe both |leading to a venturi chanber, a
punp for drawing the liquid through the venturi chanber, an outlet for

aerated |iqui dyhighslehtioR 3BacdrAs ak@AdsNg t he device afloat which is attached

to the casing of the device. AME~f?ED SHED ,. 26 June 200 z> :: 26 June
2002 2~ . A . A . . . ,
(i qui d_meci um FerioR ke St oo TR o Aatoh, dr e ekl STt p B DRt 21 |0

there is provided aerator for,use in a |liquid dj um.conpr ksi l'iquid
i et to AN o DR iriah. So, RS R S, BeBomaan ARH o htcedhr Gl
venturi chanper, an air, iplet, connected to the venturi chanber, ereby air
i s drawn i"ﬁgg“%mds Mé@&g%ﬁ‘ﬁ Fﬂﬁ'ﬁ?d"cﬁ'%ﬁ‘q glaaedr thedoliom i‘h%\l‘g‘ﬁber, an
outlet fromthe venturi_chanber for discharging the aerated liquid into the
i qui d medvhens arxxgen isAtill abgabed ventualy causigy the fisk tadie:  Preanswer & d

medi um) wherein the air inlet is a pipe on which the float nmeans is

adj ust abl thanproblend, oft algabl isviot érsupe hat the [aket iscadratedt abiough thetamaye to
the inlet pipe to be adjusted. The liquid inset and outlet are preferably

of subst anirasEint oradiicak prablerhe.s ST, tthemals arsgad forr a siipla by affddiye snal |
scale) aerators it may be convenient to have a float chanber slidably

nmount ed oraerdier fonlisd irf fighfhgbked. pe. Means may be provided on the inlet or
the float chanber to restrict the depth of the aerator in the Iiquid nmedium

relative to th%efater%tmlsmmﬁppnaaﬁoﬁ& m{me@sﬁmﬁa@.'m d:lbagﬁrfﬂli%xr.egﬁrﬂtian cperators

it may be nore desirable to have the inlet pipe or t relative to

the fl oat i i J he
fl oat neans C a%%eﬁ%litgh%g% Fﬁ%éﬁéu@gh r{ct)'tra "S“fé%%ggﬁm rrrgta)ﬁsﬁ?rgge%orrpri se
one or nor r | s coupl ed .together. T i quld i t and
the i qui ﬁ%@f&@ﬁﬁgpg%&‘ﬁf%ﬂ%’ﬁfa%ﬂ%ﬁ#é@ j&?ggy QHOJW ?’#ﬁ%‘"h&{loﬁ\ et is
preferably |ow the outlet The inlet is preferabl % e between two
posi ti ons,@@"ﬂﬂ%r@ﬁ Reaf QO¥es toik%léct“i Ragd 'aﬁ.ifaeqq@nﬁmgrg AW ARtion to
t he ANl ENDED, SNEE~

expensive to repair.

Geman Patent No, DE24 47 337 A describes & device for ventilating
stagnant water, comprising a liquid inlst and an air inlet pipe both leading to a
venturi chamber, a pump for drawing the liquid through the venturi chamber, an

outlet for aerated liquid, and 8 msans for keeping the device afloat which is

attached to the casing of the device.




26 June 2002 outlet flow Wen suction and di sghfpSdeh |iquid are in
opposite directions, the aerator is generally stapiftsed. In other words
pul |l on securing means, such as anchor chain, be mninmsed. Aternatively
in a second position the inlet is arranged so that liquid is drawn into and
di scharged fromthe aerator in the sane direction. Wth the inlet in the
second position Iiquid novenent through the aerator may be nmaxi m sed. .
.~h~a~ r~a~~ s~E~~. vy 26 June 2002 3 The punp is preferably in a casing,
so that |iqui &rpelieel abtyis finvsmion s ooy pevisiengn ceerptayi far tuse imPelduidrne punp
mans is preferably electrically operated. The power output of the punp wll
be chasesnadiwriocingingsolidzinsuspapkion.use of the aerator. Typically for
aerating a fishing | ake, a 0.7~kw punp may be suitable. For aeration of)”

for exanple, #evodingatd thisginvenstignaihieate isoprpided Larhaamter fok wsplinm) liquid/ be
necessary. However, even |larger capacity punps, for exanple up to 60kw may

be . used mgdiurieRdrigisinPaliggatihep o aGmEPchaMBes puinPhiapsabt drawiny | ded for
t he punp neans, preferably so that the punp can be controlled renotely. By

‘it t he TG RUBATA] yBhubAeR, ot Bir B onrB A8 (Hrhag chdthbsticed

[ . 1 N I al,ogi_cal d . ( BAD
[eSPOnS Yo B Ak, 1B, T Altbs! 3, Bl N e (0
i ot TRDBIPayAmAtleF FoToe vamb ARy S seraa e peted i AR & ont 1o
length or may termnate with a parallel sided section. Typically a flow
restri ct it liquit eragdivm ansddioatmeans fuww suppsttisgdoe aeaatosiadheiiquidmegiumr i nl et

preferably connects with the venturi chanber partially behind the flow

restri ct iwheréinithe airtihlet isca gipeTtre whithatherfloat nidansi is \adjustably opentedido by
punpi ng liquid through the venturi chanber, where flow restriction causes a

pressur e giigwdRs postticrnaf the Madcmaans rglktiveltb thelinkit pifetd Hdﬁ!?u&bd.t he air inlet
where it mxes with and aerates the liquid. Another use for aerators of the

nventi on s he! ifid! SIS Gutélrb Srefeéify 3t isBBstahidihy Wielamé Gbdd i o

I nvol ves directing output upwardly so that y~raadxs 26 June 2002 4
PCT1G BI9 Maﬁfes entrained in the liquid output can escape to
at nosphere fromthé liquid s spray produced.

For some, typically small scale, aerators it may be convenient to have a
fioat chamber slidably mounted on the inlet tube or pipe.

Means may be provided on the iniet or the flioat chamber to restrict the
depth of the aerator in the liquid medium relative to the float chamber.

For other, especially larger scale, aerators it may be more desirable to have
tha iniet pipe or tube fixed relative to the float means. In such a situation it may bs
convenient to have the float means clamped to the intet tube or pipe. The float
means may comprise one or more preferably two, hulls coupled together.

The liquid inlet a;ld the liquid outlet are preferably on paralle! axes and the
liquid inlet is preferably below the outlet. The inlet is praferably movable between

two positions, ane where the inlet takes in liguid in the apposite direction to the

AMENDED SHEET
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t To facilitate degassing using an aerator of tggune2epti on, it is
preferred that the aerator of the invention beTXrlitable relative to the
fl oat neans whereby the outlet fromthe aerator may be upwardly directed.
Preferably the aerator is connected to the float nmeans by a nechani sm
allowing the aerator to be tilted to a selectable angle. It is believed
that aerators of the invention can pro§§de consi der abl e energy savi ngs
conpared to currently used aeration systens. For exanple, aeration of

sewage Uusig@lepfod] ewheniuction \andetisghaege 40 Kyuitwireirs opposite dicedtions pthdd| es.
However, conparabl e aeration of sewage may be achi eved using three aerators

of the | nvgaicps 68AErapIshibiRakty  SheNWBRIObull on ickrihg ¢Rgiie Bush ds now be

further described) by way of exanple onIy, wth reference to the

acc_orrpanylﬁhg;m‘qg@e rﬂlr“{n‘MHdCh Figure 1 shows a horizontal aerator

typically for usSe Ih aerating fish pools; Figure 2 |s a V|em1fron1one end

of the aerator r t he
aerator of Fi gﬁgergétﬂélgﬂl%s%oag @sgjf’hi“@l"&%’f‘é aer a '? I gg)crne 1;
Figure 5is a Ian vi ew of the aer f Figure Fi e 6 | nlarged
part - sect i GKb@ Q/p@\ﬁhefgeﬂa{“?m eﬁ?@ {"a'?@rs%"ge F'Irgéioé‘ % @Er'@ he, front
view of a sewage aerator of the invention; s, Figure 8 is a side V|em10f
float meansedond posicadiquidanovementdmougl the agetosmﬂy bao@xmisedyre 9 s a

pl an view of float neans of the aerator of Figure 7; Figure 10 sho t he
aerator of Figure 7 without the float neans; r Figure 11 is an epfarged
part-sectioned view of the aerator of Figure 7; Figure 12 show & tilted
aerator for use in de-gassing, aerating and cooling fish poolg Figure 13
Is a side viewof a tiltable aerator; Figure 14 is a plan vi
aerator of Figure 13; Figure 15 is a partial end view of tje aerator of
Figure 13; Figure 16 is a side view of a suction diverter/for aerators of
the invention in one position; Figure 17 shows the suctjon diverter in

anot her position; Figure 18 is a plan view of another Aerator according to
the invention; Figure 19 is a side view of part of the inletloutlet for the
aerator of Figure 18; Figure 20 is an end view of the inletloutlet of
Figure 19; Figure 21 is a plan view of a heavy duty aerator according to
the invention; and Figure 22 is a side view of the aerator of Figure 21.
Referring to Figures 1 to 6 of the acconpanying drawi ngs, an aerator 10 for
use, for exanple, in aerating fishing pools conprises a punp chanber 12
containing an electrically operated punp and having a liquid inlet 14 and
an outl et

-l



16. The punp nmay be battery operated or a watengtjugeoet ectrical cable
connection 32 may, be nade to an on-sh8re power supply. Typically the punp
will be a 0.75kw punp. The %%éget 16 i§ conn ct?d,to a,venturi chanber 18
containing a W PUNEs pEigepldRF FABNG SR BIAY iadpgerably fowsyinto the
restriction tube 20 which narrows-ows over its length. The flow restriction
tube 20 ,, purapenlyoiathelntst.eThepump means ig prefarably eledricallytapkrated: fhe
venturi chanber partially in front of and behind the flow restriction tube

outlet end.posr @utput of tHe mR'BnNthfe tidgenoicadrdind eo abe lihtentied hugesofsthiedabl y
mounted a fl oat chanber 26. Above the float chanber 26 on the air inlet

PR ST B et e 0TS S
i . T
T i e S B Bl sk e A

at which the water inlet is to be situated) the |locking collar is
posi tj oned Baytignagessani SOWsVRk eyen {anger Gapacky prmpsfanssampie umtofiiky
upwards on the locking collar will hold the punp chanber at the desired

depth. The milagdierusad fophegvisrapplicatiohed on and, this draws water through the
Inlet in the direction of arrow W through the punp and into the venturi

chanber before egbhirdiombBi® LOPrefdabRUsrbeited Tof iR aﬁmcmeaﬁs,%re%@mdﬂ in
the venturi chanber, the flow restriction carves a pressure drop ich

sucks air d g i di Lon:. of. ar i e
venturi cha%rﬁ%gﬁg ?%miﬁig%éﬁ@m%td h@ﬁ?tga %htgxgédg% ﬂ'@?’aq‘g %'pt%wd:g @%g}u}rﬁle air
is entrained in the ter leaving the outlet. Turning to Figures T to 11 of
t he acconpatfig AGOUNLANPRYEsN %@l“&@'&&dHFechiP ﬁ‘ae 'W@\?ﬁﬂ/\ﬁ@ 6@9”@%9%"@%@?& ar
heavi er duty purposes such as aeration of sewage. The aerator 100 conprises
a punp chanthe coizol coeans iairagpansivel tocsansoes! foy defesminingl ek hiotegigal axggemvi ng
aliquid inlet 104 through the base of the chanber. “, The punp is

connect ed t @efmang(BOD) andah® eherhizal wtyigeh deneEnd (SO dfitlaviduid imigditmon
26 June 2002 7 . tube 108 leading to an outlet tube 110. Connected to the

venturi chanber _imhedfbrlnt chathiér rdfetathy SoRipiasslarbw PaAlot wB8Cidh ane

restriction tube 108 has a first section ust o-coni cal section 114 and a

secons o1 WFRboB R, TSR YR 188 o ek oo i
nctudes @ SRS SrdhF el SHERRRE %45 £ R B koA STBAS o
restriction tube comprises a hollow frustd-conical section. The air inlet preferably
connects with the venturi chamber partially behind the flow restriction tube outlet
end.
The aerator of the invention operates by pumping liquid through the venturi
chamber, where flow restriction causes a pressure reduction that draws air into the
o chamber through the air inlet where it mixes with and aerates the liquid.

Another use for aerators of the invention is in the degassing and re-

oxygenation of liquids. Again this involves directing output upwardly so that
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not rotate due to the action of the punp,. The % Rk 2082 al | ows t he punp
chanmber to be positioned at a desirable depth rerTative to the floating
hulls. The floating hulls 120 have brac‘kets 124 front and back, so that
they can bgfa@éﬁ é:ﬁﬁbiheammaiqmdomgngc@ﬂééwpe%taam@b Réreforaalé RGuid 26. The
hull s 120 &l so have lugs 128 on their top decks 130) to which lifting
cabl es can a%y}gbaﬁép , SO that the aerator can be lifted and | owered into
posi tion. ¥ ator 100 is operated in a simlar nmanner to the aerator 1Q

except that it [s _designed to use.a nore powerful punp rendering jtf nore
Ut tabl e far el TeRtai Raasing i PR A th B I G aTedhat
illTustrates an aerator as hereinbefore described in relation to Figures 7.
to 11 of t fthe aretonpiing inventionheniitable relative da thedfipal maansgvherebwuihesntiahd
cooling of the water. The features of the aerator have already been

descri bed dmh thecaeyaioe mayee upleardiycditedied, ePreferablythd aemtbois connpdtedtd y. The
aerator is lilted upwards such that the outlet tube 110 extends out of the
wat er (the (Nafgst meXms by FriRBASTSH Sfbving tHetadial® 1ot tilfed i s@lek@bletnd is
kept in the tilted positfion by neans of The floating hulls 120 and cabl es
126. W9 8813 YL~/1a~D77l vvavv 26 June 2002 The tilted aerator allows
wat er whi cl PS5 sucked in through the liquld inlet 104 to be sprayed out of
the outlet tube 110 in the form of fountain. This results in gases such
as met hane and @d?g’ﬁhe‘{ﬁ ﬁh%emgbrﬁg?mﬁavqr@anfcaararw@eﬁﬁﬂ%ﬁera R Shal |y,
the water gets a secondary aeration due to air being taken in as the water
travel s t hraavigigs tcomparas 4o surrentiyrusachaemntion: systemsat eor exampeleaaenation of

| owered as the water is sprayed through the air resulting in a cooling of
the pond orsgwemle. udingspaddigsartypicallyaréquiredv40kvagnowss fior dinee the paudigeool s of
fish farns during hot summer nonths when the increased tenperature of the

Figures 15 Toveiors SorhPeiepR fipalch fschiebB e B¢ RORbver uphg IveEBeRfipe 1©

Figures 13 to I1tab S genera

simlar to . i or its floating/tilting
arrangenent&'g%\fe@hoéﬁg%\%lé'[‘&oh&ag%@m%rd in detail. A support tube 152 is
nount ed on outl .154 ral el t ir.inlet 156. The sypport tube 1 has a
o dab e cot | ar ThisgeRBos if bothectbinebySsebad. ndhay Pt Rharng BrS. 83F o
162 on-the air inlet. The costar 162 can be fixed at a desired height on
the air inlfenspcs wikemgeempgryingdrawings, fpwhishand bel ow the col Il ar.

Extendi ng upwardly fromthe bar 180 is a pureed bar 168 having a series of
hol es 170 t her et Figuxegh shewpaihorizéntalaesatat typicaly ton nge irnaeratiog fish pads;ar e
nount ed under a plate 174 by neans of straps 17fi. The plate 174 has a

central apertur eFigdik 2 @& ®ietlfforh bné @nliiof the\eriratohef Figlief 1;156 and suppor't
tube 152. At one side of the aperture 178 is 1 nounted a bracket 184 with a

hole through it. Eﬁpﬁbm@gb‘%&fﬁﬁﬂ§°ﬁg§%ﬁiﬁg a@%’:&‘ oftFidirei:s hol eland a

hol e of the bar can gned an I xed together by a

Figure 4 is a side view of the aerator of Figure 1;
Figure 5 is a plan view of the aerator of Figure 1;

Figure 6 is an enlarged part-sectioned view of part of the aerator of Figure

| Figure 7 is a front view of a sewage aerator of the invention;

Figure 8 is a side view of fioat means for the aerator of liigure 7;



26 June 2002 nut and bolt 182. Because the bar %g.ld-n%ﬁﬂ%” ed and has a

series of spaced through holes, float plsate can to a desired

angle relative to the air inlet and fixed at that angle by aligning the
bracket hol e wi tfiguredd ispoplapMew of fast maans of thetraratos f Bigare dst eni ng t hen
together with the nut and bolt. For aeration the floats will usually be

paral | el to the Rigleet0 sfiowdithecamratop of Figuref Dwitdmgdissfloat meansol i ng pur poses
it is useful to have the floats angled to the outlet, so that the outlet is

directed gener a'#i%uwfscﬂr%%rg?%@ﬁwt-ééﬁpﬁﬁmé\ﬁ o} thetdutatof BPiidue 78r awi ngs,

in previously desCribed e nt's o e Invention liquid intake has been

Prdeed gonor ai |y et shfe Biee AP0 for RS Tscifl, 243G HRERERS ™

l'iquid discharge., Therefore, a suction deflector 200 can be affixed to the
under si de cﬁsﬁﬁﬁPﬂﬁichanber 202. The deflector is a generally L-shaped inlet
tube having a nounting ring 204 whereby it can be nounted to take in water
in the opposite kigurct3 e sidetviaw df a titablgjaerafarect i on from the outlet. That
arrangenent is advantageous for stability of the aerator and reduces pull

on anchoring meafigufeP14 i€ plaRngw of theherdter eiMiguren®nd, the defl ector 200
can be turned through 180 to take liquid in the sane direction as the

liquid is di schapcsji gﬂa ﬁggr%b?ﬁapgﬁi@%wo‘f to?brzlpggwt may be useful for

i ncreasing |iquid“novene hroug e aerator. ures '18 to 20
illustrate an alternatjve way of fixing.the. air pnlet pip o.the floats
compar ed to the TS BIRaiHa-Y gy & SEUGEAN SreLes ol eBrRIPI/S theJReTPR i i e
pi pe 250 is of circular section and has a pair of nounted flanges 252 on
opposi te si 888 pesitieMe pi pe 250. Each flange 252 has a series of spaced

hol es 254 for fixing bolts. WifJ 99138813 26 June.2002 10 ~cnmu~ynmum uu
Mount ed bet ween FigameWdshows lip®section diiebiter i andiinerqlositiofb8 shaped to
receive the circular section air inlet pipe. The bracket 258 has two pairs

of bolt holes 26@igues 18lis 8PIERTNieWdf Bndibf SerBfor BRESEINGf o tREIrvVEARGIRS 252
according to the desired height for the floats relative to the pdnp. Then

the air inlet pi gfqnhﬁ 1§ii§<5§ic}e°vi{aﬂ%f§é&%l‘ﬁk iﬂﬂét/&kﬁe?fdgggs 88tder dgl?f%urgﬁ%a' 'y,

Figures 21 and 2 ustrate a large scal e aerator according to the

i nvention. The a I [ L liquid inlet 304,
l'iquid outl et 3@%%%8%%3%@“%8@%%9@#&*&lﬁéﬁ%‘g@' 310. Fl oat neans
312 actually surround the air inlet, 302 angd have a prow,314. Anchorj ng of
the {1 0at i3 via FIHEAGH SrrapiAS VIR OL3 REDE Ge BeraNetsOIAING 10 tahveptaThe
liquid outlet 306, The aerator of the present invention has a w de range of
appl i cati onganghr oughout all industries. The aerator may be used for
aerating fluids, de-Basing fluids, cooling fluids, and can handle solids in
suspensi on dependiiggreBXis atdide piewof tieoberator dBFigare 2pl oyed. The aerator can
be used to keep solids in suspension rather than allowing the solids to

settl e on the boteeiia ibiyagl (&bl hé BeodribdrtioRiraARBisagR depiol heTaor-

The aetrator |Is cheap a y to Insta req ecltal crvil

engi neering e j Furt the e i d

rom one. expoireath Xapp: H AAER Meuhe p@E HeRiprsBy 2 oD’ LhaiBaP {2
containing an elecirically operated pump and having a liquid inlet 14 and an outiet

“ 16. The pump may be battery operated or a water tight electrical cable connection

32 may be made to an on-shore power supply. Typically the pump will be a

0.75kw pump. The outlet 16 is connected to a venturi chamber 18 containing a
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. 26 June 2002 11', CLAI S 1. An aerator forygipfme2902 |iquid ndium

conprising a liquid inlet to a venturi chanber,”punp neans for draw ng
liquid through the venturi chanber, an & r inlet connected to the venturi
chanber, whey g i il r.at h | Ui : 3 gh the
vent uri Cham@%@#ﬁg&@%@@%&d&”@ e@ggcei?] rig I%ﬁ%@bi“#@ﬁ?@é@%é‘?%whe
aerated liquid nto t i qui d,medi um?® float ans for supporti t he
aerator in €A Sh %ﬂjpﬁéﬁgh'i um \ﬁl‘?e@éi'ﬂlef%g T QOWWN&J]&E the ﬂﬁﬁﬁﬁcﬁhaﬁh%éh t he,
boat nmeans is adjustably nmounted, to allow the position of the float neans
rel ative topafialyaindrant pganqob@und thenflow rstrictien tulze oulieteadatThe aisniel isifed i n
claim1, wherein the liquid inlet is belowthe outlet. 3 An aerator as

clai med in tHediorm bf artuldy abdus wich ishetidabiymalinted atfloahdhambére26. aAlsovefthe
substantially the same cross-sectional ‘area. 4. An aerator as clainmed in

any one of fbatidiamber 26@h Be aifletipibel B PRRiIhg UHRSD2E, Wisich Icaf dei usefagnt ed
on the air inlet. 5. An aerator as clained in claim4, having neans on the

air inlet for.k o I N i quid medi um

rel ative to%ﬁéﬁ? *%‘Qﬁ‘g%ngo;a? F:H%I?’Bilﬁl&zaetﬁgtt@?t{%@}cl%irbﬁlpeeld in any one of
clainms 1 to 3, wherej he floa ans is cl ed to.the air inlet. 7, An
aerator as clai né(?hiak‘%gt 'éiaﬁ?@’%h@ﬁ? Humﬁ)ecr‘ﬁﬂg Sﬁééﬂ@‘é@n% ?g@g’eg\%aﬂul l's
coupl ed together. ~~~|~~p~ gP~~~~ 26 June 2002 12 ~, 8. An aerator as
claimed in anghaestesh@Bains 1 to 7 wherein the liquid inlet and the |iquid
outlet are on parallel axes. 9. An aerator as clainmed in claim8, wherein
the liquid inletThs deetornvi0 mayobs Lsed in thEOfolidwinaenatusr. adavih@idatetminedc! ai m
1, wherein the liquid inlet is novable between two positions, one where the

i nl et takes ghd dbhifit tiich B8 WRBORId s B bE ShiAABd! PieBblivd chilp\S pAshidrea ot her
where liquid is drawn in and discharged in the sane direction. 11. An

casing, a0 eI Pl e fiodk Mo rdch Bl ifiot 05 APRiR, o, °

as clained in_ any,.qn f claim1 to 11, further conprisi ng neans for,
controlling C@B@’e%mg?‘ﬁg%ée BUMp. chagybex At-fhe F'e‘ije@ﬂ:gi h%& ‘gﬁCtE!P%iHWES
wherein the control nmeans is responsive is sensors for determ ning

bi ol ogi cal wigbed @ananththis dravrrewatsil thepughdhe daleh i thsf directioni efulartPwi¥¥i um
14. An aerator as clained in any one of clains 1 to 13) wherein the venturi
chanber conpthicigh the pumw anddntoitbe venturiudhantbeo brefone ekiting thtoughl thenoutlet it . 15.
An aerator as clainmed in claim14, wherein the air inlet connects with the

venturi chanterdirstion af yrowekli nth theeeftunvenaattior] tHe fow treiickion tatiesrd. 18.
An aerator as clainmed in any one of claim1 to 15, wherein the aerator is

tiltable rel gl sl s R S A
_An. AY_. AFY% @*‘E?‘E%?W@ﬁ%‘é%%ﬁm Y ?'ﬁ["li—[gf@ Jnghe recton of amow

R R R e A S W, R e e 3777777

enfrained in the water leaving the outiet.
Turning to Figures 7 to 11 of the accompanying drawings, an aerator 100 is
shown which Is designed for heavier duty purposes such as aeration of sewage.
The aerator 100 comprises a pump chamber 102 containing an electrically
\ operated 6kw pump and having a liquid inlet 104 through the base of the chamber.

Y The pump is connected fo a venturi chamber 106 which includes a flow restriction
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] ca] ca] ca] cal] c<a] cRa] ca]c”a] ca]ca]calv " we| G0~

" |-wr mhe” Yk aubg 1108 jezmfirapiocar| outiet 4] t@) Ga]mex]te@]actt]ecv;entun chamber is an air
U] c*a] c$abh] c$a] c$a] c$a] ca] ca] ca] ca] ca] cal ca]c”™a] calcalcalca]calca 'gh
aDP] _o! y#XQihiat fiive M2 &aéadihg apwakdipl q'nbm@ivcrékmainmhm]m lsad aditst abetRincal ca
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ﬂ\laq%f‘l ziemgnec? % u&% a more powerful pump rendering it more suitable for
heavier liquids than water, such as sewage.

Figure 12 illustrates an aerator as hereinbefors described in relation to
Figures 7 to 11 of the accompanying drawings, o effect de-gassing, aeration and
cooling of the water, The features of the aerator have already been described and
are given the identical reference numbers for simplicity. The aerator is filted
upwards such that the outlet tube 110 extends out of the water (the water level is
represented by the line A-A in Figure 12) and is kept in the tilted position by means
of the floating hulls 120 and cables 126.
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Additionally, the water geis a secondary aeration due o air being taken in as the
water travels through the atmosphere.

Furthemmore, the water temperature Is lowered as the water is sprayed
through the air resulting in a cooling of the pond or-pool. This is particularly
advantageous for use in the pools of fish farms _during hot summer months when
the increased temperature of the water often results in the death of a large number
of fish.

Referring to Figures 13 1o 15 a filtable aerator 150 is shown that is generally
similar to that of Figures 1 to 6 save for its floating/tilting arrangements which only
will be described in detail. A support fube 152 is mounted on outlet 154 paraliel to
air inlet 156. The suppart tube 152 has a slidable collar 158 thereon connected by
a bar 160 to a slidable collar 162 on the air inlet. The collar 162 can be fixed at a
desired height on the air iniet by locking rings 164, 166 above and bejow the coliar.
Extending upwardly from the bar 160 is a curved bar 168 having a series of holes
170 therethrough.

A pair of generally rectanguiar fioats 172 are mounted under a plate 174 by
means of straps 176. The plate 174 has a ceniral aperture 178 to enable it to fit
over the inlet 156 and support tube 152. At one side of the aperture 178 is

\ mounted a bracket 180 with a hole through it. The bracket 180 is positioned so

\ that its hole and a hole of the bar 168 can be aligned and be fixed together by a
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Sl +10% ()- )))) )I'l’ar)éteta@n the floats will usually be paralle! to the outiet of the aerator but
for degassing or cooling purposes it is useful to have the floats angled fo the outlet,
so that the outlet is directed generally upwardly.

Tuming fo Figures 16 and 17 of the drawings, in previously described
embodiments of the invention liquid intake has been generally upwardiy into the
pump chamber. However, for same purposes and indeed generally it may be
useful for liquid intake to be parallel to liquid discharge. Therefore, a suction
deflector 200 can be affixed to the underside of pump chamber 202. The deflector
is a generally L-shaped inlet tube having a mounting ring 204 whereby it can be
mounted to take in water in the opposite direction to the discharge direction from
the outlet. That arrangement is advantageous for stability of the aerator and
reduces pull on anchoring means for the aerator.

On the other hand, the deflector 200 can be turned through 180° fo take
liquid in the same direction as the liquid is discharged from the outiet. Such an
arrangement may be useful for increasing liquid movement through the aerator.

Figures 18 to 20 illustrate an alternative way of fixing the air inlet pipe to the

. floats compared to the way shown in Fiugre 9. In this alternative , the air inlet pipe

250 is of circular section and has a pair of mounted flanges 252 on opposite sides

of the pipe 250. Each flange 252 has a series of spaced holes 254 for fixing bolts.
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the bracket by nuts and bolts 262.
Finally, Figures 21 and 22 illustrate a large scale aerator 300 according to
the invention. The aerator 300 has the usual air inlet 302, liquid inlet 304, fiquid
outiet 306, pump chamber 308 and venturi chamber 310. Float means 312
actually surround the air inlet 302 and have a prow 314. Anchoring of the float is
via anchor chains 318 connected to the prow 314 and to the liquid outlet 306.
The aerator of the present invention has a wide range of applications
throughout all industries. The aerator may be used for aerating fluids, de-gasing
fluids, cooling fluids, and can handle solids in suspension depending upon the
pump venturi design employed. The aerator can be used io keep solids in
suspension rather than allowing the solids to settle on the bottom of the pool
resuiting in faster degradation thereof.
The aerator Is cheap and easy to install requiring no special civil
engineering preparation. Furthermore, the aex;ator can be easily removed from

one expanse of water and installed elsewhere.
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1. An aerator for use in a liquid medium comprising a liquid inlet to a venturi
chamber, pump means for drawing liquid through the venturi chamber, an air inlet
connectad to the venturi chamber, whereby air is drawn into and aerates the liquid
drawn through the venturi chamber, an outlet from the venturi chamber for
discharging the aerated liquid into the liquid madium and float means for supporting
the aerator in the liquid medlurﬁ. wherein the air inlet is a pipe on which, the fioat
means is adjustably mounted, to allow the position of the float maans relative to the
air inlet pipe to he adjusted.

2. An aerator as claimed in claim 1, wherain the liquid inlet is below the ocutlet.

3 An aerator as claimed in claim 1 or 2, wherein the liquid inlet and outiet are of
substantiaily the same cross-sectional area.

4, An aerator as claimed in any one of cléims 1, 2 or 3, wherein the float
chamber is slidably mounted on the air inlet.

5. An aerator as claimed in claim 4, having means on the air inlet for restricting
depth of the aerator in the liquid medium relative to the float chamber.

6. An aerator as claimed in any one of claims 1 to 3, wherein the float means is
clamped fo the air inlet.

1. An aerator as claimed in claim 6, wherein the float means comprises two hulls

coupled together.
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and the other where liquid is drawn in and discharged in the same direction.
11.  An aerator as claimed in any ong-of claims 1 to 1Q, wherein the pump is in a
casing, so that liquid entsrs the pump only via the inlet.
12.  An aerator as claimed in any one of claims 1 to 11, further comprising means
for controlling speed of the pump,
13.  An aerator as claimed In claim 12, wherein the control means is responsive to
sensors for determining biological oxygen demand and chemical oxygen demand of
the liquid medium.
14. An aerator as claimed in any one of claims 1 to 13, wherein the venturi
chamber comprises a flow restriction_ tube from the liquid medium iniet.
15. An aerator as claimed in claim 14, wherein the air inlet connects with the
venturi chamber partially behind the flow restriction tube outlet end.
16. An aerator as claimed in any bne of claims 1 to 15, wharein the aerator is

tiitable relativa to the float means.
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