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NwRoyMEzrs IN ANQR1A1HOIIYDROCYCLONS 

This invention relates generally to cyclone separators fOr separating or classifying 

materials and components therefor in one p-artica?ar prekned speoeatou, the present 

5 invention is concerned with hycit-ocvc?ones 13r separating or classifying shuries in the 

minera processing industry 

iJydrocdones geoeraUy comprise a vessel having a learnal longitudinal axis and 

which includes an ined head, having a feed cJimher tlie,-ein with ml iraler side wall and an 

[0 end wal[, an inlet port for delivery of a shiny conran’ing ,natenal to be separated to the 

feed chamber-, sit overflew outlet in the end wafl and a index Under which extends in the 

dijncrion of the longirudinal axis into the feed chamber and is connected to the overflow 

outlet. The lrydrocyclone further includes a separatins session downstream of the inlet 

head uthich has a separating chamber with a co.r’i sally shaped inner wall, and a tabular 

IS under now  outlet at the end of tjic separe 1mg Snction. 

An important hydrocycione operating rncasuremeiit used in the industry for 

competing the relative perfonnance of hydrocyclones is the "d It) cut sire’’ - This term 

refers to the padicle size where 50°/s  of that paiticte size separates to the underfiow stream 

20 doe to the action of the hydrccyclooc. For example a "dSO out size = 0.024" indicates that 

50% of the 0,014 mill sized particles separates to the underfiow stream, in a similar 

�manner it can be said the hydrocvclone centrifugal efticiency of the 0.024mm particles is 

50%. 

25 With very smaLl particles, say 0.001 nun sized particles it would be expected that 

all wou)d be directed to the overow outlet and as such the hydrocyclone has 100% 

efficiency to the overflow, for such particles in practice, however this is not the cisc. 

The very small particles tend to he directed to the overflow outlet and ondertlow, outlet in 

approximately the same proportion as the water split. This is because 1.110 hydrocyclone 

SO itself does not act on sonIc on these very small particles large particles, say 2.0 mm sized 
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pai-twi es can he said to have 00% efficiency to the Linderflow, because every particle of 

this size separates to the underflow sti-care 

Figure I is a graph taisen fro.m the reference !!Tle Hydrocyclone" by I) Bradley 

which illustrates the effect of vortex finder length on centrifugal efficiency and !!cic0 cut 

size. The edith fugaf eTheiency is a measure of the parliclen wjiicia are recovered to tile 

midertlow nutlet  

Plotting the centrifugal efficiency of each particle size present in the slurry results 

10 in a typical "S  "-shaped efficiency curve for the hydrocyclone under cousideration and the 

50% point plotted on the curve corresponds to the dS0 cut size". A coirtrltcrl goad in 

hydroevclone development is to reduce the "d50 cut size", by shifting the "S"-carve to the 

left, while obtaining the Same or an improved "S" shaped efficiency curve which tlelmes 

the hydxocylon&s relative perfonriance. 

15 
It can be seen from the graph that the effect of shortening the vortex under lcsigrli 

expressed as a ratio of the hytirocycione reed chamber diameter Uc in each case., produces 

a corresponding set of "8" shaped performance curves numbered I - 5- ircferred features 

of the "S"-curve for a hydrocyclone sought by designers are to have a steep slope as UI 

20 curve No2 but retain top end performance as in curve 4 which minimises the amount of 

coarse particles moving past the vortex under and into the overflow strenn. 

It can be seen that "S"-c’imve No’, representing a very short vortex finder length is 

steeper at the diO cut size and thercfore centrifugal efflcienc.y is very good at this point of 

25 the CU2VO However curve No2 has the undesirable behavior of pathassone out at the top end 

at tower centrifugal efficiency compareO to rurves 3 and 4 which flatten out at higher 

centrifugal efficiency. The poor top end penforniance of curve 2 gives unwanted coarse 

particles in the overflow stream and is the millions herson short vortex finders are not used 

in industry. These tests were developed with hydroevelones wish standard inlet heads. A 

30 further development of an iiüet head is described in International Patent Specitcation WO. 

2005/021162 (PCT/AU20041001 152) in the naule of is ’Warman T..td 7e commercial 



font of the  inlet which is subject of the aforementioned patent specS ticatioli is sold under 

the trade mark (TAVEX whish is a trade mark of Wen Waniian Ltd. 

According to one aspect of the pi-esent invention thei-e is provided art inlet head for 

5 a cyclone, the ailct head including a Feed chamber therein as lJing an macs side wall, a top 

or and wall at one end of the side wall, an open and at the other end of the side wall, the 

opera end being of circular cross _section with a cenh-al axis, an inlet port affront the top or 

and wall for delivering an inlet stream of trident to be separated to the feed charriber, an 

overflow outlet in the top or end wall which is coaxial ents the centra’ axis, a vonox f!mder 

10 extending into the feed eii&nhes in the direction of the central axis through which alt 

uverfiow stream of separated material passes to the overflow, outlet, the vortex finder 

having a flee end ponion which is configured an for a vurtex finder of selected length the 

hvdrocvclone efficiency is increased. 

15 Preferably the vortex finder includes a generally tubular body having a side wall 

with an outer side wall surface and a passageway extending through the body, the 

passageway having an inner side wall surface and all md lace at the free end poflion. 

Accordin2 to another aspect at the present invention there is provkdod an inlet head 

20 for a cyclone, the inlet head including a feed chaanhor therein having an inner side wall, a 

top or cad wall at one arid of the side wall, an open end at the other end of the side wall, 

the open end being of circular cross-section with a central axis, an inlet port atijacent the 

top or end wall for delivering an inlet stream of material to be separated to the feed 

chamber, an overflow outlet in the top or end wall which is coaxial with the central axis, a 

25 vortex finder extending into the feed chamber in the direction of the central axis tlaough 

which an overflow stream of separated material passes to the ovoilow outlet, the vortex 

finder including a generay absulas body having a side wall unth an ooter Side wall surface 

and a passageway whith includes an inlet end and an outlet end the passageway extending 

rluuugh the body, the passageway having an inner side wall surface and an end face at the 

30 inlet and characterised in that the end face is generally annular shaped and is curved crops 
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the imler wefl surhice outwardly towards the outer side wall surface and towards the other 

end. 

In one form the outer side wall surface of the votex finder has a tee edge and the 

cwd for sony he generally convex in shape when viewed in axial cross section extending 

beyond the free edge of the outer side wall surface to the irmer side wall surface. 

I In another fossil be vortex finder may include a flanse On the outer side waH 

I section in the region of tile end face, the flange including side sections extending mom the 

Id side wall surface teminating at a distal portion . The side sections of the flange may be 

I 
courvier with one forjijrig the cml face. .Preferably rhe flange she sections are generally 

I concave in shape when viewed in axial cross section. The outer side wall surface may 

I incbade a first section remote from the free end portion and a second section between the 

I . first section and the free end portion the second section being of smaller cross sectional 
I 

15 dimension than tire tirst section. 

I The vortex finder is particularly enited for use with an inlet head which oc)udes a 

I feed inlet zone in the inner side wall of the feed chamber having an upstream end adiacent 
I Itt uelct port and a dowesream end, the feed inlet zone being in the tTomi of a volute 

20 having a volute axis extending around the jitters side wall and including a first sector in 

I v,hjch the volute axis is generally at right angles to the central axis and a second sector in 

I which the volute axis extends around the side wall generally in the direction of the central 

I axis away from the end wall wherein the distance from the volute axis to the central axis 
I decreasos with the progression of the volute from the inlet and  Preferalaly the inlet port 

I 
25 Irns a feed height dimension H1 in the direction of the renuni axis arid the vortex finder 

I extends into the feed chamber in the direction of the central axis at a distance L From flue 

I Lop or end wall, the distance LI being less than the height dimension HI. 

The inlet pan is preferably geeera]ly recrguIar in cress-section. The distance L.l 

30 is preferably less than 0.c5 ofthe height dimension RI. 
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The first sector may progress horizontally from the inlet port around the inner side 

wall for an angk of uthich ranges from 0 to I 00, �fho second sector preferably descends 

irons the horizontal plane and it exrends in the direction of the central tryo over a distance 

D ranging from 0.25 x HI to I x Ill for every of progress around the inner side wall. 

5 

In a preferred fours the inlet head is of the type referred to under the trade rnar 

CAV’EX as refened to earlier. According to another aspect of the present invention there 

is provided a hydroeyclone which includes an inler head as described above, a separating 

section having an inner side wall which tapers inwardly away from the inlet, head, and an 

to underfiow outlet at the other arid of the separating secton romote from the i.nlnt head. 

Preferably tile overflow outlet and iindcobis, outlet are generally axially a?igncd. 

0 
Preferred embodiments of the invention will hereinafter be described with 

reference to the accompanying drawings and in those drawings. 

15 

Figto-e I as a graph illusrrating the effect of vorte .finder length on the centrifugal 

efficiency and cut size, using standard inlet heads; 

Figure 2 is a schematic illustration of a typical hydrocyclonc; 

20 

Pinure 3 is an axial cross sectional side cIty ation of a conventional vortex finder; 

figure 4 is an axial cross sectional side elevation of a voex finder according to 

ann embodiment ofthe present invention; 

25 

Figures 5(a) and 50) are axial cross section side elevations of vortex finders 

according to atiother embodiment of the present invention; 

Figure 6 is a scheana’ic atial cross sectional view of &x inlet head for a 

30 fierocyclotre which is prcularlv su’ted for use in the present inventior; and 
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Figure 7 is a plan view of the inlet bead shown in Figure 5. 

Refiarring to Fiyare 2, there is illustrated a cyclone IC. which in use, is nonnally 

orientated with its central axis 12 being disposed upright. The cyclone 10 includes an id et 

5 head 20, having a feed chamber 21 therein with an inner side wall 22 and atop wall 23. 

An inlet port 24 provides for delivery of material to be separated to the feed chamber 2!. 

An overflow ontlet 25 is provided in the top wall 23 and a vortex finder 26 extends into the 

feed chamber 21. Downstream of the inlet head 20 is a separating section 30 which has a 

soliciting chamber 32 with a conically shaped inner real 33. An under flow outlet or 

10 spigot 35 21 provided at the end oirlae separating aeclion 30. 

A preferred fbrm of inlet head is shown in Figures 6 and 7. The inlet heart includes 

an inlet port 24 which is generally rectangular in cross section and has a height dimension 

III in the direction of the central axis. The feed inlet to the feed chamber 21 is generally 

IS tangential to the inner side wall 22. The vortex finder 26 extends into the feed chamber a 

distance LI from the inner surface attire Lop wall. 

The inlet head 20 includes a feed inlet zone 70 which extends from the inlet port 

24. The inlet /one 70 is in the fission of a volute having a volute axis VI and includes a first 

20 sectQr SI which is generally horizontally disposed and extends along the one wall for an 

angle aS and a second sector S2 downstream of the first sector ST, the second sector 

extending amonnd the side wall for an angle cei and downwardly in the direction of the 

central axis for a distance D for every 90 ofprogression around the side wall. 

25 As shown the distance from the votul.e axis 71 to the central axis 12 progressively 

decreases from the inlet for  24. Furthermore, the length It of the vortex finder is less 

Own dimension HI. It has been found that the fraction F of LI to H I can range from 0 to 

0.95. Desirably U is from 0.25 HI to Ill for every 90’ progression of the volute. 

Furthennore the vaæation of the gcneratri x radius of the votrLtc St plus S2 with the angle a 

30 Inner continuously decrease; that is it does not contain any singular points and preferably is 

a straight line or curie. The angle u2 preferably ranges from 200’ to 3 g0. 



The vopex finder of the present invention is particuLarly suitable for use with an 

inlet head of the type described above and including the type referred to earlier as the 

CAVEX inlet head. 

Figure 3 illustrates a conventional vortex finder. The vortex finder 80 includes a 

main body 82 which is generally cylindrical and has an inlet S6 at one end and an outlet ase 

at the other. The end face of the inlet has an arcuate surface By which tapers inwardly. 

Fluid entering the rnlet head tersdatol a lrnxrure of coarse particuiates and finer 

10 parriculates. Part of this mixture forms a boundary layer fluid flow along the outer side 

surface of the vortex ftnder. Because the free end of the vortex finder terminate; ahnaptly 

the boundary layer fluid flow tends to continue beyond the free end and interfere with the 

overflow stream thereby causing integration of some coarse material into the overflow 

stream. 

’5 

Figure 4 illustrates a vertex finder according to one embodiment of the present 

iwventien. The vortex finder 40 includes a main body 42 having a passage 44 extending 

from through one end oithe passage being an inlet 46 and the other end an outlet 4. The 

main body 42 includes a sidewall 50 and an and face SI which is cuned. The curved 

20 configuration improves hydrocyclone performance by influencing the behaviour of the 

slurry in the boundary layer adjacent the vortex tinder external surface. In Figure 4 the end 

face is configured so as to extend beyond the free edge of the side wall surface the end face 

staving inwardly towards the inner side wall surface. This arrangement causes separation 

of the boundary layer fluid flow in the region of the free edge face of the side wall surface 

25 thereby providing effective catenation of thin overflow stresnn and the boundary layer 

stream. 

Referring to Figures 5(a) and 5(b), the vortex finder 40 according to a further 

embodiment of the present invembon inoludac a maim body 42 having a passage 44 

30 extending there through one and of the passage being an inlet 46 and the other end an 

outlet 48. Tile main body 42 inelndes a sidewall 50 which includes a first section 52, 
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second section 54 and a flange 56. The first section 52 is adjacent the outlet 48 and the 

second section 54 extends from the first section 52 towards the inlet 46. The second 

section 54 is of smaller cross sectional dimension than the first section 52 so as to form a 

shoij] dci 53 at thejuncliosi of the first and second sections. Tire flange 56 includes sidevall 

S sections 51 and 58 extending from the second section 54 and the inlet 46 respectably and 

terrnriating at a distant pofliom 60. The aide wafl sections 5? and 58 are curved or arcuate in 

avenger oftenwith side wall section 58 forming all end face of the main body. The vortex 

order iflusrxted in igare Sib) is substantially the saint as that shown in Figure 5(a 

except the length of the second section 54 is shorter. These as configured vortex finders 

10 improve hydrocyclorie performance by interacting the behaviour ci F the rlurry in the 

boundary layer adjacent the voitea tinder, In the embodiment of Figures 5a and Sb, the 

configuration of the flangc enhances the separation boundary layer fluid how and the 

overflow stream, 

5 It has also been found that by using a vortex finder configuration of the type 

described abuvc with refcrence to Figures 3 and 4 and particularly io. combination with an 

inlet head as described with reference to Figures 5 and 6, that for a given size of 

hydrocyc!orio it is possible to increase the size of the inlet portt the vortex finder and the 

under flow outlet or spigot and he able to obtain equivalent cut sizes. ’thus the overall 

20 throughput handling capacity of a hydrocyclone of given size can be increased. 

The reference in this specification to any prior publication (or reformation derived 

Sftom it), or to any matter which is renown, is not, and should not be taken as an 

acknowlednent or admission or any lorn, of suggestion that that prior publication (or 

25 information derived from it) or laicii matter Loans purr of the crflflmon general 

knowledge in the field of endeavour to which this specification relates. 

Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word !!comnprise!! and variations such as "comprises" or 

30 ’coinprixing", will be understood to imply the inclusion of a stated integer or step or group 
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Art hikE head For a cyclone, the in)er head including a fred chamber theteiir having 

an Imier side waP, a top or end wafl at aria end of the side wafl, an open end at the other 

5 and of the aide wall, the open end being of ciitular ct-oss-ection with a c.enlrm) axis, all 

inlet port adjacent the top or end wall for delivering an inlet stream of maters) to be 

separated to the feed chamber, an overflow outlet in the top at and wall which is coaxial 

with the central axis, a vortex under extending into the ferd chamber in the direction (’(the 

central axis through vkicli an overflow stream of separated material passes to the overflow 

10 outlet, the vortex finder including a generally l.uhular body having a side wail with an outer 

side wall surface and a passageway �wlch inclades an inlet end and an outlet end the 

passageway extending through the body, the passageway having an irmer side wall surface 

and an end face as the inlet end characterised in that the end lace is gentratl annular 

shaped and is curved from the inner wall surface outwardly towards the outer side wall 

25 surface and towards the other end. 

2. An jokE head according to c)ain, I ntherein the outer side wall surface of the vortex 

finder has a free edge and the said face may he genera)))  convex in shape when viewed in 

axial cross section extending beyond the free edge of the outer side well sur.face to the 

20 inner side wall surface. 

3. An into head according to claim 2 wherein the vortex finder includes a flange on 

the outer side wall section in the region of the end face, [he flange including side secriolls 

extending from the side wall surface fermenting at a distal portion. 

4. An inlet head according to claim 3 wherein the side sections of the flange are 

curved with one fonaing the end face. 

5. An inlet head according to dci ni 4 wherein the flange side sections are generally 

30 concave in chaps when viewed in axial cross section. 



6. An inlet head according to claim 5 wherein the outer sick wall idlers may include 

a first section remote from the free end portion and a second section between the first 

section and the her end portion the second section being of smaller - cross sectional 

dimension than the first station. 

5 

7. An inlet head according to any preceding claim trellising a feed inlet Zone in the 

miter side wall of the feed chanber having an upstream end adjacent the inlet port and a 

downstream end, the feed inlet zone being in the fonn of a volute having a volute axis 

extending around the inner side wall and including a iirst sector in which the Traciate as is 

10 hentrally at right angles to the central axis and a second sector in which the voftite axis 

extends around the side wall generally Tit the direction of the central axis away from the 

Send wall wherein the distance from the volute axis to the central axis decreases with the 

progression of the volute from the inlet port, 

IS 8. An inlet head according to c]ai]n 7 wherein the inlet port has a feed height 

dimension HI laths droction of the centrel axis and the vortex fInder extends into the feed 

chamber in the direction of the contact axis at a distance LI ifoni the top or end wall, the 

distance LI being less than the height dimension Hr - 

20 9. An masthead according to claim 8 wherein the inlet port is generally rectangular  in 

cross-section and the distance LI is less than 09S of the height dimension 1I1. 

* 0. An inlet head acrding to cia im 9 wherein the first sector progresses horizontally 

from the inlet port arnurscl the inner side wafl for an angle all which ranges flora W to 100" 

25 and the second sector descends from the horizontal plane and extends in the direction of 

the central axis over a distance D ranging from 0.25 x HI to I x Fli for every 90 of 

progress around the inner side will, 

II - A hydrocyclone which includes an inlet head according to any preceding claim, a 

30 separating section having an ilmor side wall which tapei-s inwardly away from the inlet 

head, and an underflow outlet at the other end of the separating sectiot, remote from the 
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AJI inlet head for a cyclone, die inlet head including a feed chamber therein having an 

uu2e1 side wall, a lop or and wall at one end of the side wall, an open end at the other end 

C the side wail, the open end being of circular cross-section with a central axis an inlet 

port adjacent the lop or end waD for d&i vering an inlet stream of material to be separated 

to the feed chamber, an overllow ourkt in the top or end wall which is coaxial with the 

central axis, a vortex finder extending into the feod chamber in the direction of the central 

axis through which an overflow stream of separated material passes to the o vcrfow outlec 

10 The voflex finder includes a generally tubular body having a side wall with an inner side 

wall surface and a passageway which includes an inlet end and an outlet end the 

passageway extending through the body, the passageway having an inner side wall surface 

and an and face at the inlet end wherein the end face is generally annnl ax shaped and is 

curved from the inner wall surface outwardly towards the outer side wall surface and 

15 towards the other end 
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El present, invento sa reflere on general a separadores de cfclon pare saparar 0 

clasiflear materiales y sus ctsmpenentes. En usia aplicadOn particular penoNno, ease 

nveltaj osarc quo, vet con hi*ocjr)w,e3 paIa Ja separacion o clasificacion de lechada an Is 

jndoslria tie procesanhiento tic mineral. 

Los hidrociclones generalmente iricluyen on recipiente one fare on e4e longitudinal 

central y qua Lncluye una cabera d ennada one riene usia camara de alimenlacidn con usia 

pared lateral inrema y una pared finaL in puerto * earri para 4CC Ia ctiiaia de 

I aliitierttacMn reciba ea }echada que conhiene material Sri dehe ser separado, una salida de 

I rebalse en Is pared final Sr on buscador de vdrtiee quo so extictide a Is cªmara de 

I alinienlacion an dirección dcl eje longitudinal y que estÆ conectado a Is salida del rebalse. 

El hidrocirlon incluye ademas one seccin de separacion qua desciende do Is cabeza de 

I

 

entrant que none una camara de separacion con one pared interior for fornia cIi,ca, y una 

salida de tiujo inferior at final de is seccion de separacion. 

I Una importante medical pass tiidrociolones one astÆ an operaciAn S que Sc use en 

I Is industria para comparar ci ftncionaspiento relativo tie Ins hidrociclones On Is de "tamano 

I 
de cone dsr. Este t&mino se refuse as taniado de Is particula deride el 50% del tai 

de era particula so separa liacia IS corjicnte de flujo inferior debido a a accidit del 
I 

hidrociclox,. Per ejenipto un ainaffo do corfe diP" thdica qt.0 e} 50% it ,, paflicii]a do 

I 0.02i Is corriente de titijo inferior. Dc manors similar, at 

I puecie decor qua IS eficiencia centrifliga del Iiidrociclon as do 50% pare las particulas do 

0.024 mm. 

Podria esperarse qua teniendo partioulas any pcqueaas, digamos Ia 0.00! it,rli de 

Somalia, sern todas dirigidas a Is salida Ic rctiaIae conic Sal para dichas particulas or 
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hidreciclon tiene 10011, de reodnier’ro liscia & rcbalye ln is pgc{ica, sin embao, este 

noes el case. Las paxtkulas niuy oequekas lJcndei a say dirgidas ala sa’da do reaise a 

Is salida do son t’ferior en can; o o)e,oz Is misma propori6n an quo So divide ci ague 

SD psa porquc el hi rock.Ioa por Si mismo no actIa en algunas lie estas psiticolas ces 

pequeas. En ,as particulas grndes digamos do 2.0 mm do ls1n2iO, podria doclyas Qua 

Oene (50% do endimiento haca la col do tiujo irifedor. 

La Pigura I as uti grafico sacddc del dcc,tntiUo "E3 Hidrociclón" do D. Bradley, 

qua ilostra ci efecto lie Ca longiwci and b.’scadar do votlico en all rendimierno centrifugo y cC 

"tatna& do certv d56" Si rdin3ienlo centrifuge es una medida do las paructilas quo as 

tectiporasi ala solids del fiujo isforior. 

4 El trz?.ado del renduiitiento centsThgu do cads particcda presen–e in is leohada 

results on tine cur/a do rondindente tipicamenre en forms de "S" en ol .hidrociaiôh qua Sc 

corncob >, ci 50% do grsdo trazado en Is curva cinesponde al "tamafto do cortt d5(Y’. En 

ci desawollo de Ins fiidrocicloaea a mesa coo,Oj, os reducir ci "Iamao do corte 650’ 

desplazando Is curva "S’’ hsoia a iuerda, snIstitTas so obtietie aria cocoa lie renditnienco 

esi ftrma as, "S" goal is neJornda one define ek desempfte relativo dec hidrsicldn. 

Del grafico so puede apreciss 40e ci efeco, Use aceroar a ioogtrud del buscador do 

vrtc expresada como una relacion del didmetro Do de Is cmara de alitnentacian del 

hidrociciôti en cads caso produce on coa,gUienio conjrntto de cunas do desenipefto an 

forma lie S nunteradas 5. Las rsclerissicaz preIerdas quo huscati I’s diseilaliores 

pars Is cttns "S" de jn IsijyociciAn deben tenor tins peridiente ernpinada corno alt Is  con’s 

2 pero rainier oll hmcionaniicnw dcl extreme superior come en Is con  4 qua nunt,nJ2a 

Is canhldad de particuas gruesas one so mueven was; slid del hoscador do vo,ticr y bade la 

cerriente do rebaise. 

Puede apraeiaxse can Is corva "S’ N’ 2, quo represents utia longitud do bscaddsor do 

vdrsice may care, as mrs bnsea en ci taniaslo do corte liSO y per In tento el rendiLnSno 



cenlrfthgo en esre PtJItto Ot Is tOn/a Cs mod bueno. Sin embargo? In curia N 2 der on 

conlportarnienta no deseado a] aplanarse or el extremo superior On reiidimitluos 

carthigos nei,oyes eji compsacin con Is, cur/ae 3 4 quo re ap]2oan an rendi.nieiUc 

censrifi,os mayores. El pdbre rendimienti, del extreino superior do a coros 3 ptopoyciona 

paniculas grtesas no doseadas on In corrionte Ic rebatse yes ]a par Is coal 

los huscadores de vtCrtce conos no so usan en Ic indus]ria, Bslas pruebas so realizaron Con 

hidrooclories con caezaIcs Cc oritneU estndar Otto ade]nto do vu cabezal de entrada ie 

describe en to Especticacidn nzeruaciana] de Paterite ’NO. 20932 1162 

(PCT/AU2004(O] f 52) a noinbto do Writ Wanitati Ltd. ta ftntua comercia] do la eiiw@da 

objeto Ce in patciare menocoada smsermemens so node balo Is marca CA VEX qite or ma 

rnaroa oomeroial de Welt Warman Ltd. 

Se$n uno do os aspectos do] presence ineanta n proportions on cabezri do 

eatrada pars condo, ci cabezat do entrada inc]uve one citnara do alimcntacóo pie tiOne uilft 

pared lateral nteror, una pared cupoy,r 522el on no ax&emo de Is pared lateral, no 

extreme abieno on el otro cxtrenio do In pared lateraL ci extremo abierto es do corte 

transversal cirno]ar con on eje central, on puerto do entrada ak?aeente ala pared Superior 

rLnar pan esirrtgar a Ia cMiiara aImenta4ora una roniente enttante do tclateri& a set 

sepnrado, ena sa]ida do rebalse en In pared superior o final qua cc coaaia] can ol eJe ceniral, 

on bimacador do vArtice qua te extiende bacon Is cdmnaea a rncnaedorn an direcciOn a] one 

central a toaves do] coal pass hacia Is sa]ida do reba]se use ccoionLe do rebalsa do material 

separado, ci buscador do vartice iiicluye one portion eon on exiremo Ibre quo estÆ 

configuratla Cc tal forma pars quo con on boscador do ’ortice do longitud seleccionada ci 

rendmiento dcl isidniciclort eolnenr& 

Do prelŁrencia, et buscador do vOrtice ineluye on cuerpo goneralmenle ubuler one 

tiore 005 pared lateral no una superficie exterior do pared ]aerei on corrodor quo se 

notlendc a traves del cuerpo. 0] corredor tern ucla iupertice interior d, pared lateral y una 

can terminal en is portion con ci extreme iibre. 



Do acuerdn a one ic Ion atpectos dci prcsoole invento  or proporciona sn cabezal do 

enrsda pan cicl6n a] cabe2a] do ontrada jncluye Isna cmara alimentadora our f1col, one 

pared lateral titerior, aRe pared superior a final on on eX(rento do is pared lateral, as 

extrenin abiono en of one extreme de [a pared lateral, at elre,no abkrto es do cone 

transversal circular coil Un CjC contra), an pi,erto do entrada advacenre 4 l pared superior 

tric} par, Is college a is cÆmara do alinlentación do una cortiento entrance do itiarerial C SC, 

separado, on salida do rebalse an Ta pared superior o lina[ one CS oCaStal con ci eJO central, 

an buscador on xdttce quo to exdende ttacia Is odinara & alimn,tacion on direccin del one 

cennl a navies; del casal pasa lucia an sa]ide do rebalie one corriente do robelso do material 

sopatado, al bitarador de vertico nature an cuerpo generaimente ttsbtilar quo tictic one 

pared lateral con una superficie exterior do to pared lateral y tin corcdor quo incluve uts 

terminal do entrada y on terminal Ic saltde, or concdor extendiendose a naves del cuerpo, 

el cotredor dene one supeflicie do pared interior interns una cam terminal caracteriasdo 

to qisa [a cam terminal as generalmente do fortna smiler y estÆ cuwada liacia dude dcsde 

is superricie do Is pared interior llama 14 suportlexc de le pared parent exterior y hacia or 

at, extrenlo 

It, an ’nodolo as superf’cie do Is pared lateral exterior dci bascador de vorsice dane 

on horde libre y to cars termInal o final preen ester geoeralmarite en forma cunvexa cuando 

as Is Irtirs an cone"reverses axial extondlØndose rnts ella del horde libre & [a supc’ricte 

exterior do la pared lateral reacts In superficie interior do Is pared lateral. 

Ten Otto modelo ci buscador do donna pucrie iecluiir ma peslafla Cr’ to section do Is 

S 
pared lateral interior an In 10n0 de Is care terminal, incluyendn Is pestada SeCcIOLICs 

morales quo so extienden desde la superficie do [a pared lateral y terninando en ama parse 

distante del aentro, Las secciones startles on Is yesrafla pueden estar curvadaa fonliando 

one de ellac Is cars (ennintal Vt preferLu,cia las s000iones laterales do Is pestaila Soil 

gcncrslmenlo tie T,m,a concava cuando IC flt5fl on cr,rte transversal ax,aL La tupertisxe 

exterior do to pared lateral puedo incluir and primer, secc.in alejada dcl sector dcl catrenho 

libra y una segundo ,eceidn esura It printers seccibn ye] sector del extremp libre, siendo Is 

7-
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dmensiart de la sección trans,ersaI de It seortda sección nM  poccurria quo Lade Is primcra 

sección. 

El buscador de vdrice eta especialmente adaptado pare usarse 000 uO ctbezal de 

entrada our, incluye Ins toraa de ererSa de slimenlacioi, on It pared lateral interior at la 

caniara at aIinentacón quo tiene an  etrcolo ascendente adyacence al p0 de tnfrada y 

tan exlremo descendjcnr’ sjjado In zorla at It entrada at alinientacion tti forms de voltita 

con el eje de la ’aaluta extendiondose alrededor at Is pared lateral LflttYiOr y stat incluye an 

primer sector donde or eje de Is volute esta pot lo general en uncorks rectot retpeeto del eje 

central y Un aeganciQ sector doade ci tie de Is voluta se extiende airededor at Is pared 

lateral generalmente en direccion del eje central alejado at Is pared reraaLaIaI d,,ndt In 

dislancia Sesde el eje at la aoluta at lue ceaal disminuye con Is progresiOLl de Is voluta 

desde el puerto tie entrada. an prelŁrertcIa ci pstno de eotrmla demo una altura de 

alitnentacion HI en In direcciÆn del eje central y an buscador at yOrtice Se extiende IlacLa Is 

cthtara tie alirrientsoiOn an Is direcci1 del te central a uma distancia LI castle In pared 

tope o terminal, sierdo la distasacia LI metier quo (a dumensido no claire HI. 

El Puerto at enaada es gerrouldrouto, at preferoncia rectangular an La secoion 

transversal. La dusnumcniLi as preferentersente nienor que 0.95 tie Ia altura Hi. 

I El primer sector voted, progresar horizontalmante desda C) p!Jcflo at entrada 

SIYLdedOr at to pared lateral interior on up Ængulo LI one alcanza tie O a lOW. EL segundo 

I sector desciende prefereitrernenre da.sle ad Øsro horizontal y se extiende en direcciOn del 

I eje centraL en tins distancia D quo alearira denote 0.25 x ql liasta I x U I por cada 90 tie 

ptogresaon &Ire.de4or tie Is pared lateral interior, 

En on modelo tie preferencia ci cabezaL tic eiiada es del tipo a q,e Se retinue Is 

marts CAVEX ranicaranda satopin turn aspecto del preseitte mvento Se 

proporcione on hidrociolan quo inclayc on cabezal tie CiLtratie 03m0 se dcscnbe 

tnlorionflite, lana seccion tie separacidla qua tiene ma pared lateral iLiterLor Inc Sc 

7 
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adeigaza Mck adertro at jodosE dad raloarrad do entrada, y out salide dc Iujo interior a] 

errn edremo de ]a seciOa a separaciól dsetanc,ada dcl cabezal de enada. Dc pfarencb 

a sata de ref,aiee y ta ss]]da do flujo infexkc eatâa per to general alineadas axiafrnene-

A ",titnuacdn se descdbthri or vcr,lenes preferidas dol invonte hacienclo 

reterencia a yen Too iibujos que SC acompanar, 

La Pisaira I es Un gratco one ilustre C] efecro & b iengud del bt’seador de 61ice 

en C] rtnclinhicLsto centrifuge v transition de eerIe, uanr]o cabeaa)rs de entnda estndar; 

La riora I as Ursa iiu*acjn es(uenitica lie an ]sidtocitiôn Oplee; 

La Figral 3 es Ursa eIvacim lateral lie ía seccien transesa} a’da] ic Wi buscader 

Jo edretoc coni’encioimt; 

to Figurer 4 Cl ll5 elevation lateral do to sccn transytreal ens] da en bsiscsdor 

lie Isrtice an eenerdc a Ursa srerSóo sle] Present i"VentO 

Las Figurss 5(a " 50,) son eltmarloars, taterales lie Is seccdn tnanvcrsa] axal lie 

buscaderes lie xorl cM act2etdo a otsa versi6n del preseTste interior 

Or, Paguo, Ccc Ursa villa esqeem4dca lie esiocian trarsssersai axial lie all cezai lie 

eritrada pare h{drocic(ón queesse especta]menie adaptads pera uso en ad presente itIVeT,r{]; 

La Vigural or Ursa vista on plants dcl ceb,a] lie entnda qua SE tnuest(a tu ía Figure 

n retacian eon la Figure 1 Se i]osrrc ran cic]An ’Or que cuatsde ’are en Uso 

normamente SC ererna con su eje central 12 dispueto hatia arujba tol cictan tO mature 

OR cabeza) lie enda 20r cde dene ens cinara lie a]imernactop 2 1 cell ens pared lateral 



interior 22 y ona çad spp#ior 23, UP entire do entrada 24 permte Ia eaE2fla de material 

a Ta cmata de atimentacion 21 pan sat aearado pe tiene una saiida do rebarsc 25 an Ia 

pared superior 23 p un bosoador do pantrace 26 so o,Honde Iiseir  In tannin do Murrantacan 

21. Del oaheial do entrada 20 hay ona seccido desce’dens do sssaci0n 30 parterre Ursa 

crnara do soparacion 32 con ma pared interior 33 cm thrista cOoke. So prnpaeiona ona 

salida de (itLIO inFerior a typEs, 35 al ui’aI de la seecidn do sepasacidn 30, 

Las Viguras 6 y ’7 muestran OTIa dxma prefodda ran caheaal 4e ensrada. EL cabeaai 

do oiatrada induye on puerto 4e entrada 24 qua em cose ttanavenal as generalmente 

rectangular y tEens wn alMa do H I em lan drecdon del eje corarel. l.a enflda do 

me aoson a La cdmars do Awrienclo,! 21 cc genera isento (ang000ial a In pared lateral 

interior 22. EE boscador no v,jtcc 26 so etlttde Hacia to ctivara do alimeoacidn a one 

disrancia LI dosde Ia suporficie ntedor do M pared superior. 

EL eaboaal do enlrada 20 incluye una zone do entreda do s}irnomtaciôn 70 quo So 

etiende desde el puerto do cotrada 24. In zona do euMsada 70 so encowanot en form do 

Voluta one Hone urn tie en espiral 71 e Lncluyc un rcio,cr sector SI one par 10 general esra 

dspuele houizonthlmente y pe extiende a no Largo do Ia pared iaeral no or, wrig4lo at 

segundo sector .2 hacia abajo del primer sector .5 1, o,ttcndieodose ci .segtusdo sector 

airededor do Is pared lateral or in, II o2 j descendiendo an direccOn del air cejitral a 

na distancia 0 par cede W do progresido etrededor do In pared Lateral. 

Tal tomo so muestra in dista,scia dosde ci ojo an espiral 71 al oje central 12 

0 
disniŁnayo pogresivarnonte desde ci puedo de encrada 24. Adsmae, in lonitud Lt dal 

buscador do btrtice as rneer quo Ta dimensin H . So ha dtsculaeno quo Es fnccion P do 

L   a RE puede saNer do Pa 0S5. Es deseahle pre P sea do 0.25 R t a H I par cads no 

prosresiOn de 12 solute. Adetns, a sariacldo dci radio generatris do Es yoluta S I mac 52 

con e] bg,lo c debe disminoir contiutuamerilu; Oslo as, 10 coustiene puntos singulares y de 

pitrerancla as are linea recta o tuna curve Cl STIgUICS o2 do prafrrancia saris do 200 a 

Ae



Et butcdcr do nice del pyesente nvento estÆ espeeialrnente adaptado ptra rtso 

,on an cabeta[ do onda del rjpD qiLe so describt anteriormente e in,Loso & Cipo do caboza[ 

do cnn-ada CAVEX mienconado driaremenainno, 

La Figura 3 ilurtra an 1,uncedlor do vôrtice oonvoncfomal. EL a’acedor do v&Jlioo 80 

Un cuerpo pdneipal 82 enenimenie &[tndrico y done ma *plrada 86 en an 

onmn,o y una salida S8 call oo- I’afarorinal do [a encrada fieno urt supeafioie arqueada 

qale so adela2a hacia adentro. El Iluido quo enra al caezal do entrada contiono Lana 

mozda do partkuias gruesas y do partcculaa mal fuss- Pane do 05th mCzca fonna Lana 

cspa dolimitadora do Ruo do fluido a to fargo do ja suporfloie bieral exterIor del buscador 

do vrtice. Dado qne ci exirorno fibre dal buscader do vAriic.e tormoa abruptanente [a 

capa delitoitadora do tiujo del ltrido fiendo a conlinoar nids alla del extronlo llbre e 

interfiere con La corriente do rebajse cartsardo asl [a integracieti do aigOn material gruoto a 

la corriento do rebalso. 

La flgura 4 dursam on Nocadixr do vortice do acuerdo a one versidn dcl pre&cnto 

invc,1t0 EL buscathar do vOrtico 40 inc.[uye an cuerpo principal 42 quo bone Un pasaje 44 

quo do altj so eitiande por Lao eatromo del pao quo as Lana eutrada 16 y & ofro exlromo 

qLte os inn salida a a’ cUeio principal 42 inctuye Lana pared ar&& 50 y UPS Cara 

emtinal 51 qao Os curva. La configuraciÆii cunada niejora el rortdiniiotflo dol hidaociridn 

nfThyondo on 0.] compormmiento do h lechada on Ia capa debttiaadora adyaccnte a la 

stiporfccia etema dM buscador do vortice lan [a Figuta 4 la care rorminai csb% conOgurado 

0 
pam extejiderse mat alla del horde HIre do Ia staporficie do La p&t.d lateral, curvndost 

hacia adentro la cam Thai hacia la superricie Lncema do [a pared d1loral Edo arregk, Han 

quo et flujo do fluido do Is capa delimicadora so soparo on IS region do In nra do borde libre 

do la superricie do ad pared lateral flcWtapdo as! In sepatacioti ofectiva do la corilente do 

rebalse y do IS corriente do La capa do[miladors. 

RelirMndonos a [as Egtiras 5(a) y 5(b), segrn Lain versIon del prosente inverto Cl 



buscador de Oance 40 thc[iaye on caleipo prncpal 42 qtie none lan pasaje 44 QIJC de an se 

axiende pot Un extremo del paaae c’ue as in enlra4a 46 y ci otro extrenlo quo ts lana SaIrla 

48 E cueypo pnnipal 42 nc[ue mis parad !ateJ 50 quo flea Una prmen seccin 52, 

area settoda scccUn 34 y Una pestaa 56. La pthoera scecloli 52 ,a adyacente a In sailda 

at y to segonda seccidn 54 se cxajea}Oe dcsde Is  primera scccidn 52 hacEa in oncrada 46. La 

segunda secelOn 54 tiene tuna diroselsoat troriaversal mas pequeoa one La prlmera SOccIn 52 

cars iom2ar ian hot,*ro 53 an in union de [a pruriassa r sew,da sec6000s. La pestafta 5 

induye secck,nes tera}ey 5 y 5& are Sc exienden derde La sett,tda aecrAt 34 Y a 

entrada 4 noloramente y eniinar en ona panc 60 disianle deL centro. Las scccones de [2 

pared lateral 57 v 59 son oursas o arqueadas en con6urac1n con ta seccion de to pactd 

taera[ 5a ionnando uns cars final der cuerpo prLncipal. E[ buscador de vortice care Sc 

muesin on in Figiura 5(b) Cs esencslmente igual al quo cc muesfta on a Fguara 5(a) ncepto 

0 quo ia longitud le is segunda reccŁbr, 54 es mM corta. stos broarninas do 

recanfigurados nieoran or rendimiento del hidmckom diane [a ir,tem,pcidn dc[ 

fun o,,mnien&, do aa [ethadz on Is caps deimitador sdyncerttc al busoador de ’,&tice. Be 

Ia versidn de Las Fius Say on, [a r0afagoacom de la pestafta ntensifica In separation dcl 

flua)o do fluitlo de Is caps defimisadora yR corrionse do rehaise. 

Travana on be deyc,jbieno roe af tssas mis totutigursd.1n do biscaaor ic vortice dci 

Up, one Sc desorme aorerlonaente an reacdn a 125 PLuras S y 4 y pattk amtOXC on 

conabir,aci&i can in oabeza[ cia ot,crada coma at describe on las Fiuras 5 o 6, pars ws 

cect tarri do hidrockian es pesthLe autmeittzr of lamado del Puerto do envad,. dcl 

buscador do cOitice y de [a salids do flujo inferior o espics y bagrar ohioan lamafios tie 

� code equ{salenes. Or esca nienera [a rapacidad do manejo dcl rendritieitta do en 

hidrocicdn do nfl cierto taniafso ps edo car a,iopladd. 

enalquier rereroncia en ears ospeciftcscion a Una publicacib" antriiOr (0 a 

OUWI,aciOn derivada do cia), o a skuier iaastcria qite sea conocidu. ITO Cs y no sets 

cansidarada conio an recoiiocimiento In acepacion ni ysige.rencia do angora forms do quo 

[a publicacion anierior (0rainformaciOn dorivada do ella) , M macotis ccDOcida forms pane 



no 

and coneesn,iento geonal mni,n an el campo de [a perse’oraocia relacionada con esta 

especificacion 

En esta especiricacion yen an r&vindicacionea quo sigaea, yaho polar an ci ConteXrO 

so requjera age disunro, la pelabra ’conxprendee’ Y variacionea and oomprende" 

"cornprendicnde" so entenderÆn que gi ia inclusion do rn ejslo cnioro deteiminado 

an ,enaio o gwpo de objetos enreros e ititervalos pore no [a exclusin do nindn otro 

objet, adorn 01 interval, ft grupo dc objoros entemos neervalos. 

Finalnierite, so debe entender 90C puedea incoq,onrse divemsos cambies, 

rnodiflcacooes

 

VID agregados a los diveesos mentajes y disposicldn do panes sin apartarse 

del espritu e del al do l iti,,ento-

RknO ic c WE S 

Cabentl cia entrada papa ciclAn, ci cabezal do entrada inc[uye una cdniara dc 

alimentacion quo none ma pared lateral interior, and pared superior o final on up extrenlo 

do in pared lateral, Un extreme abierto a’ can, extremo on [a pared lateral, sictide Cl extretlie 

abierto tie con transversal circular oin ran * central, an pueno de entrada adyscente a In 

pared superior o final pan entregar a La cÆmaru an alimeataci&u una cerriente entrante do 

material a Sec separado, and salida do rebalsc an Ia pared superior o final quo Cs coaxial con 

of eje cenuttal. Sm buscador an vOrtice quo so extiende a a cdniara dc alimentaciOtt on [a 

direccitin dc( eye central a trait del coal ease una corr}ense do rebalse tie material soparado 

a [a salida do rebalse, ci buscador do vdrtice incluye on culorpe generaitneilte ttubrxker qrae 

tuene una pared courad con one supeatcie exterior lateral y on cerredor pro include on 

extreme dc entrada y on extreme tie salida exrendktidoso at correulor pay el Cuietpsx 01 

corroder tiene ratIo appeal lateral interior y mm carat final an or extreme on La entrada 

caracterizada en que la care final es pot it general do fonna anular y escd cnn’ade hacia 

6era desde no nipepicl, do ha pared metier hacia In superficie do La pared exterior hacia 



S 

2. Cae;a] be enirada segdn to reiviudicadon I donde Ia auperficLe cIa Ia pared Iaiera 

exterior del hutcador de vertice none on bor* ibre y a cam final poede genertlnentt set 

de forma u,i,vrn c.iiando in In Lnira era corte transversal axial in, Se extiende mas alfa dcl 

bade libre de to stiperficie exterior de In pasd lateral a Is auperfacie halerior de la pared 

lateml. 

3. Csbezol de enada segdn In rejvindicaeidn 2 donde el buseador tie vdrtice fnoh’ye 

nsa peatada en In seecidn de ia pared lateral cx(er&,r cit It region no Is ran final, la peMMla 

inch ye coroners laterales oil, SC extienden desde I, tuperficie tie In pared liberal 

tenninando era usia perle distante del cetitro. 

4. Caberal de entrada segtiti fa reivindicacidn 3 donde Is, ,ecciones lacerates de It 

peataila e,tdn c,arvadss y (ma de chat fomla to eara final. 

5. caeni de entrada seglin to reivindicacion 4 donde let seocionea laterales tie ia 

pestaa can toweri de forma cdncava euaadc Sc otiran an cone transversal axial. 

6. Cabezal tie entrada segUn Is reivindicacMn 5 donde to ,tiperfic.ic exterior de Ia pared 

laleral piarale incluir ens primers seccion apanada de Ia parte dal extreme fibre ens 

seunda seecion entre a primera sectiOn y (a parta dcl ex–rnno libre siendo Ia segunda 

,sccjOn de dimension transversal mat pequea que Ia priniera secciOn. 

17, 
Concern  cIa entrada segdn oualquiera tie lot reivindicaciortea ariteriores or, inc(uye 

inn one tie entrada Ce alitneotaaOi, an be pared lateral interior tie Is cansara tie 

s)itnenlacidn 90C Hone an extreme accentuate adyacetate at puertAs tie entrati’s y en ax’remo 

deseendente. sonerfor ia anna de encrsda be a nenhwiOp an fonuma be Una zoluta con no elf 

eapiral qLme ,e extiende alrededer de Is pared lateral interior que incluya eat primer sector 

donde if ee espiraf esta pot Ic general en àngulos redo, to relacion of eje central y on 
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aegundo sector dome ci e3e tsprai Sc ex,jcnde airedreor de La pared lateral an general en la 

dfreccion del zee cep–ral apanandose de la pared rma, y londe la dis(anca desde S dje 

repeal al eje central dLsroinuye can la progresidu de Ia m,lani dc,le ci ptitno de en,sada. 

S. Cabc2a} de enlreda segan Ia reivindcaci6n I donde S piaeno de entrada tieLm Ursa 

altura de alinieiiiacion HI an la direcejdn del eje ceii&sL y S bUscador de vt1ice St 

extiende a la cÆmara de al nenEaciOn or In diraccjen del ode central a una distancia LI 

desde Ia partd rope 0 final siejido Ia distancia L   menor qua la altura RI, 

9. Cabezal de eatrada eegdri a reivindLcacion S doada ci puerto de entrada on colic 

crnncrsaJ es por lo gonna) rectangular a Is disuncia LI es rs,enor due 0.95 de La aLftra 

HI. 

10- Cabezal de caIrada segon In reivindicaciOn 9 donde or primer sector prOgI4 

horizontalmente desde ci puerto de entrada airededor de In pared Lareral inleror on un 

ªngulo ci qua ’aria do 0 a  001, yel scgsissdo ,ecbr Jesojende desde ci piano horizontal 

Ce extiende en la dirccioo dri ore central a una distancia I) quo varia delete 025 x 91 a IC 

H I per cada W de progresten airededor do Ia pared [moral iliteriol-, 

IL - Un }Li*odclón qua  incWye on cabezM de entrada sagan cualquiera it Las 

reivindicaciones anteriorel, line sección de separacidn qut cieLie wia pared larera; ni 

qua Se adelgaza hacia adentro alepeldose dcl cabegal de enurade. y lila saLida de flub 

iritbrior on ci orro cflremo de La seccion de scparncidn alejada it la cabeza S retrace, 

siendo IA selida de rebalse ’- la salida (IC ilujo inferior general’ncnte &ineadai acadment,1 

RESUMEN 

Cabczal do erflrada p2aa cicjdji, incluvendo or cabezal S corrode Ursa cimara S 

alijuentacian quo liaise ’lila pared lateral interior, lion pared rope 0 final en sin exJreThjo do La 



pared lateral, in, extrenlo abierm en el otro extrtn,o at la aS ]atetal siendo ci extremo 

abierro do cote transversal ciroolar con an eje central, in puerto do entrada adyacente a Ia 

paled tape o final Pam Is etitrega tie ona corriente entr&ite tie aicroral a Is camora de 

alimentacion para icr separade, one scUds as rebsise on la pared tape a final que eSt 

coaiaI an relacion at eje central, kin buscadar do vortice qile SC extiende a a samara de 

aiimentaciOn en la dreceidn dci e$ cenwal a waves dcl ciial pesa pars a, salida de rehalae 

uT,a con-ionic de rcbalsc tie mstesl sepawato RI buscador do vot’tice Incloyc on cuerpe 

generalmente tubular quo tiene una pared lateral con ore superfrce lakMl exterior y on 

corredor quo incluyo un cxrrocrto at enlisda y on extramo do scuds extcrtdiØnidosc ci 

ciN1edor per ci cuerpoa ci carredor tione una superficie interior literi y una cara tiutal cli ci 

extremo do entraoa donde ca, cam final es genersintenro do loans aanlar y estÆ curvada 

lucia ftiers stride in &operf3cie do Ia pared interior hscia la superficie lateral exterior hatia 

ci otto extremo. 



1/4 

ao / 

’DII - Al/ 
1/Longitudes del buseador de vOrlce 

. c 

/// 
I nil 

I 4 2 Dc/32 

t 

501 

401-I 1 30c/Z 
4 Ocfl2 
5 Dc/Q75 

Vaniano ’Jo perffeuIa 

FIG) 



uP 
34 

83 

i... 

£2 
FIG a 
ARTE ANTERIOR 

SO 

/ 



PA Jitt B Lu;a’sa!L4_%LI ]lull S at&tt a C 

LçL’ 
Fyoto the: 
UrFERNAU0NAL SEARCHING AIJTHOR(TV - 

Ia: PCI 
Davies Collisoit Cave 

Got) Box 3876 
:IUT1’EN OPrMON OF THE 

SYDNEY NSW 2001 
..., INTERNATIONAL SEARCHING AUTHORITY 

_. 
(PCI Rule 43 Isis. I) 

1269047] 

tctl lii Lag International application No.  hall 4oYl 111) N, 

I ateritation a I Patent Class i Itcal ion (11C) or both ci atianal a] assi P cation and lIt 

tilt  CL 

BO4C 3106 (2006 011 

41SpILC as It 

WEIR MINERALS AUSTL\LLk l.TD at al 

his opiniun caic indicatio’ts relaitog to the following itetos: 

Box No. I Basis ofthe opinion 

Box No.11 priority 

ElBoxNo. III Non -eotab I in men I of opi 010 a with ragard to aoclty, inciitivc step and md lLntnl al ap tic&nil tl 

Box N a. IV Lack of uni of in Vthtio II 

Box No. V Rcssoncd ttatcmeat an No  Rule 435 is.I (a)(L) with Ill W Ilovetty, itivontive stop or industrial �P1 itabil i; 
attn tic Las nno explanatIons sppo is ill5 such Si atemcn 

Box No. V   Ceilsi it docn,entL it ted 

box No. VII Cenamn do facts in the MacmaLi onal app I icatLon 

EDbox No. V II Canain Ohl on the i otewational app I ication 

2. FURTHER ACTION 

ía demand  for iowm aticusal pee Inijsarv oxam i natio in is niade, Ut Loop ittion 111 1, conside red to he a writtcn opinion of.tho ntcnt atio nal 

fulfil  Exant i fling Authority ( IRF,A") excopi thai this does tot apply where thc appl i ealat chao tan an Authority stlaer titan this ona its 

be the hill aiad the elaose,t IPEA has noti Bed lie Into i Ratio aol Bureau tinder, Rule 66.1 bms(b) that ’rinatt If tolls 0f this tntertlatiotial 

Seatalti n g Aolletroty will not iso So aoslssi{terod. 

If Usis olsin ion is, as 1t roy iCed none, cotls i dored to he a ,its, o pnt ion too, IF hA, Itte app1 i eani is invited to tubns it to the IFEA a 

wrinc.n reply together, whore approll waft amendments. bafore Pie copirat ion of 3 months from Pie date of nail i’ng IIIorm 

PC1VLSA1O 20 ot kfo cc the expiratiolt Of 22  mon us frocn the priority efak, wh ichener cxpiios seeP 

For Arr options, see Pool Peril 8A1120. 

3. For Bj nher acts i Is. see notes ID Form ItT/I SAiZ2O. 

NO, of completion of thin opinion 

P FERNM(OO 

IS August 2006 Telephone No. (02) 6283 7948 

Form FCI7ISA/137 (Al nhset) (Aptil 2005) 



WRDTTEN O?N ON OF TH - - - Iitrrrntional application No. 
DNTERNAT!ONAL SEARCilING 4UmoRrTv 

PCT/AWOO6!OO 

S 

With regard to the landy,happi this opinion has .been mandated shed on the basis of; 

�flte intern ationa I application n the t angutage n whi cli it was filed 

LiA ran cia tic’ta of nw tonornat loris I sppl iradoti into, witi oh is the language of a 
translation trimmed ished for the purposes of i aterat ional scar oh harder Rates 12.7(a) and 23.1 (Is)). 

With regard to any n neleot ide and/or a nil no acid seq u nec disclosed  in the international app Ii cati Ott and ttecessary to the 
claimed inventi ot this Opinion Itas heels occasioned isised on the basic of: 

a. type Of material 

El a sequence list ... g 

Liawets) rejateti to he 5Cc) Ltence listing 

h. format ofmaterjal 

EJ on paper 

Liin electronic form 

time of Itting/ bit nishing 

contained in the international application as died  

Ejfiled together wi tit the intern an 0 naL app I ication In electronic form. 

fund shed subsequently to this Auth or jpJ for Lhe purposes of search. 

3. In add itho 0 in the ease that more don one action Or copy of a Sequence handle and/or cab Ic(s) elsi log rcrtrO has been 
tiled or furnished, the required statements that the information in the silhequenL or additional cot)ies is identical to that 
in the app ieatiott at hills or <toes not go beyond the application 45 filed, as appro pri ate. were furnished. 

4. Additional cc Ln siesta: 

Fomu l’CT/1S&/237 (Box No. p (Apti! 1OO 



WRT11EN OPINION 01 THE ii;terliational application No. - 
LNTflNATtONM.. SIARCUtNO AUTIIORtTV 

PCl/AU2006/OOI On 

Box No V Reasoned sta euie ni en de r Rule I 3bis. i )(1) with regard so novC Uy. incentive step or iirdacfidal 
applicability; citations  ed Ct pl nations sup porting soon statement 

I. statement 

Novelty (N) Ctaints S-IC ViES 

Claims 1-7,0 NO 

taventive step (IS) Claims Its 

Claims I-li NO 

Industrial applicabiliLy (IA) Claims I -I In VES 

�(Iaims NO 

2. Cinsrioin nod cxplx–ions: 

Al. CItATIONS 

Oil; EP lOfl3f disclose a hydrocyc lone separtor comprising en inlet head a.csembly including a feed chamber 
with a top end and a bottom end, an inlet port to deliver a feed located adjacent to the lop and, an overflow outlet 
at the top end which is coaxial with the central axis of the hydrocyclone and a mbutar soared finder extending 
into the feed chamber having an annular shape with the end face curved from inner wall surfce outwardly 
towards the outer side wall surface and the top end. 

02; US 6024814 disclose a hydrocyclone separator comprising an inlet head assembly including a ked eI,ainbet 
with a top end and a bottom end, an inlet port to dcliver a feed located adjacent to the top end, an overflow outlet 
at the rep end which is coaxial w,h the central as is of the livdrocyclone and a tubular vortex finder extending 
into the feed chamber having an annular shape, has a free edge with the end face generally convex in shape 
when viewed in axial cross section. 

O3LS 3960734 disclose a cyclone separator comprising an inlet head assembly including a feed chamber with a 
top and and a bottom end, an inlet port to deliver a feed located adjacent to the top end, an overflow outlet at the 
rap end ssdied is coaxial with the centra} out Sit she cyclone and a lubular vonex finder extending into the feed 
chamber having an annular shape and a flange in the end face region wherein the said flange including side 
sections extend from the side wall surface and terminate at  distal portion. 

04; WO 2005/021162 disclnses an itlIct head for a cyclone separator comprising a feed chamber with a top end 
arid a bottom end, an inlet port to deliver a feed located adjacent to the top end, an overflow outlet at the top and 
which is coaxial with the central axis of the cyclone and a tubular vortex finder extending into the feed olianber 
wherein the height di,i;ension of the vortex finrier is less than the height dimension of the inlet port 

01 A.2 NOVEILff1) Claims 1-7.1 I 
The invention deflned in claim, 1-7,1 I is not novel in light of rue disclosures in documents DI -Ts. Therefore the 
subject matter of these claims is not new and does not meet the requirements of Article 33(2) oftho PCT with 
regard to novelty. 

A.3 INVENTIVE flubt 

Claims 1-1,11 
Reasons as above. 

lorm i.CT.:la./237 (Box No. V) (ApnI 2005) 
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In case the space in any of tire preceding hoses is not solficieni. 

Cotilinuarkin of use no  V CETATONS 

Claims 8-10 
The invention defined in claims Wit does not invo’ve an inventive step wheo disclosures in D4 ate comuned 

wfth disclosures of any una of DI -D3. These documents do not individually disclose all the features of the invention 

but when combined, as would he obvious to a parson skiIed in the art to do, they  thsc)ose al the team es c]aijne(, 

Therefore the subject matter of these stations is obvious and does not meet the requirements of Article 33(3) of the PCT 

Willi regard inventive step. 

’terms 1 1 
no invention defined in claims 1-11 does not involve an invent,ve step when disclosures in P4 are combined 

vith disclosures of 03. It is considcred that it wou Ed be obvious for a i’ersoi skilled in the vt to read these 

locuments together in this way. 
iterefore the subject matter of these cEams does not meet the reUreme2)ts of Article 13(3) of the PC  with regard to 

flventive step. 

A.4 industrial  
Die invention defined in the cLairnt is considered to meet the reqeiremants of Industrial Applicability under Article 

33(4) of the Pci because it can tie made by, or used in, industry. 

VCT/ISt237 (Supplemental BO)(ApriL 10051 
V 

/ 
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a. W ida segard to lbs All a gc. due irnernati ottal search as carried oute on [tic bus i of: 

The i titeratat ion at app’ ication in the Langu age In a,laich it usas 0 led. 
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Vatitv or inventian is lacking (See Iio\lo. ITO. 

With aegard to ON iitle 

he text is approned as submitted by the ai. 

the test It ci been estabL a ahsd by this Au tho hIs to read as foIl 

5, With AT to the bst,a rt, 

the text is approved as Inhibited by the ap pSi catu. 
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A. CLASSIFICATION OF SUJ0cT MArTER 

mt. Cl  

B04C3/06 (2006.01) 

FIELDS SEARCHED 

OR PORT HEAD 

C:. DOCUMENTS CONSIDE.gtD TO BE RELEVANT 

Categor,’  (transit  of document, NOR  ’adi cat ion, where a 
p 

propri ate, of the relevant passages . Relevant to 
,term No 

EP 031383 Al (MUU1’OTEC PROCESS EUJPMENT PrY. LTD.) 30 August 2000 
X See fig 1 only 1,7,11 
V Se figs A.B,I,3 9 1 

US 6024874 A (LOTT, GEPALI) W.) 15 February 2000 
X See column 2 line 66, cOlumn 3 line 27. figs 1,2 ,2,7, II 
V See abstract, figs 1,2 8-10 

us 3960734 A (ZAGORKI ANTONI) june 1976 
X Sec column 2 line 30 and figs 2-7 1-7,11 

-V See abstract, figs 1-3,5 820 

1110 20051022162 Al (WEJR W4RMAN LTD.) 10 March  2005 
V Whole document, claims 1-11 

Further documents are listed in (he continuation of Box C See patent farn Ply annex 
. 

Special c,tfl5(,rset sidLed docttmrnte 
A  dstonptdelining the gene.nst sleEt sl Put an oPII is ’’1’’ ore docstaortl pebLiahed ofler Else intno,sliot,al filing dateer pdorihg eased both 
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