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This invention relates generally to oyclone separators for scparating or classifving
wmaterials and components therefor. [n one particalar preferred appheation, the present
invergion 15 coneemed with hydrocyelones for separating or classiying shumies 1 the

muneral processing wdustry

Hydrocyelones generally compnise a vessol having » central Jongitudinal axis and
which includes an inilec bead, having 2 feed chamber therein with an rmer s1de wall and an
end wall, an milet port for delivery of a shuty comtaining matenial to be separated to the
feed chamber, an overflow outlet in the end wall and 3 vortex finder which extends in the
direction of the longitudinal axis into the feed chamber and is connected to the overflow
outlet. The hydrocyclone further ncludes a separating sectien downstream of the inlet
bead which has s separating chamber with a conically shaped iomer wall, and a tubular

under flow cutlet at the end of the separaiing scchion,

An important hydrocyclone operating mcasurement used i the ndustty for
comparing the relayve perfomnance of hydrocyclones is the “d50 cul size”. Ths term
refers to the parlicle size where 50% of thal particle size separates to the underflow stream
due 1o the action of the ydracyclone, For example 2 “d30 cut size = 0,024" mdicales that
sty of the 0,024 mm sized particles separates to the underflow stteam, [n a similar

marmer 1 can be said the hydreewvelone centrifugal efficiency of the 0.024 mm particles 15
%%,

With very small particles, say G001 mm sized particles it would be expected thal
all would be directed to the overflow oufizt and as such the hydrocyeclone has 100%
efficiency to the overflow, for such particles. Tn practice, however, this 1s not the case.
The wery small particles tend to be directed o the overtlow outlet and underflow cutlst in
approximately the same proportion as the water splic. Tlus is because the hydrocyclone

itself does not act on sonie of these very small particles. Large particles, say 2.0 mun sized

-
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particles, can be said to have 100% efficicncy to the underflow, because every particle of

this size separates to the underflow stream.

Figure 1 15 2 graph taken from the reference "The Hvdrocyelone by I Bradley
which itustrates the effect of vortex finder length on centrifugal efficiency and "d50 cut
s1ze”, The centnfugal efficiency s & measure of the parbcles which are recovered to the

nnder flow putle.

Ploming the centrifugal efficiency of wack particle size present in the shurvy resubls
in & typical “57-shaped efficiency curve for the hydrocvelone under consideration and the
30% point plotted on the curve corresponds to the “d30 cat mze™ A commwn goal in
hydrocvelone development 13 1o reduce the “d50 cut size”, by shalting the “S™.curve (o the
lelt, while obtaining the same or an improved “S” shaped efficiency curve which defines

{he hydvocylone’s relative performance,

It can be seen {roms the graph that the effect of shortening the vortex finder length
expressed as 4 ratio of the hydrocyclone feed chamber diameter De in each case, produces
a corresponding set of “8” shaped performance curves numbered 1 — 5. Preferred fealures
ol the *5"-curve for a hydrocyclone sought by desipners are to have a steep slope as in
ctrve No2 but retain top end petformance as in curve 4 which minimises the amount of

comse particles moving past the vortex finder and into the overflow siream.

It can be seen that “S”-curve No2, represenuing a very shorl vorlex finder lenpth, is
steeper at the do0 cut size and therciore cenirifiupal efficiency 18 very gaod at this point of
the corve. However curve No2 has the undesirable behavior of flattening out af the top end
at wwer centrifugal efficiency compared to curves 3 and 4 which flatten our al higher
centtifugal efficiency. The poor top end performance of curve 2 gives unwanted coarse
particles i the overtlow strearn and 15 the primary reason short vortex finders are not used
in industry. These tests were developed with hydrocyelones with standard inlet heads. &
further development of an walet head is described i Internalional Patent Specification WO,

2005021162 (PCT/AUL004/001 152} in the name of Weir Warman T1d  The conmmercral
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form of the inlet which is subject of the aforementionad patent specification is sold under

the trade mark CAVEX whish 13 a trade marl of Welr Wanman 114,

According to one aspect of the present invention there is provided an miet head for
a cyelong, the tulet head mcluding a feed chamber therein having an nner side wall, a top
or end wall at one end of the side wall, an open end at the other end of lhe side wall, the
open end being of circular cross-section with a central axis, an inlel porl adjacont the top o
end wall for delivering an inlet streamn of matenal © be separated o the fesd chamber, an
overflow gutiet in the wp or end wall which is coaxial with the central axis, a vortex fnder
extending mto the feed chamber o the direction of the central axiz throngh which an
overilow stream of separated matenal passes to the overflow outlet, the vortex finder

having a free end portion which is configured o for a vortex finder of selecled lengih the

hydrocyelone efficiency 1 increased.

Preferably the vortex finder mncludes a generally tobular body having a side wall
with an ouler side wiall surface and a passageway extending through the body, the

passageway having an inner side wall surface and an end face at the free end portion,

According 1o another agpect of the present invention there is provided an inlet head
for a cyclone, the mlet head mcluding a feed chamber therein having an ioner side wall, a
top or cnd wall at one end 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 nfet port adjacent the
top or end wall for delivering an inlet stream of material to be separaled to the feed
chamber, an overflow outlet in the top or end wall which 15 coaxial with the central ax1s, &
vorlex finder extending into the feed chamber i the direction of the central axis thaough
which an overfllow stream of zeparated malerial passes to the overflow outlel, the vortex
finder including a generally tubular body having a side wall with an outer side wall surface
and @ passageway which mchudes an inlet end and an outlet end the passageway extending
through the body, the passageway having an ipner side wall surface and an end face at the

nlet end characterised in that the end face is generally annutar shaped and is carved frorp
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the bner wall surface ootwardly towards the outer side wall surface and towards the other

end,

In e form the outer side wall surface of the vorex finder has a free edge and the
end face may be generally convex an shape when viewed in axial cross section extending

beyond the frec edge of the outer side wall surface w the Inner sids wall surface.

In another form ihe vortex finder may include a fange on the outer side wal]
seclion in the regwon of the end face, the [lange including side sections exiending from the
stde wall surface tepminating at a distal portion, The side sections of the flange may be
curved with one forming the end face. Preferably the flange side scctions are generally
copeave in shape when viewed o axial cross section, The outer side wall surface may
mehude a first section remote from the free end portion and a second section betwesu the
first sectiom and the free end portion the second section being of smaller cross sectional

dunension than the first section.

The vortex finder ¥s particularly sulted Yor use with an inlet head which inclades a
feed Inlet zone in the wwmer side wall of the {eed charober having an upstream end adjacent
the nlet port and a downstream end, the feed inlet zone being In the form of 4 volue
having & volute axis extending around the inner side wall and including a first sector in
which the volute axis is generally at nght augles to the central axis and 2 second sector in
which the volute axis extends around the side wall generally (o the direction of the central
axis away from the end wall whevein the distancs from the volute axis to the central axis
decreascs with the progression of the volute from the inlet port, Breferably the inlet port
has a feed height dimension HD o the direction of the central axis and the vorlex finder
zitends into the feed chamber 1n the direction of the central axis at g dislance L1 from the

top ur end wall, the distance L1 being less than the heyght dimension Hi,

The inlet port is preferably generally rectangular in cross-section. The distance T1

s preterably less than 6.95 of the height dimension Hi.

(1
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5.

The first sector tmay progress horizontally from the inlet port around the inner side
wall for an angle ¢} which ranges from (° to 100°. The second seckor preferably descends
tromm the horizontal plane and it extends in the direction of the central axig aver a distance

D ranging from 0,25 x HI to § % HT {or every $0° of progress aroand the inner side wall.

Tn a preferred form the inlet head is of the type referred to under the trade mark
CAVEX as teferred to earller. According to another aspect of the present invention there
15 pronided a hydrocyelone which includes an inlet head as described above, a separating
section having an inner side wall which tapers inwardly away from the inlet head, and an
underfiow outdet at the other end of the separating section remote from the nlet head.

Preferably the overilow outlet and underiTow outlet are generally axiaily aligned.

Freferred embodiments of the ipvention will hersinafter be deseribed wath

reference to e accompanying drawings and in those drawings.

Figure 1 is a graph lustrating the effect of vortex finder length on the centrifugal

efliicizncy and cuf size, using standard indet heads;
Figare 2 is u schematic illustration of a typical hvdrocyclone,
Pigure 7 15 an axial cross cectional side elevation of a sonventional vortex finder:

Frgure 4 i3 an axial cross ssctional side elevation of a vorex finder according to

on¢ embodiment of the present mvention;

Figures 5(a} and 5(b} are axial cross section side clevations of vortex finders

according to anolher embodiment of the present invention;

Figure & s 2 schemanc axidl cross sectional view of an inlet head f{or a

hytrocyelone wiitch is particularly saited for use in the present invenliom; and

s

o
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Figure 7 1s a plan view of the inlet head shown in Figure 5.

Referring 1o Figure 2, there 15 1llustrated a cvclome 10, which i use, is normally
anentated with its central axis 12 being disposed upright. The cyclons 14 inchudes an inlet
nead 20, having a fzed chamber 21 therein with an inner side wall 22 and a top wall 23.
An inler port 24 provides for delivery of matenal 1o be separaled 1o the feed chamber 21
An overflow outlet 25 15 provided in the top wall 23 and a vortex finder 26 exlends into the
feed chamber 21. Downstream of the inlet head 20 15 a separating section 30 which has a
sepatating chamber 32 wath a comically shaped inner wall 33, An under flow cutlet or

spigot 35 1s provided at the end of the scparating section 30,

A preferred form of inlet head 15 shown in Figures 6 and 7. The inlet head inclndes
an inlet port 24 which is generally rectangular in cross scetion and has a height dimension
Hi in the dircetion of the central axis. The feed inlet to the feed chamber 27 is generally
tangential to the inner side wall 22, The vortex finder 26 extends into the feed chamber a

distance L1 from the inner surface of the wop wall,

The mmlet head 20 includes a feed inlet zone 70 which extends [rom the inlet port
24, The inlet zone 70 is in the form of & volute having a velute was 71 and includes a first
sector S1 which 15 generally horizontally disposed and extends along the side wall for an
angle ol and a second sector S2 downstream of the first sactor S1, the second sector
exlending around the side wall for an angle o2 and downwardly in the direction of the

central axis for a distance I for every 90° of progression arcund the side wall,

As shown the distance from the volute axis 71 to the central axis 12 progressively
decreases from the inlet port 24, Furthermore, the length .1 of the vortex finder 13 less
than dimension H1. It has been found that the fraction F of L1 to HY can range from 0 to
.95 Desirably [ 15 from 0.25 HI to H1 for every 90° progression of the volule.
Furthermore the vanation of the goneratrix radius of the volute 81 ples 32 with the angle o
must conhmueusly decrease; that s it docs oot conlain any singular points and preferably 1s

a straight linc or curve. The angle o2 preferably ranges from 200° to 380°.
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The vortex finder of the present vention 15 particularly suitable for use with an

inlet head ot the type described above and including the type referred to earber as Lhe
CAVEX inlet head,

Figure 3 llustrates a conventional vortex finder. The vortex finder 80 meludes a
main body 82 which 15 gencrally cylindrical and has an inlet 86 af one end and an owtfel 8
at the other. The end face of the inlet has an arcuate surlace 87 which tapers inwardly,
Fluid entering the inlet head comtains & Imixture of coarse particulates and finer
particulates. Part of this mixture forms a boundary layer fluid flow along the ouicr side
surface of the vortex finder. Because the free end of the vortex finder terminates abruptly
the boundary layer fluid flow tends to continue beyond the free end and interfore with the

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

slreattl.

Figure 4 1llustrates a vorlex finder according to one embodiment of the present
mvention, The voricx findey 40 includes a main body 42 having a passage 44 extending
there through one end of the passage being an inlet 46 and the Crlther end an outlet 48, The
main body 42 includes a sidewall 50 and an cnd face 51 which is curved. The curved
configuration improves bydrocvelone perfoamance by influencing the behaviour of the
slurry m the boundary layer adjacent the vortex finder external surface. 1n Figpure 4 the end
face 15 configured so as to extend bevond the free edge ol the side wall surface the end face
curving inwardly towards the mner side wall surface. This arangement causes separation
of the boundary layer flwd flow in the rogion of the free edge face of the side wall surface

thereby providimg effective separation ol the overflow strearn and the boundary layer

Srroam,

Refaming to Figures §(a) and 3(b), the vortex finder 40 according o a further
embodiment of the present invention ncludes a main body 42 having a passage 44
extending there tlroogh one end ol the passage being an inlet 46 and the other end an

outlet 48, The main body 42 includes a sidewall 50 which mecludes a first section 52, 2

A
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second section 54 and a flange 56. The first seclion 52 18 adjacent the outlet 48 and the
second section 54 extends from the first section 52 wwards the inlet 46, The second
section 54 15 of smaller cross sectional dimension than the first section 52 o as to form a
shonlder 53 at the junciion of the [irst and second scctions. The flange 56 inchudes sidewall
sections 57 and 38 extending from the sccond scction 54 and the nlet 46 respeclably and
terminating al a distal portion 0. The side wall seebons 57 and 38 are curved or arcuate
conflguralion with side wall seetion 58 fomming an end face of the main body.  The vortex
finder iflustrated 1 Figure 5¢b} is substantially the same a5 that shown 1n Figure 5(a)
except (he length of the sccond section 54 15 shorter, These re-configured vortex finders
mprove hyvdrocyclonie performance by Interrupling the behaviour of the shary o the
boundary layer adjacent the vortex (inder. Tn the embodiment of Figures 53 and 5b, the

configuration of the flange enbances the separation boundary laver fluid flow aud the

overflow stream.

[t has alse been found that by using a vortex finder configuration ol the ivpe

described above with reference to Figures 3 and 4 and particwlarly in combination with an

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

hydrocyelone it 1z possible 1o increase the size of the inlet port, the vortex finder and the
under flow oullet or spigot and be able to obtain equivalent cut sizes. Thus the overall

throughput bandiing capacity of a hydrocyclone of glven size can be increased,

The reference in this specification t0 any prior publication {or information derived

from it), or to any matter which iz known, is not, and should nol be tlaken as an

acknowledgment or admission or any form of suggestion that that prior publication {or
information derived from it} or koown gnatter forms part of the common geperal

knowledge in the field of endeavour to which this specificalion velatus,

Throughout this specification and the claims which follow, uplezs the Contsxt
requires otherwise, the word "comprise", and varlanons such as “comprises” or

"compnising”, will be understood (o imply the nelusion of a stated 1nteger or step or group

//(15
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i. An intet head for a cyclape, the inlet head Inchuding a foed chamber therein having
an mney side wall, a top or end wall at ane end of the side wall, an open end at the other
end of the side wall, the open end being of circalar cross-section with a central ais, an
inlet port adjacent the top or end wall for delivering an inlet stream of malertal 1o be
separated to the feed chamber, an overilow outfet in the top or end wall wiilch is coaxial
with the ceniral axis, a vortex finder extending inte the feed chamber in the direction of the
central axis through which an overflow stream of separated material pagses to the overflow
owtlet, the vortex finder including a generally tabular body having a side wall with an outer
side wall surface and a passageway which mmclodes an inlet end and an outlet end the
pasgageway extending through the body, the passageway having an inner side wall surface
and an end face ar the inlet end characterised in that the end face 13 generally anpular
shaped and 1s curved from the limer wall surface outwardly towards the outer side wall

surfaces and towards the other end.

Z An urlet head according lo clamm | wherean the outer side wall surface of the vorlex
finder has a free cdge and the cmd face may be generally convex in shape when wiewed in
axial cross section extending beyond e {ree edge of the outer side wall surface to the

1mmer side wall surface,

3, Ap inlet head according to clavm 2 whersan the vortex finder mneludes @ fatlge on
the ouler side wall secuon i the region of the end face, the flange including side secuons

gxlending from the side wall surface terminating at a distal portion

4. An mlet head according to claim 3 whereln the side sections of the Nange are

curved with one forming the end face,

5. An mlel head according to claim 4 wherein the {langs side sections are gensrally

concave in shape when viewed in axial cross secnon,

o
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. An inlet head according to clam 3 wherein ihe outer sicde wall surface may inchute
a first seclion remote from the frec end portion and a second section beteresn the frst
section and ihe frec end portion the second section being of smaller cross sectional

dimension than the first section.

7. An mlet head according to any preceding claim ineluding a feed indst zone in the
mer side watl of the fsed chamber havinp an upstream end adjacent the inlet port and
downstream cnd, the (eed inlet zone being in the form of 4 velute baving a volule axis
extending around the inmer saide wall and including a first sectar iy which the volute a3 15
generally at nght angles to the central axis and a second seclor m which the volute axis
extends around the side wall generally m the direction of the central axiz away from (he
tnd wall wherein the distance from the volute axis to lhe central axis decreases with the

progression of the volute from the inlst port.

8. An inlet head according to claim 7 wherein the inlet port has a fecd height
dimension Hi i the direction of the central axis and the vortex finder extends into the feed
chamber in the dirgclion of the central axis at a distance L1 from the top or end wall, the

distance L) being less than the height dimension HI

9. Anonlet head according to claim 8 wherein the infet port 1s gencrally rectangular in

cross-section and the distance L1 is Jess than (195 of the height dimmension 11,

14 Art inlet head according to claim 9 wherein the Hrst sector progresses horizontally
from the inlet port arourd the imer side wall for an angle o) which ranges from 07 1o 1007,
and the second seclor descends from the horizonial plane and extends i the direction of
the central axis over a distance D ranging from G235 « HI o 1 x H1 for every 90° of

progress around the 1nner side wall.
11 A hvdrocyclone which includes an inlet head according o any preceding claim, a

SCPAranng sectiom having an inner side wall which tapeis mwardly away from the nlet

head, and an underflow putlet at the other end of the separating section remole from the

#
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Ada1inlet bead for a cyelone, the inlet head including a feed charnber therein having an
mmer side wall, a fop or end wal) at one end 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 adjacent the wop or end wall for delivering an inlet swream of material 1o be separated
tir the feed chamber, an overflow oudet in the top or end wall which 15 cosaal with the
central axis, a vortex Linder extending inio the feed chamber 1 the direclion of the ceptral
axig through wiich an overflow stream of separated matenial passes to the overflow outlet.
The vorlex {inder includes a generally tibndlar body having a side wall with an outer gide
wall surface and a passageway which includes arn inlet end and an outlet end the
passageway extending through the body, the passageway having an mner side wall surface
and an end face at the inlet end wherein the end face 15 generally annular shaped and is

curved from the mner wall surface owtwardly towards the outer side wall surface and

towards the other end.
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PERFECCIONAMIENTOS DE ¥ RELACIONADOS CON
HIDROCICL ONES

El presente invento se refiere en peneral a separadores de ciclon para separar o
clasificar materiales y sus componentzs. En uma aplicacion particyler preferida, este
fuwventa tigne que ver con hidrocichones para Ja separacion o clasificacidn de lechada en la

industria de procesamiento de mineral,

Los hidrociclones peneralmente incluyen un recipiente que tiene un eje longitudinal
central ¥ que incluye una cabeza de entrada, que tiene una cdmara de alimentacidn con voa
pared lateral nterna ¥ una pared final, un puerts de enivads para gue Ja camars de
alimentacidn reciba 12 lachada que contigne material gue debe ser separado, una salida de
rebalze en la pared final ¥ un buscador de virtice que se exticnde a la cdmara de
alimentaciin en direccidn del cie longitudinal ¥ que estd conectade a la salida dsl rebalse,
El hidrociclén incluye ademds una seccidn de separacidn que desciende de la cabeza de
entrada que tiene una camara de separacion con wna pared interior en forma ednfca, ¥ una

salida de tlujo inferior af final de fa seccion de separacidn.

Una importante medicion para hidrociclones que estd en operacién ¥ qué se usa en
la industria para comparar ¢l funcionamiento relativo de los hidrociclones es la de “tamafio
de corte d507. Este wrmino se reflere al tamafio de la particula donde el 50% del tamafio
de esa partivula se separa hacia la corrlente de flujo inferipr debido a [a aceidn Jel
hidrocicién. Por ejemplo un “tamatfo de corte d50” indica que el 50% de Jas particnlas de
D424 mm, de tamafio se separa hacia la corrlente de flujy inferior. De manera similay, se
puede decit que la eficiencia centrifuga del hidroticlén es de 50% para las particulas de

0024 mm,

Podria esperarse que ieniendo particulas muy pequedas, digamos te (.01 mwm. de

tamatfo, serdn todas ditigidas a la salids de cehalie ¥ como ra) para dichas particulas el

2%



hidrociclon tiene VW% de rebdimiento hacie ef rebalse. En Ja prictica, sin embarga, este
noes e) caso. Las particulas muy pequedas tienden a ser dingidas a la salida de rebalse y &
la salida de flufo inferfor en mas o menos Ja misma proporcién en que se divide ef agus,
Esto pasa porque ! kidrociclin por s mismo ne actaa en algunas de estas particulas tan
pequenias. En las particulas grandes, digamos de 2.0 wim de tarmafio, podria decirse gure

tiene Y00% de rendimientn hacia la corrients de fTujo infetior,

La Figura 1 es un gréfico sacado del documento “E) Hidrociclén” de D. Brasdley,
que ilustra el efecto de fa longitud det buscador de virtice en €] rendimiento ceniritugo y el
“tamafio de corte d30". El rendimients centrifupgo es una medida de lag particafas que se

reciperat a b salids ded fluio inferior,

El trazade de} rendimiento centrifugo de cada particula presénte ep ls lechada
resuita en und cwrva de rendimiento $picamente en fartea de Y57 en gl hideocicldn gue se
comenta y el 50% de grado wazado en ta curva corresponde al “tamafio de corte d50°, En
el desarrollo de los hidrociclmmes Ja meta comin es reducir el “tamafio de corte d30%
desplarando g curva “§* hacia Ja izgwerda, mientras se obtiens una curva de renditpiento

en formta Jde 5™ igual o mejorada que define el desempefo refativo def hidrociclde,

Dl grafico se puede apreciar que el efecto d¢ acortar k2 longitad del buscador de
vértice expresada come una refacidn del digmetre Do de la camara de alimentacian del
nidrociclin en cada caso, produce un consiguiente conjunto de curvas de desempelio en
Forma de “S* umeradas ! - 5. Las caracteristicas peeferidas que buscan (os disediadoras
para fa curva “S™ de un hidvociclén deben tener Una pendients empinada comn en 13 curva
N 2 perc retener £) funcionamiento del extremo superior como en la curva 4 gue minimiza
12 cantidad de particulas gruesas que se taueven mds atld del buscador de vértce ¥ hacia la

corriente de rebalse.

Puede apreciarse que fa curva “57 N® 2, que representa una longitud de buscador de

virtice Mty corta, 6F mas brosca en o tamafio de corte d50 y por 1o tanto & rendfmsend)



centrifiagn e ests punte de 12 srva &5 muy huena,  Sin embargo, 1o curva N° 2 tiepe
conipartamiente no deseadn &l aplanarse en el extremo superior en rendimicndos
cetitrifagos menores en comparacidn con las carvas 3 v 4 que se aplanan en repdimiontos
centrifupos mayores, Bl pobre rendimients del extresne superior de la curva 2 proporciona
pafriculas gruesss no deseadas on ba comients de rebatie ¥ &5 la primera razén por la cusl
los buscadores de vortice cottos no $e Usan en la industria. Fstas pruebas sc realizaron con
hidrociclones con cabezaies dv entrada sstindar. Otro adelanto de un cabezal de entrada e
describe  en  fa  FEspecificacion  Jntermacions] de  Patente WO.  20U3M2[162
(PCT/AU2004/001 1532} 2 nombre de Weir Warman Ltd. La forma comercial de {a enerada
obijeta de fa patente mencionads anteriommente se vende bajo (a marca CAVEN que e5 una

rhatcs Sorpelels) de Weair Warman Lid.

Segin uno de Yoz aspectos del presents invento, s¢ proporciona wn cabezal de
ehtrada para cichin, ef cabezal de entrada incluve une cdmars de alimentacidn gue tiete una
pared lateral interfor, una pared superior ¢ fnsh cn up extremo de la pared lateral, un
extremo abieno en ¢ otra extreme de la pared laleral, el exiremp @blerto es de cone
transversaf cifealar con wn gje central, w puerto de entrada adyacente a {a pared stperior ¢
fina! parz entregar & )a camata aliventadora una corriente enwante de materfal & ser
separade, una salida de rebalse en la pared superior o final que es coaxial cor &} gle central,
un buscador de vortice que se extiende hacia fa cdmara alimentadors en direecidn al e
central a través del cual pasa hacia ia salida de rebalse una corriente de rebalst de material
separado, ! buscador de vartice inctuws une porclse con un exremo libre que estd
configurada de tal forma para que con un buscador de virtice de Tongitud seleccionada el

rendimiento dej hidrciclon aumenta

T preferencia, el buscador de virtice incluye un cuetpo peneralmente fubuoler que
tleps una pared lateral con una superficie exterior de pared fstera! v uwn comredor que 58
etiende a través del cuerpo, el corredot tiene una superficie hnterior de pared lateral ¥ una

cara termingl en la potcidn con el extrenio fbre,



De arugrds & oiro de los aspectos del presente Invento, se proporciond un cabezal de
ettrada pare ciclén, ¢l cabezal de eiwada incluye una camara alitnéntadora que tiefie onig
pared lateral wterior, ana paréd superior o final en un extremo de iz pared leteral, un
exirema abietto en el otro exmemo de la pared lateral, € extremo abierio es de corte
wransversal citcular con Ui €fC central, ko puerfo da entrada adyvacents a 1a pared superior o
finat pare lz eptrega a )a cAmara de alimentacidn de una corriente entrante de muaeria! & ser
separado, un sahida de rebalse en la pared superior o final que es coaxial con & gje central,
un bugcador de vortics que se extiende hacia 1a cémara de alimentacion en direccion del eje
central a traves Jel cual pasa hacia Ja salida de rebalse una cormente de rebalse dé material
separade, el busrador de wortice incluyve un coerpo generatments tubular Jue tiepe una
pared lateral con una superficie extenor de fa pared lateral ¥ up coredor gue inchuye un
terminal de entrada ¥ un terminal de salide, o corredor cxtendigndose a través del cuemo,
el cotredar fiene una superficie de pated mterior internia y una cara terminal catacterizado
en gue |a cara terminal es generalmente de forma anubar y estd curvada bacis afuera desde
fa superficie de ia pared interior hacia la superffeie de la pared lateral exterior ¥ hatia el

Ot eXIreme.

En un modelo 1a superficie de la pared fareral exeenior del bascader de vortice flens
un botde libre y ta cara tetminal o finat puade gstar geperalmente en fotma convexdy cuando
s& fa mita en corte fransversal sxial extendidndose més ahla del borde libre de [a superficie

axtariny de la pared lateral acia la superficie interior de la parad fateral.

En otrg modeio 6] buscador de vortice puede incluit una pestafla en la seckion de Ta
pared lateral mterior 2n la Zona de la cara terminal, incluyendo la pestafia seccicopes
laterales que se extienden desde la superficie de [a pared ifwteral y termrirando ep una parie
distante del centro. Las secciones faferales de fa pestalla pueden estar curvadas formando
uha de elfas t cara tenming),  De preferencia las secciones laterales de la pegtadia son
gereralmente de Forma coneava cuando 3¢ miran en corts wrangversaf awial LA superficie
exterior de la pared Iateral puede incluir una primera seceidn alejada del sestor de] cxtreme

libre ¥ una segunda secaidn entre fa primers seecidn y el 2ector del extremo libre, siendoe la
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dimension de 1a seceién transversal de Ja segunda seccion mag pequetia que (a de 12 primera

SeCcii.

El buscador de virtice estd especiaimente adaptado pard usarse con uh cabezal de
entrada que incluye una zoira de entrada de alimentacion en la pared lateral Tnterior de la
cAmara de alimentacién que tiene un extremo ascendente adyacents al puetto de entrada y
i extreme descendients, siendo la zona de Ja enlrada de alimentacion en fonma de voluta
con & efe de 1a valuta extendigndose alrededor due la pared lateral interior ¥ que nchiye un
primet sector donde el eje de 1a voluta esvd pot 1o general en angulos reckos respecto del gje
cetitral vy un segunda sector dande of aje de 1a voluta se extiends alrededor de 1a pared
lateral generalmente en direccion del eje central alejado de la pared terminal donde Ja
distanciz desde el eje de 1a voluta al ge central disminuye con la progresion de 1a voluta
desde el puerto de entrada. De prefersncia of puerte de éntrada tiene una altura de
alimentacion H1 en la dirsccion del eje cantral y el buscador de vortice s extiende hac la
camara ov alimentacion oo Ja direcciin del cje central a una distancia L1 desde la pared

tope o terminal, siendo la distancia L1 menor que [a dimensidn de atturs H

El puerty do entrada es peperalments de prefercnels rectangular en la seccion

transversal. La distancia L1 es prefersntemente menor gue .95 de Ta altura £71.

El primer sector puede progresar hotizontslmente desde el puenn de entrada
alrededor de la pared Tatergl interiot en un dngule Gl que alcanza de O° a 10{P. El segundy
sector desciende prefzrentemrmtte desde el mane borizonta) ¥ s¢ extiende en direccion del
gje centtal e una distancia D que alcanza desde 025 x HY hasta [ x B por cadz 90° ds

progeesidn slrededor de Ya pared lateral intetior,

En un modelo de preferencia el cabezal de entrada es de! tipd a que se refiere la
marca CAVEX mencionada anteriprments.  Seglin otro aspecto ded presente imvento se
proporciony un hidrociclon que incluye un cabezal de enrada cormo se describe

anlériesmpente, una seccidn de separacioh que tiens ana pared lateral intetior Gque se



adeigaza hacia ademiro alefdndose del cabezal de entrada, ¥ una satida de fluje inferior 8l
oo exiremo de {a scocion de separacidn distanciada del cabezal de entradia, Tre preferencia

Ya salida de rebajse y 1a salids de Puloe inferior estan por 1o general alineadas axfatmente.

A continuacién se describisda les wersiones preferidas ded imvento haciends

refercncia a y on Tos dithajos que 52 acompafian.

La Pigara ¥ es un grafico que ilustes el efecto de Ja dongitad del buscador de vortics

en ¢l rendimiento centrifugo v tarnafio de corte, usande cabazides de entrada estandar,

La Fignra 2 es una uskiacion esquerdtics de n mideosiedon Upico;

Lz Figura 3 es una elavacion laeral de fa seccion wansverszh avial de up buscadar

e wditice convencional;

La Figura 4 es ura slevacion Yateral de Ja seccidn transversal axial de un bustador

de widrtice de souerdo & upg version del presente invento;

Las Figuras 5(a} v 3k} spn elevsciones laterales de la seccidn transversal axia) de

buseadores de virtice de scdarde 2 obra version deb presente inventa;

La Figura 6 €s una vistz esquemnatica de 1a sccolin transversal axial de un cabezat de

entiada para hideocicldn que estd especislmente adaptada para uso en gl presents irventa, ¥

La Figura 7 &5 una vista en plants del cabezal de entrada que se muestra ¢n Ta Fipura

En rclacidn con la Figura 2. se fastra ug siclén 30, gue cuandp estd en uso

ponnalmente g2 orlenta con su efe central 12 dispuests haciz aroba. B ciclon 10 incluye

un cabeza) de entrada 20, aue tiens una cimara de alimentacitn 21 con una pared hateral



interior 22 y uha pared superior 23, Un puerto de entrada 24 peymite la antrega de material
a la camara de afimentacidn 21 para ser separado. %e tiene una salida de rebalsg 25 &n la
pared superlor 23 ¥ un buscador de sditios 24 se exbende hacia la citpara dg aifimentacidn
21 Del cabezal de enttada 20 hay una seccidn descendiants de separacion 30 que tiens una
cérpara d¢ separacion 32 con una pared interior 33 en fuma cdoica, 5o proporcions wna

salida de flujo inferior o espite 25 al final de la seccion de separacitn 34,

Las Figuras & v 7 muestran wiia forma preferida ded cabezal de entrada, Bl cabezal
dz entrada nchive on pderte de emrada 24 que en corte kansversal es peneralmente
reciangular v tiene una altora de Bl en la dieccidn det efe centra). La entrada de
alimentacion a ja cimara de aimentacidn 21 es generalmente tangencis! @ la pared kateral
mterior 22, Ef buscador de virtics 26 sg extjende hacia 13 cinara de alimentaciin 2 una

disrancia L1 desde Ya superficie interior de 1z pared superior,

El cabezal de enbrada 20 incluye upa 2ona de entrada de ahimentacion 70 que se
extiende desde el puetts de cptrada 24, La zona de entrada 71 se encusntra <nt foripa de
voluta gue liene un gje en espural 71 e incluye on primer sertor 5) qoe por o general esté
dispuesto horizontahnents y $e extiende a o largo de 2 pared laferal ety un angule af ¥ un
segupde sector 32 hacla abajo del primmer sector 54t extendidndose 8] sepundo suclor
alrededor de 12 parsd Jateral en un angalo o2 ¥ descendiendo en direccidn del gje central &

una distancia D por cada %5° de progresion alvededor de la pared [ateral,

Tal comd se moestra [a disrancla desde el aje en pspiral 71 al gje central {2
disminuys progresivamente desde cl puerto de eniada 24 Ademias, 1a bongitud L1 del
buscador de vortice £3 mrepor gue la dimensidn . Se ha descabiert qua la fraccion F de
1.1 a HI poede variar de 8 5 .95, Es deseable que D sea de 0.23 Hi a Hi por cada %07 de
progeesion de la voluia, Ademds, la variacide del radio generaitis de [a volata 57 mds 52
cim Bl dngule ¢ debe disminuic comnnuametes; esie &5, AR COBIERE PUNTos sTEuiares v de
preferspeia os Ina linea recta o wna curva. Gf dngulo «? de preferencia varia de 200° a

ER-1e



Bt bascador de wietice ded presente invento emd especialimente adaptadv para uso
ot tn cabezal de entrada del Hpo gue se deseribe anteriormente & incluso el tips de cabezal

de entrada CAVEX mepciohado primeraments.

Lz Fipura 5 ilusira un buscader de vortice convencional, Bl huscador de vonice 80
incluse vn cueme principal 82 peneralmente cilindrico ¥ tiens und ertrada 86 en un
exiTémp ¥ una sakida 88 en el otro. La cara finai de [a entrada tiene una superficie arqueada
gue st adelgara hacia adentro. Bl {Twide que entra al cebezal de enfrada contiene una
mezoha de particulas pruesas v de particuias mas finas. Parfe de ess mezela forma una
capa delimitadora de Pujo de fiwido a fo largo de i superficie lateral extetior del buscador
de vortice. Dado gue &) extreme tibre del buscader de viriice fermina abruptamente [a
capa delimitadora de flujo dei fluide tiende 2 conlipnar mas alla del extremo libre e
interfiere con la cotriente de rebalse causande asi 1a imegracion de algin tatetial gruese a

la corriente de rebalse.

La Figura 4 itustrg un buscador de vortice de acuerdo a una vetsion del preseste
invento. Eil buscadar de véptice 40 incluye un cuerpe principal 42 que tisne tin pasaje 44
que de ahf sz extisnds por un extremo del pasaje que es una entrada 96 v of otro exiremo
que eF una salids 4B [ cuerpe principal 42 meluve una pared laters! 58 y oo cara
terming! 51 que es curva. La canfiguracidn curvada mejora el rendimiente del hidrocicién
influyende en el comportamiente de Ya lechada en 1 capa delimitadora adyacente a la
superficie externa det buscador de vortice. En [a Pigura 4 15 cara terminal estd contigurada
pary extenderze mas alla del borde 1bre de la superficie de la pared Jateral, vurvandose
hacia adentro Ya cara final hacia la superficie interna de Ja pared Jateral. Este areglo hace
gue el flga de Muido de la capa delimitadors s¢ separe en Ja regidn de la cara de borde libre
de la soperficie de fa pared iaterat facilitande asi ko separacion efective de la cotriente de

rehalse v de la corriente de la capa delipitadora.

Refirigndonos a las Figuras 5{a) y 5(b), sepin owa versidn defl presente invertts cf



buscadnt de vditice 48 inclaye un cosrpo principal 42 que tigne an pasaje 49 que de ahi 2e
extiende pov un extremo del pazaje que a5 un entrada 46 ¥ el oiro eXtrema gue o8 na salids
48, E) cugrpo principal 47 inclave una pared lateral 30 gue tene ana primen seccidn 52,
ua segundz seccion 34 y una pestafia 56, La primera secci6n $2 esth adyaceite a fa salida
4% y (o segunda seccidn §4 se axtiende desde la primera seccidn 52 hacia 8 errrada 46, La
segunda seceian 54 tiens una dimension transversal mas pedueda gue fa primera seocidn 5.2
para formar an hombro 53 en la unitn de [a primeca y sepunds secriones, La pestafia 56
incluye secciones laterales 57 ¥ S8 que se extlenden desde la segunda seccidn 34 ¥ b
entrada 46 nototiamente ¥ terminan en una parte 60 distante del centro. Las secciones de la
pared lateral 57 v 3% son curvas o anjueadas sa conPguraciom con la seccidn de ta pared
tatersl 58 formande vna cara final de! cuerpo principal, E) buscador de virtice que se
muesira en ja Fighrs 54} &5 esencialments rual ab que se muestea en la Figera 5a) excepto
gue 1a longited de i segunds seceidn 54 ps mas corta, Estos buseadarss de vérboe
reconfiguradns mejoran ¢l rendimiento del hidrociclen mediante la mterrupeidn del
funciouamnients de ko lechada en la capa delitnitadora adyacents o) buscados de vortice, En
la versién de ias Figuas 5a y 5, la configuracidn de la pestafia intensifica te separarcion del

flulp de fluido de a capa delimitadora y 1a corriente de rebalse,

Tanttbien o6 he descobisno que ab usar una contipuracion de buseador de wirtive del
tipo que se describe anterioemente en relaciin a Yas Fipuras I vy 4 y particalarmente en
sombinacién con un cabezal de entrada come s descnbe en las Figoras 5 y 6, parg ue
cterto tamado de hidroniclén os posible aumentar ef tamefe ded puerto de entrada, del
buscador de wditice v ds 2 salida de flulo inferiat o sspita ¥ lograr obtener tamafios de
corte equivalentes. De esta mapers Jo caprcidad de manejo dei rendimisnto de un

hidrosicion de un clerto tamatio puede ser Armentada,

Cualysier ceferencia ep esta especificacion a ana publicackon antetlar (0 2
infiwmacion derivada de efta), o & cualquier materia que sea conocid, no es ¥ ao serd
ponsiderada CoMo un recomotimiento bi aceptacidn nt sugerencia de ninguna fvma de Jue

la pubticacion anterior {0 Ya informacion derivada de ella) o 12 materis conpcida forma pane



del comcitiiente general comim en el campo de la perseverancia relacionada con esta

espetificacion.

En ¢sta especificacidn v en [as rewindicaciones gue sigden, salve gue en o) contexto
s tequisra algo distnto, la palabra “comptender” y variaciones como “cotiprends” o
“romprendiende” se entenderdn que imphican ia inclugidn de wr ohjeto emerp determinado
a ai inttervele o prupo ge obietos emiterds o itttervalos pero no la exclusién de ningin ofvo

ohbjeto entero hi intervalo ol grupo de objetos enteros o intervaios,

Finalments, s¢ debe entender que puedea iRcorporarse diversos  cambios,
modificaciones wo agregados a los diversos montajes y disposicion de partes sin apartarse

del espiritu o del ambite del invente.

RENVINDICACIONES

L {Cabezal de enads para ciclén, el cabezal de entrada incluye una cdmara de
alimentacidn que tene una pared lateral interior, @ha pared superior o fnal éb un extremo
de Ja pared lateral, un extremao abierto al otro exirerno de la pared laters), siendo el extrenio
abierto de corte Lransversal Circular con un & central, 10 puento de entrada adyacente 4 la
pared superior o final para entregar a la cdmara de alimentacidn una corriente entrante de
material a ser separado, una satida de rebalse en l2 pered superior o findl que ¢ coaxjal con
ol egje central, wn buscader de vortice gue Ee extignde a la cémara de alimentacidn e 1k
direccivn def eje central a través det cual pasa Una voriente de rebalse de material separado
& la salida de rebalse, el buscador de vértice Incluye un cuerpo peneraimente fubular que
tiene una pared fatera! con une superfiole extenor latetal ¥ un commedor gque incluye on
extrema de entrada y un extremo de salida extendigndosze el corredor por el cuerpo. &l
torredar tiens utia superficie lateral inferinr ¥ una cara final en el extremo de la entrada
caracterizada en que la cara final es por do genera) de fortma anular v astd curvada hacla

tuera desde (a superficie de da pared irtenior hacia Ja superficie de la pared exterior y hacia



I

& otrp exiremo,

2. Cabezal de entrada sezin la reivindicacion 1 donde la superficie de la pared Tateral
exterior del buscadot de voriies tiene un borde libee ¥ la carg fikal pusde generalments ser
de Forma convexa cuando se la mira en corte mansversal axial que se extiende mas alfg det
borde bre de la superficie exterior de ia pared lateral 2 e superficie interior de la pared

lateral,

3, Cabexs] de entrada segdn 1a reivindicacion 2 donds el buscador de vértice inchuye
una pestafia en 1a seccidn de i pared lateral exeerior en la regidn de 13 cara final, Ya pesaiia
inglave secciones larerales que se extienden desde la superficie de la pared [aeraf

terminande en una parte distante del centra,

4, Cabezal de entrada segtim fa reivindivacisn I donds las seccionss laterales de la

pestafia estap curvadas ¥ una de ellas forma la cara final,

3 Caberal de ettrada sepiin b reivipdicacion 4 donde las secciones laterafes de ia

pesiaiia son generalmente de forma cdncava cirattde s¢ mican an corte transversal axial.

6. Cabezal de entrada seguin ia reivindicacidin § dorde la superficie exterior de la pared
latera] puede incluir una primera seccién apartada de la parte del extremo libre v una
segunda seccidn entre la primera seccidn v la pane del extremp libte siendo la segunda

seccion de dimensidn wansversal mads pequeiia que 1a primera seccidn,

7. Cabezal dé entrada segan cualguiera de las reivindicacionss anteriorss que meluys
una »0na de enfrada de alimentacidn er le pared lateral interior de la chmara de
alimentacién que tiene un extrema ascendente adyacenve al puetto de ertrada ¥ un exirema
descendente, siendn iz zond de entrads de elimentacitn gn forma de una voluta con uh ele
espiral que se extiende alrededor de la pared latera! interior ¥ que meluye un peimer sector

donde ¢ eje espiral estd por v general er dngulos recios en relacidn al gje central ¥ un

AN



segundo sector donds el efe espira! s2 sxdiende alrededor de la pared lateral en general en la
dirgccion del gje centra) apanandose de la pared final y donde la distancia desde <l eje

espiral al sje central disminuve con la progresidn de fa valuts desde &) puero de entrada,

8 Cabazal de entrada segin la reivindicacion 7 donde €l puerto de entrada tiete yoa
altura de alimentacién MY en 12 direccidn del eie cetitral v &l bascader de wirtice se
extiende a la cdmara de alimentacidn en ke direccidn del eje central a ana distancia L1

desde fa pared tope p fipal, siendo la distanta L1 menor gue Ya altura H1.

9. Cabezai de entrada segfin ta reivindicacion 3 donde el puerty de entrada cn cotte
trarsversal €5 por lo genern) rectangular v 13 distancia L1 es menor que 0.9% de {a aleurs

H1.

16, Cabeza! de entrada segin la relvindicacion 9 donde #! primer sector progresa
horizontalments desde &l puerto de entrada atrededur de fa pated izteral Interior en un
dngulo ol que varia de G° a [00% ¥ el segundo sector desciende desde &1 plano honzontal y
se éxtlende en !z direccién de) gje central a una distancia D que vatia desde 025 x Hla t x

11 por cada 90 de progresion alrededor de la pared laeraf tnterior,

1. Un hideociclén gue ineluye un cabszal de entrada segin cuabginera de Jas
reivindicaciones anteriores, una seccién de sepatacion gque tiens wng pared latera) inferior
que e adelgaza haciz adentro  alejdndose de! cabezal de entrada, ¥ uha salida ds flujs
inferior en ¢l ofre extreme de la seccidn de separacion alejada de la cabega de entrada,

sienda ba salida de rebalse ¥ 1a salida de fiujo mferior generalinente alinenday axiakmente,

RESUMELN

Cabezal de entrada para cieln, incluyendo el cabezal de enfrada una cdmara de

allmentacisn que tlens wna pared atera) interior, una pared tope o firal en up exbremo de la



¢

pared lateral, un extremo abjertn en € ofre extreins oo la pared lateral, siendo 81 extremy
abierta de corte transversal circplar com vn gje eentral, un puento de entrada adyacents a fa
pared tope o final pava la entrega de una cotriente entrante de material 2 ko cimara de
ahimentacion para ser separado, una satida de rebalse et ba pared tope o final que estd
coaxial on relacion al gle central, un buscador de vortice que st extiende & 12 cdimare de
alimentacion en la direceidn def gje central a teavés de! cual pass pars Ja salida de rebalse
una corrlente de febalse de material separade. Bl buscado de vottice incluye un cuerpo
genetalmente tubllar que tiene una pared lateral con ana superitcre Jateral exterior y wn
comedot que incluye un extremn de entrads ¥ um exiremo de salida extendiéndose el
crvzedor por el cuerpo, €l corredor tene una superficie interior Tateral ¥ uha cars final e of
extremno de entrada donds 1 cata final ¢ generafments de forma anular ¥ estd curvada
hacia fusea derds la superficie de 1a pared intérior hacia la supetficle lateral exterior y hacta

el atro extrema,
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1. Statement

Navelty (Nj Claims 8- 18 YES
Claims  1-7,11 M

Inventive step (153 Claims YES
Claims 1-11 L3

Indostrial applicability (1AY  Claims  1-11 YIRS '
‘Claims {4

.

2. Citarions and cxplanations:

Al CITATIONS

B £F 103£381 discloss a hydrocyclane separator compeising an inlet kead assembly including a2 feed chamber ’
with a top end and a bottom end, an inlet port to deliver a feed located adjacent to the top end, an overflow outler
at the top end which is coaxial with the central axis of the hydrocyclone and a tubular vortex finder extending
into the feed chamber baving an annular shape with the end face curved from inner wall surface outwardiy
towards the outer side wall surface and the top end.

BZ: U8 6024874 disclose a hydrocyclone separator comprising an infet head assembly including « feed chamber
with a top end and a boftom end, an inlet port to deliver a feed located adjacent to the top end, an overflow cuilet
at the top end which is coaxial with the centra) axis of the hydroeyeclone and a tubular vortex finder extending
inta the [ced chainber having an annular shape, has a free edge with the end face generally cotvex in shape
when viewed in axial eross section.

I3 U5 3960734 disclose a cyelone separator comprising an infer head assembly imcluding a feed chamber with a
top end and a bottom end, an inlet port to deliver « feed located adjacent te the top end, an overflow cutlet at the
tap end which is coaxial with the central axis of the eyslone and a tlubular vortex finder extending into the feed
chamber having an annular shape and a flange in the end face region whercin, the said flange including side
sections extend from the side wall surface and terminate at a distal potion.

d4; WO 2005/021162 discloses an inler head for a cyclone separator comprising a feed chamber with a top end
angd a bottom end, an inlet port to deliver a foed located adjacent (o the top end, an overflow outlet ar the top end
which is coaxial with the central axis of the cycione and a tubnlar vortex finder extending inta the fsed chamber
wherein the height dimension of the voriex finder is less than the height dimension of the inlet port.

A2 NOVELTY (N} Claims 1-7,11

The invention defined i claims 1-7,11 is not novel In hight of the disclosures in documents D1-D3. Therefure the
subject matter of these ¢laims i3 not new and does not meet the requirements of Article 33(2) of the PCT with
regard to novelty. '

A3 INVENTIVE STER (15}

Claims 1-7,11
Heasons ag above.
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In case the space in any of the preceding boxes is nol sulficient.

Cuntinuation of box o, V- CIEATIONS

Claims 8-10
The invention defined in claims 8-10 does not jnvoive an jnventive step when disclosures in D4 are combined
with disclosures of any ong of D1-D3. These documents do not individually disclose all the features of the invention
but when combined, as would be ofivious to a person skilled in the art ta do, they disclase 2!l the feaures claimed,
Therefote the subject matter of these claims is obvious and docs nat meet the requirements of Article 33(3) of the PCT
with regard inventive step.

Claims 1-11

The invention defined in claims 1-11 does not involve an inventive step when disclosures in 34 are combined
with disciosures of D3, Tt is considered that it would be obvious for a person skitled in the art o read these

documents wgether inthis way.

Theretore the subject matter of these claims does not recet the raquirsments of Article 3303} of the PCT with regard to -
mventive step.

A4 Industnial Applicability {1A)

The invention defined in the claims is congidered 1o meet the requirements of Industrial Applicability under Article
33¢4) of the PCT because it can be made by, of used in, industry.
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This Annex lists the known "A" publication level patent family members refating to the paient documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars
which are merefy given fur the purpose of information.

Fatent [Document Cied in.l Patent Varriby Manbor _.—H
Search Repor
- —_ - - —]
EP 1031381 AT) 18483700 BR OomaTe1 CA  224R963

s 64614590 LA 200003834

US 6024874
Us 3960734

WO 2005021162 AR 047106 AU 2004268688 CA 2536898
BP 1660235

De 1o data integration issaes this family listing may not include 10 digit Australian applications filed sines May 2001.
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NOTIFICATION CONCERNING SMEETOMN, Anthony, Richard
SURMISSION OR TRANSMITTAL Davies Collison Cave
OF PRICRITY DO{VIENT 255 Elizabeth Street
Sydnay, New South Wales 2000
AUSTRALE [?gé
{FCT Adratnustrative [nstroaciions. Section 411)

Learz ot neling oz vear) ﬁ( }l é;‘ DL
14 September 20068 (14.08.2006] W J
"‘Wl'fl:ggégfﬁm fil veleren:e IMPORTANT SOTIFICATION
Trteamaticnzal il].“]Tll-.iEﬂ.Ul:lTEﬂ. T o Ibgaional 35 date ey wonth e
1| PCTALIZAMGAO0THET 01 August 2006 (07, 08 20087
Todernational publ.in::atmmm LU BIGRI 1) — Frignity dite o migereh ) e
Mol yet publiched . 12 Aygust 2005 (12 DE 2005}

Agplicn -
WER MINERALS AUSTRALLA LT et al

L. By means of ibis Forme wloeh replhces any previonsls sued netifeanon concenomg sobnuemen o trastial ol pricedly
dacumments, the applicant 15 hereby notilied of the dale of fecapl by the ledernationa] Bureds of die pooots dociienos) ehatdng o
all earhier applications} whose foiorily iy clammed. Unless oflepwise mdicaed by the letier s MRY, m the right-hand column or & an

! psterish appearing nest 1o o date of receipr. the pricn sty docwmenl ¢oncemed vy subaotted or transpitted t the Interuational Hureau

m complinnes with Bole 17, 1(a} or {h)

s

i apphreatde) The letlers “NE" appearing in the cipht-hond colonw denote & priotity document which, op the dafe 0f mailing of
this Formn, had not ver been veceived by the loternational Burean woder Bale 171085 o1 {b) Where, ander Rubs 171000 the
pripriy dpcimend mnd be subniitied by the applicant to the seceiving Office or the Intematicnal Burean, tal the applicant iails 1o
subml the yrioricy docoment within the applicable lmge fimit ander that Ruje, the attention of the applicant is divectéd o Role
1T L) wlich provides that no desmopated Office way disrepard the prwnly eining concemed before peving the applicont an
apporiunity, spohn enly inte the nabiona) phase, fo flenish the prmrit_v document wichin a 1one bt which 15 reqsonebls nods the
CATCTULG T ey

I applicableAn astevisk (*) appemmes pet to a date of reveipl, i the right-heud eolunwn, denstas o priority dovoamend submitted
ar transmicted (o the International Bureau but not in complinnee with REule 1T.1{a) or (b} {lhe pricnity dodimnent was recerverd
affer the ¢ fomit prescobed in Rule 17 1a; or e reguest 1o prepare and travands the proenly dociment was suboutled to {he
receiving Odflee after the applicable time limat uoder Rube 17 10b3 Fven though the priorty decumsnt was wot fumisked m
comaplisnce with Xale 17 16ay er (b e Indemabonal Borean wiil nevertheless mapsmil 4 copy of the doconent & the designaded

Qifices, thr heyr consideration. fn case gwch 4 capy 15 sl scosptod by the dasionated Office a5 the priccity document, Bule 17 10c)
provides that oo despoated Office mav disregard the priotity chaim concerned before giving he applicant on opporamily. apon gty
into the patienal phase, to fumash (he prionie document withay a lime it which s reasenable wnder e oreumstances.
m_L'LI_mL:mu,_EMIu.t of prariy desument
1% Bugusl 2006 {12.08.2005) FONEE0AEE AU 22 August 206 (2208 2005
Tie International Burean of WIPO Aurhorized oifeer
34, lhernin des Celombetles . N
F21) Grepenws 240 Swalzerland Dorothee Miihausen
Facsinube Mo, +J1 22 338 47 40
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SECOONT AND SUPPLEMENTARY NOTICE

[NFOEKIMNG THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL
AFPLICATION { PO DESIGNA T1D OFFLUES

SMEETGM, Anthory, Fichar
Davies Cellison Cave

%

£5& Eiizabelh Stieet
Sydney, New Sauth Walas 2000 {1

WHICH APPLY THE 30 MOKTH TIME )
AUSTRALLE - Al

LIMIT UNIDER ARTICLY 22017
(PO Rule 47 11¢))

1]
2

e
I‘ﬁ. .

Dt of mailing {dmcimentlisuar)

13 December 2007 {13.12 2007)

Applicail’s or apeass Tile referenee

12650471 IMPORTANT MOTICR
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01 August 2006 (01.08.2006)

Paariaye (inee | el e

PCTALZ008/001087 T2 August 2005 (12.08.2005)

e,

-."’_\, feant
L FE

WELR MINERALS AUSTRALIA LTD et al

or

ATTENTION: For any desipoated OUlices), for which the time Limdl under article 2310, 43 foree fsom | A peal 2052 (30 manths room
b priorny dage), dwes not appdy. please see Foog POTARGORFirs Motice) sl previous]y,

Houce 3 herehy riven thal the [l clesipnated CHTwel sy, for which the $me Timit under Artiele T2 1% o2 o foree fam 1 April 2002,
dives upply. husthave reguesiet that e comnucation ol the imemaiong] application. a: provided Jur m paticle 200 be effected mdey
ke 9bis. 1. The Internintioeal Bureon bas effecksd 1hal commaunicalon o the dme mdicated helowe

22 Febrnary 0T 42202 2007)

AL AZ, BY, ON, CO, DZ, EP, HU, KG, KP, KB, WD, MK, MZ. N& NG, PG, BL. SY, TM, LIS

I occogdanee with Rube J7.11e-bisdi), these Dffiecs will accept the present ootice s cunclysive evidenes that e ehpmmanics ion of s
interyitieneal applivabiue hag duly 1aken place un (e dave of maitiog indicated shove ond o copy ul the nwnational apphciion 15 equired
1e b [orndshed by the applivanc wo ehe despuated Qe ).

The [pllewma deaipnined Offices. for which the time Timit undes Article 792 1) as i foree from 1 April 2002, daes apply, have uol

roglieated, o8 91 the Lme of Ml of the preseat actice, that 1be comupigication of 1he mmersations) apphicstion be sifecwt pder Bl
EETR

AE. AG, AL, AN AR AT BA, BB, BG, BR, BW, BZ. CA, CR. CU, CZ, DE, DK, DM, EA, EC, EE. EG, ES, FI, GB. GD,
GE. GH, GM, HN. HR, 10, IL, [N, 15, JP, KE, KM, KN, KZ, LA, LG, LK, LR, LS, 1L.T, LV, LY, ff4, MG, flty, T, AR, L
NO, NZ, QA OM, PH, PL, PT, RC, RS, 3C, SD, SE, G, 5K, 5L, SM, TJ, TN, TR, TT, UA, L2 T, Wh, ZA, 2, W

Y zegorlanee with Rele 37 10 e-bishii), thove Cifices screpd the fresem motice a3 copclusive gvidence thot the Contrating Sate for which
that CHee 2otz as 3 desipnated D4 ce dnes el require the furnishiug. Under Arlcle 27 by e appliconm of a copy of the jplernetomal
applivuticn.

TIME LIMITS [or entry into the national phase

For U desiguated or elegted Officeds) hswd shove. the applicable time lunn foc entering: the natianal phaze will, sabiect to what s said in
the fellowing paragraph, e 30 MONTILS from the prinice date,

In praciice. time linits other thai the 30-month time limit w00 continue W apply. for varicus permds of lime, 1 1espect o certain ol the
desymaed ar elected Offices) Tisted sbove. For regular updates on the applicable time Bmits 130 or 31 panths. or cther fime b,
itive by Office. reler o te ACT Sgerre, the POF Mewpletner ot the POT Applicane s Goidle, Vobume 1T Mavignal € Tragrars. o] availakle
o WIPCY 5 [nterowt sice, ag Rttpe i ww wipo. in/pe veafindex. gl

Lois vy applicam’s sole responsibilits v monitar 218 these sume i,

LFac:mm'ﬂE Mo ) IARE R TO
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3 chemun des Colovnbe ies
1211 Genga 20 Swigeerianil

Dorothee Mithausen

( e-madl. il e wipn.im
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Doctar (al
RODRIGUEY D ALEMAN DILTIA MARIR

REFERENCIAE Radicacion Heo. 8 13265
Solicitud internacicnal POT fAUZ006 /001087
Fecha inicio fase nacional 12/03/2008
Tramira 11
Evencc i7a
Rotuacidn 439

oficie %o, 41873

Come reswltads del examen de forma. realilzads con fundamento en el articules 32 4e
la Decisidn 486 de la Comisidn de la Comunidad 2ndina, articule 27 dal Tratade de
Cooperacign en Makterla de Patentes {(BCT), regla 51 hiz del Reglamentce y Clrcocular
Unica de la Superintendencia de Industria y Comercio, de le comuitica que:

1. lLa seolicirud ne contiepe la copila del deocumento en que consta la cesidn del
derechas a la patbente del inventor al solicitante o a su causante. {(Art. 26-X)
Decleidn 486.

2. La solicitud no <contiene el poder debidamente otorgade, con el llenc de los
redflizsitos exigides por log articules 63 ¥y subsigulentes del CAdigo de
Frodedimiente ©ivil. Adicisnalmente, deberd presantar =] documento gque acredita la
existencla v repregentacitn legal de la sociedad solicitante, cuands éeta fuere
persana Jjuridica.

Zn ecumpliimients de lo dispuests por el articule 39 de la Decisisn 426, se le
ragquiere para gque dentre del tErmino de doz mezem sigquientes a la fecha de
notificacidn del presente oficio, complete los regquiszitos antericorwmente enunciades,
Fn caso de no dar oumplimients al presente reguerimiente, la  zolicitud sze
cansiderars abandonada ¥ perderf au prelacidm.

Hotifigqueee el presenpte oficio . conforme a lo digpueste en el numeral 5.2, literal
e] . del capitule gquing del tiphle primere de la Qireular Uniea Neo.10 de 2001,

R1LIY CARMENZIA CESPNDES LE WERGEL
Jefe de la diviailn de Nuevaz (reaciones

El antaeriox
fecha
S Eernand

regrerimiento fue notificade pox fijacidn en lista  de

- 2008



