28 June 2006 -1 METHOD AND APPARATUS FOR ABRASI VE RECYCLI NG AND WASTE
SEPARATI ON SYSTEM The present invention relates to naterial s Hahiei286 and
nore particularly to any one or nore of a method of partitioning solids of
a slurry three ways, partitioning appgratus . useful therefor, a method of
handl i ng abrasive solids materials so as to provide for at least a partial
recycl e of pamMETHEDND ARPARATUSFORUARRAVIFERECYOLING ANDOVREERt and
abrasive material prepared bySERSRAPIGNSYSTEN for subsequent use. In a jet
cutting procedure a water jet customarily enploys abrasive solids of a
desirable siz . ' rdne: ' enhance t he
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are i nter pemeft dfatmutieyd of partitioniag solids oM slwhi thiive Wags, ipaititiosifg Gspasddts @ cat cher
tank. Exanpl es of the abrasive type materials used are al um ni um oxi de,
gar net, cyppbdithesefay a method ofhandhing abrasive sglidsrmaterialserng to prgvide Esfableasis t he

abr asi ve ant. I 0. water | st ens. i ncl ude
fhose. d s e PALREYeh it pudlsfibr ditaic R AR R, Rl LEE sl brNE G 7 g
Technol ogyrepsrad)bsE suzh proceduséTor dubsegadht se. seen that such prior art systens
have attenpted to re-enploy sonme of the abrasive caught by the catcher tank
al ong with kelpfaietgngREOCRBIK 2 piatsgist cstomarilyremploysiabrgsive solidgef df  an
undesi r ablyy.: . ' ' E |- L. cedure
s el praPIBizn ARk UBlaR St fieac sl byl PP TGN e B effl] othE 2T
prone to jeeed a widelvadety b€wutkipi¢cas thagirthaltyednd integposédbawesn thosdzzleifonch det ract s

fromthe cost ,saving recycle, Such_ wear in addition reduces performance and
requires Y"ﬁ'é?El &’é’éetd?s“?%”gécﬁtﬁ%‘ﬁ i&%ﬁeﬁ/ﬁtﬂ&g’rﬂ%%ﬂ‘”éﬁ?ﬁéﬁf‘ﬁﬁ&l osed uses
si eve scrggﬁﬁﬁﬁgﬁd&%@ggéﬂpg;slgﬁ%: The present invention is directed to
nmet hods and apparatus having applicatton in a partial recycle of abrasive

materi al s usdékamples ofimaterialy bandting insefgr asyhst abmsivk compershisefplant aad f | ow t hr ough

over a sieve to achieve a partition of .particles,in t .o ough or on
Che' i cviofighs FORRSESoBRt bl Pl 4B Abaiop bt BIE LS be' oo
used. SUCGr@BEﬁﬁtQﬂdw“ﬁ]gCﬁjahﬁW@ag&gsﬁion@d, particles that m ght have a
tendency to bl ock thertéagtti ng. nozzle and at the sane tinme can ensure there

is little usdtsan bepseenthat sughgrigr ath pysteas\havepstempted fo irengley somedfdhiei ol of t oo
smal | a sjzg: 3 | VAR N1 ¥ If to a
makeup ofdbg%lrvgg? et%@é%tg?%%ﬁ%i&?é%%@%ﬁ%%@%ﬁ l%c\?évﬁg?ﬁsrq%/%%emthat does
not undersvlideoftan endairatdy erhalt praticle sige | or ghiomephse ene prior art procedure has

employed both a hydro-cyclone and a sieve. Such hydro-cyclones are prone to wear with a

result in significant maintenance costs which detracts from the cost saving recycle. Such
wear in addition reduces performance and requires the use of large quantities of water.

Another system disclosed uses sieve screens (see www.easijet.com).

The present invention is directed to methods and apparatus having application in a
partial recycle of abrasive materials used in a water jet cutting system which relies on a
flow through over a sieve to achieve a partition of particles in the flow through or on the
sieve not to be used through the nozzle from those that are to be so used. Such a procedure
can remove oversized particles that might have a tendency to block the jetting nozzle and at
the same time can ensure there is little use in the recycle of abrasive material or kerf
material of too sma;ll a size to be useful.

The system also optionally lends itself to a makeup of abrasive materials in use
throughout the overall system that does not undermine the value of the recycle procedure.

The handling system useful in such a jet cutting plant will have application elsewhere

wherever a partitioning of solids entrained in a slurry at least two (and preferably three)



The handling systemuseful in such a jet cutting plant will have application
el sewhere wherever a partitioning of solids entrained in a sl|28 Jghe@0D0éeast
two (and preferably three) 28 June 2006 -2 ways is required. Therefore the
partitioning apparatus and partitioning nethod of the present invention has
wi der applicability, eg; wth any other liquid entrainnment system It is an
object of the present invention to prow2-de apparatus and net hods which neet
at | east sonme of the abovenentioned criteria. In a first aspect the present

i nvent i oWapPl séditigedi Tharefdit Hi&bé?fmé}ﬁﬁlgihpp&%tmspaﬁﬂlorﬁ@ méthod®ifend al s used

in an abrasive cutting procedure of a Kind which, in use, jets a high
pr essur eprekand givestieh hasr\yldtemmnhghblatyn og:zWith amt ather lmnierptrzemeem\serstean d/or in a

catcher tan t he .han met hod conpri si.ng or incl d| n h ng the used
abr asi ve sl kmarte@sﬁtw e e SVRTYATCIO T REAT aRRRFatyS 3nd lflads ichapestor

tank, pagglfdfsdte bEMS bbsEEntbndPtfsiiye solids collect ed in the catcher tank

as a slurry to a partitioning apparatus that includes a vibratory sieve,

partitioni nginvd filst aspect thepicsérit nveng ol phaisid ins mbthodl afliandliag pbeaside at | east
two solids streans one of which passes through the sieve and one of which
passes atligs snatpeialsiuseibin agrabrasivesgutting precediraelon ligd avhichy i yse, it pigdsi ng as
a slurry_to th nQzz petting,a ressu ised or ssuri sapl lurry
Shich | RERURrpars i Hrabdbs hiCoMa gk aiSh alér BRI E hiGGedhe o eve.
As used fghehdlin 'gsrhé{hw thIfxﬁﬁéoP ficRR¥hg 1 qui d vehicle (whatever pressure)
associated wth solids e.g. Such that” when noving the liquid entrains the
solids. Pr efceartczing/thbhleccbabrssmc samry itddether mathofork Ipéecs dbtfasatéryaltimheaigar t i t i oni ng

appar at us three ways, the aforenentioned two solids streans and oversized
sol i ds t¥#eheHi8k fromthe slurry that passes across the sieve and are at
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Pr ef er abpartifidYin@assairatds that chide$ 4 Yibiolysevdpzzl e i nvol ves hi gh pressure
wat er expression froma pressure vessel. Preferably said partitioning

appar at us copaptifieasg withisaisl padéteoning mmtmﬁqhh sharmido ardviidesat 1¢ast yq solids

streams one of which passes through the sieve and one of which passes across the sieve
whilst still entrained as a slurry, and

passing as a slurry to the nozzle for jetting a pressurised or pressurisable slurry which
includes partitioned solids stream that has passed through the sieve.

As used herein “slurry” refers to any liquid vehicle (whatever pressure) associated
with solids e.g. such that when moving the liquid entrains the solids.

Preferably there is a partitioning of the solids by the partitioning apparatus three
ways, the aforementioned two solids streams and oversized solids that drop from the slurry
that passes across the sieve and are at least initially retained on the sieve.

Preferably the solids passed to the nozzle are in the size range of from 10% to 70% of
nozzle diameter.

Preferably the passing as a slurry to the nozzle involves high pressure water
expression from a pressure vessel.

Preferably said partitioning apparatus comprises or includes

a housing having

a first inlet,
a first outlet, and

a collection zone or second outlet, and



a first outlet, and a collection zone or second outlet, and 28 June 2006 -3
a sieve disposed below said first inlet and said first outl et 28Utnad@se sai d
collection zone or second outlet, and wherein said first inlet is to
receive and pass the slurry at a rate and velocity into the housing above
the sieve such that at |east sone of the |liquid conponent(s) of the slurry
will, as a flow through, entrain snall-&nd/or |ess dense solids out through
said first outlet, and wherein the rate and velocity of intake into the
housi ng vi a aBeeveidispbsddrietdw sdid Viest inlbearsl saidefirgnehitlehbutaibof/t eaid coHedtioa fi r st
outlet is such as to enable at | east sone oversize solids to settle on the
si eve (wReReonsgegndQuslebf an appropriate density) and solids (not entrained
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said partitioning apparatus has a collection zone an ere Is a valved flow
pat h t hemalrasrafilov througs sutrain sewl @hd/for tass dérise kolidsout dyougheshidfirst oatletpzz| e,
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capable of nmoving as a slurry nore solids Tromsalrd collection zone

t hrough, saflids tb bettle ah \adsiéveowhesd they i@ ofah dppridpess dessityd asdkolid3r(aber abl y
there is included the step of providing a nmakeup feed of abrasive solids.

Pr ef er abkytrajagdioutsit saig fsgsloutlst) of suffinienbdansitriancheln Sag lesethae that of Hiek .

Preferably there |s. ovided a,soli,ds agitation water feed into the catcher
t ank. PP}é?rélFECLW{GF'ﬁE{OePaF%g%W8\58‘?3}1%5\/5%&?' take of at |east water fromthe

cat cher tankprehhplyailicneds & AREER) orSHSTRNY sRAKeABhd PR vratbBAgEvONE Sensor
provi des a control "of valves and punps which determ nes thé nodes of

oper ati on of Ptdfierablyshrlpactitpaiihgeapfargnesr Hasrardoligctiontronerehdithdre isra vl welcftovd
aspect the_ present invention consists .in abrasive slurry cutting plant
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Preferably there is controllable liquid and/or slurry flow path from said pressure
vessel back to said collection zone of the partitioning apparatus capable of moving as a
slurry more solids from said collection zone through, via the valved flow path, to said
pressure vessel.

Preferably there is included the step of providing a makeup feed of abrasive solids.

Preferably said makeup solids are introduced into said catcher tank.

Preferably there is provided a solids agitation water feed into the catcher tank.

Preferably there is an overflow out take of at least water from the catcher tank.

Preferably a control system reliant on at least one sensor provides a control of valves
and pumps which determines the modes of operation of the system capable of performing
the method.

In a second aspect the present invention consists in abrasive slurry cutting plant
comprising or including an abrasive supply system,

a catcher tank,

a nozzle for jetting as a slurry abrasive solids onto any appropriately positioned work
piece over and/or in the catcher tank,

partitioning apparatus,

a pressure vessel,



pi ece over and/or in the catcher tank, partitioning apparatus, a pressure
vessel, 28 June 2006 -4 apparatus on demand to provide a suppbg Jahe 200gh
pressure water into said pressure vessel with an ability to express water
and/or a slurry therefrom apparatus to convey as a slurry caught solids
fromthe catcher tank to said partitioning apparatus, apparatus to convey a
useabl e abrasive solids streamas a slt#ry fromthe partitioning apparatus
on denmand to the pressurisable vessel, (optionally) apparatus on demand to
provi de a watppariteedn dembixktocgrbeiden shppli of highpiésomalwatgr iappaidpressuko

provi de, as part of the apparatus to_convey a usable abrasive solids
stream essebwithan ghiligy torexprasp @ates andyer & slugy fharefiomss from the partitioni ng

apparatus t e , f e i vided apparatus to
provi de a rrag%éﬁ?)ﬁy g{eodg Oyéggérlggllﬁv °%‘§§h?8§15°%%¥%% Clhﬁlstgg% 80 #é‘geup feed is a
feed int Qaﬁiﬁbﬂin‘%%bﬁﬂ@fus,t ank. Preferably the partitioning apparatus conprises
or includes a housing having a first inlet, a first outlet, and a

col | ecti on zepmarans kewondy ausdable abmasivessobdesteean aspodeny frohothe paititiohingst

inlet and said first outlet but above sajd collection zone or second
outlet, RPRAAPHORdeand fodhe pressrisplle vgsselecei ve and pass a slurry received

fromthe cat r [NV i bove the

si eve such tﬁ%ﬁlog%lﬁﬂégg@%%r?éq{g&a@ﬂgo ?@g@%&w%%%gdn{gﬁﬁ? E?H@J{Q @ slurry
will, as a f(aptiohkllugbarasisits provide, hs pait ofthe hppakathd® @aves usuble abirisioeigh
said first outlet, and wherein the rate and velocity of intake of the slurry
i nto t hesollsstragmy adeqedwf waterstor thersolids sirsatetotpass fsoravke pastitioning 6ppARyY vi a

t he firs#r?lutlet is such as to enable at | east some oversize material to
settle off PRESPUILCHTY at | east some sieve passable solids of greater

doneLl e ptaat odobeud Uit b OSSR 1 ot
from whi ch t Reeferably said makeup feed is a feed into said catcher tank.
Preferably the partitioning apparatus comprises or includes
a housing having
a first inlet,
a first outlet, and
a collection zone or second outlet, and
a sieve disposed below said first inlet and said first outlet but above said collection
zone or second outlet,
wherein said first inlet is to receive and pass a slurry received from the catcher tank
at a rate and velocity into the housing above the sieve such that at least some of the liquid
component(s) of the slurry will, as a flow through, entrain a first part of the solids out
through said first outlet,
and wherein the rate and velocity of intake of the slurry into the housing via the first
inlet above the sieve and the outflow via the first outlet is such as to enable at least some
oversize material to settle on the sieve and at least some sieve passable solids of greater
density than the entrained solids of the flow through to pass down through the sieve.
Preferably there is a said collection zone which is a reservoir from which the
collected solids as a slurry on demand (optionally with the addition of additional water) can
be fed as a slurry to said pressure vessel from whence the solids may be expressed to the

nozzle under the action of high pressure water passing into such pressure vessel.

Preferably apparatus is included whereby said sieve, in use, vibrates and/or shakes.



collected solids as a slurry on demand (optionally with the addition of
additional water) can be fed as a slurry to said pressure ve3&ainef200m
whence the solids may be expressed to the nozzle under the action of high
pressure water passing into such pressure vessel. Preferably apparatus is

i ncl uded whereby said sieve, in use, vibrates and/or shakes. 28 June 2006 -5
In still a further aspect the present -Pnvention consists in partitioning
apparatus capable of partitioning the solids of a slurry at |east three
ways, said dpptillatfugheaspedt hepgresent invemtiandiongists ih pastitigningappgratasf i r st
inlet, a first_outlet, and col.l ecti on, zone or second outlet, and.a sieve
di s pos ed° BRI RE BAFiLoRingJRe Salidg T & ST LFat thise YAYS Bid RPN AmRIISipg

col | ect i@r’]nclﬁ@iﬂg or second outlet, wherein said first inlet is to receive
and pass a slurry received fromthe catcher tank at a rate and velocity

i nto the houshdigingllavingt he sieve such that at |east sone of the liquid
component (s) of the slurry will, as a flow through, entrain a first part of
the solids outafisshinddigh said first outlet, and wherein the rate and velocity
of intake of Hgﬁ?fhﬂ&#y iinto the housing via the first inlet above the

si eve and the PHEAAY the first outiet is such as to enable at |east
sonme oversi z& FkefidPont dr &bl Sust. ke sieve and at | east sone sieve
passabl e solids of greater density than the entrained solids of the flow

t hrough t o pesevedisposthbaoglsaidferssinky end §ic fiest abtlgt bubebweveissidprodlectiird a dri ve
whereby said sieve, in use, is capable of being actively shaken and/or

Vi br at ecPOBRAT S§CANE 8Wtletoyer si ze material that settles on the sieve may
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.collection zone 1s a reservoir adap Sas a slurry

on denmangd ataphh@Relboliy td thetHoasiag dbédveaRe Sievasidhtthanaleavosic)ofeRNifeidf ed as a
slurry to a pressure vessel. In yet a further aspect the present invention

consi st scompogentts) lobthelurpawill, s e Mlomythrayighi erdrair a firss pant of thetpobids omlys, sai d
met hod cggBrLsLaq.groviding a housing having an inlet, a first outlet, and a
second JHAUgR SYAEHUIELi on  zone, and, disposed therein, a sieve disposed

bel ow sai d fiyfaskhérdifihe 2548 af@Bokity St inPKE B the¥tlrry into the housing via the first
inlet above the sieve and the outflow via the first outlet is such as to enable at least some
oversize material to settle on the sieve and at least some sieve passable solids of greater
density than the entrained solids of the flow through to pass down through the sieve.

Preferably there is provided a drive whereby said sieve, in use, is capable of being
actively shaken and/or vibrated and, in use, oversize material that settles on the sieve may
migrate therefrom to an optional trap for such material.

Preferably said collection zone is a reservoir adapted so that collected solids as a
slurry on demand (optionally with the addition of additional water) can be fed as a slurry to
a pressure vessel.

In yet a further aspect the present invention consists in a method of partitioning
solids of a slurry three ways, said method comprising

providing a housing having an inlet, a first outlet, and a second outlet or collection
zone, and, disposed therein, a sieve disposed below said first inlet and said first outlet but
above said second outlet or collection zone,

passing a slurry via said inlet into the housing across the sieve and, in part, out of
said first outlet whilst at least some of the solids of the slurry fall onto and/or through the

sieve,



above said second outlet or collection zone, passing a slurry via said inlet
into the housing across the sieve and, in part, out of said f28rJshe 2Q06 et
whil st at | east sonme of the solids of the slurry fall onto and/or through
the sieve, 28 June 2006 -6 harvesting or using the solids that have passed
t hrough said sieve and out of said second outlet or into said collection
zone, harvesting or renoving those sol s coll ected on the sieve, and
harvesting or disposing of those solids that have passed out of said first
outlet. Prehavaging arnsingdhe ealids feapt davapdssry throughsaidsiavasnd put ofpas out  of
sai d second ﬁuthett or i@to satid collection zone is as a slurry. Preferably
t he har v&&t! 8“ ¥ Ocﬁilgtﬁgg Icogf’c{%ezog?)’l ids that pass out of said first outlet

is as a sl uamesd?{ge&géxﬁ@bmgttmeQa'idéec%nie & 8% %Hes;m, gq the solids that pass

through the sieve i's by a Slurry feed thereof fromsaid collection zone or

from sai d sehamestmgtdrelisposihg ofi those salids ¢hat heespdsséd amofibaid desttdudesol | ds may

be expressed_under the action of water addition into such pressure vessel.
In still a foratereblydhebavesting osusiag of thersplifls thahpass gyt aftsaid sscenst eutley er

mat eri al ?nt!)Qaiacoﬁ‘Q:; Bzﬁhé’[sra% afS se in ajet cutting procedure prepared for
such use using an %8s parti‘al recycle procedure reliant on a method of

the present prafeablyQhe hAtvedtRb®r dRPodad bMhefsoidiethRl RSSHht JfRYidTrsOsutiet s now be
described with reference to the acconpanying drawings in which, Figure 1 is

a di agr apsasluoyvi ew showing a slurry jet issuing nozzle over a catcher tank

fromwhence g flujd fight f)Jow path ists,to an inlet into, partitioning

appar at us nBnfergblas s Bafuestngrionna of SssPhes PRopsdfiravelt o aiedf iy b

col | ect | 03908 ABLoRAAR!af bbb 200k OF ibiPYid WeBHOBuR: iRBhlprthulne ! urry
es a whole

above th eve, Figure I's a diagrammtic vView 0 rasive jet

cutting péeltfrenmheitdte sbléds iy BOearesntd endes tidnictiah by watr dddicbasad i n
Figure 1 show ng appropriate controls, and Figure 3 shows a preferred
housi ng SWahpressuigevessela partitioning plant in cutaway perspective. In the

G I e N R TN NG
about 10¢%ni@ sh@Yior"®%in a jet cutting procedure prepared for such use using an at least
partial recycle procedure reliant on a method of the present invention.

A preferred form of the present invention will now be described with reference to the
accompanying drawings in which,

Figure 1 is a diagrammatic view showing a slurry jet issuing nozzle over a catcher
tank from whence a fluid tight flow path exists to an inlet into partitioning apparatus
having disposed within a housing thereof a sieve over a collection zone and under an outlet
for flow through of part of the slurry above the sieve,

Figure 2 is a diagrammatic view of a whole abrasive jet cutting plant employing the
arrangement substantially as disclosed in Figure 1 showing appropriate controls, and

Figure 3 shows a preferred housing with sieve of a partitioning plant in cutaway
perspective.

In the preferred form of the present invention a nozzle 7 is adapted to receive a slurry
containing abrasive materials (preferably in a size range of from about 10% to about 70%
of the nozzle diameter via a flow path 21 from a pressure vessel 17. The abrasive slurry
from the nozzle 7 is jetted downwardly over the catcher tank 8.

The catcher tank 8 includes an isolation valve 9 capable of isolating the tank from the

drain via flow path 38. There is a flow path 22 to an inlet 23 of the partitioning apparatus



of the nozzle dianeter via a flow path 21 froma pressure vessel 17. The
abrasive slurry fromthe nozzle 7 is jetted dowwardly over bRgusaimaer
tank 8. The catcher tank 8 includes an isolation valve 9 capabl e of
isolating the tank fromthe drain via flow path 38. There is a flow path 22
to an inlet 23 of the partitioning apparatus 28 June 2006 -7 such as
preferably disclosed in Figures 1 and ¥- This flow path 22 includes a
further catcher tank isolation valve 10. The partitioning apparatus

conpri sesuch dﬁ%%f@iab%im&deﬂgn BipurdYl 1©4nd23 PIIE fl3W itk DB inchRles AFhfthadbove a

si eve screen 27 capabl e of being shaken or vibrated actively above an outl et
(t he secoatchestankdsqlatieh vilive 0.l eads to a col l ection zone 15. The first outl et

26 f f a.lfl, h 29 vi I 9 dr ai . Th
col 1 oct T on 7 HEPBiPHER aRBaS PR i e PR 21 Ot K A nd SR SUIT IR, e ol
17. Th | : j . : :
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31, and ghé kxondatifletPA8 which 164 tpacsHestion\tossEs. 17. As a consequence of use
of punp 31 a high pressure water feed (for exanple, of from690 to 1000

bar) which i $hefifst puiles6 formepatiolea flow@athIfevie alvalve R tp @ drgip vegdatghmestuct i on

punp 12 is n operating on the flo path, 35 .back, to,the partitioning
appar at us) tﬁfleeg(cﬁfegﬂ né‘%‘ea]grlggliuggs ?Tﬁ/?‘é(rﬂa thergfram g@rtpgprefglg%v?sgﬁﬁmﬂ vi a
the fl OWHatﬂh»@Eat&mB@&J%&}&%lﬁ%@é@bﬁﬁ% ¢j et. The water supply 19 is
capabl e of being introduced at valve 16 (eg; an electrical solenoid valve)
into the fl ol lpatpressZreagatedsupplyi (forfeixgmpk @to Pbaspl 2 paszesiviam fRiwipati 38ea ur n
frompressure vessel 17 under the action of a vacuum punp 12 on flow path
35 into PHEP Sht¥Mer 1o pathid into the prassura yessplel Tnad or corssumanserahuse qfgrump

Shurry besh nhl el i LA ALOTS: LIS ALY AR o' oA BEER R ryeasel 17 A

air pressuri an or pu on oW pa

force, Pﬂé@dﬁré’@bﬁé‘ﬁ the VO 16 isd16sedani GudidnpuslPBER . nobBE&@ atitily @bthasiowe i nto the
catcher tank 8 via flow path 39 and, when valve 5 is closed and valve 3 is

open, t opathdS deek to tBY partitidniagapparatiepiocxptesgamabrasivy matergllademisluoyt hi s can
Pl 211 oveolen! LOURRL b0l RISl So0, T 0m Lo purp ST (e outf]ow o
et 2, SRR P 2D BT s Ot Ao o
make up sdiermid vavepherthallowepath 22 eashominsialHigura2e an operabl e a feeder val ve
> to the cat X%}a{ter and/or slurry return from pressure vessel 17 under the action of a vacuum
pump 12 on flow path 35 into the catcher assists in providing the water requirements for a
slurry best able to flow along the flow path 32 to the pressure vessel 17.
A air pressurising fan or pump 1 on a flow path 40 into make up tank 2 can force,
when valve 5 allows and valve 3 is closed, make up abrasive into the catcher tank 8 via
flow path 39 and, when valve 5 is closed and valve 3 is open, to the drain 37.
A drain is depicted generally as 37 and to this can be allowed to flow part of the
water feed from the pump 31, the outflow of the undersize less dense materials from the
partitioning apparatus (eg; under action of vacuum pump 30) and any water and light
material outflow from the catcher tank 8 (via the flow path 38). In addition, if desired a
make up abrasive material tank 2 can itself have an operable a feeder valve 5 to the catcher
tank 8 where it blends make up feeds of abrasive with used abrasive (and kerf material
from any work piece interposed between the slurry and the jet issuing nozzie 7).
A control panel 4 is electrically connected to at least valve 5, (optionally) valve 6,

valve 10, valve 16, (optionally) vacuum pump 30, (optionally) pump 31, (optionally) pump
12, (optionally) air supply fan 1.



tank 8 where it bl ends nmake up feeds of abrasive with used abrasive (and
kerf material fromany work piece interposed between the sl ungyuazbhgshe | et
i ssuing nozzle 7). A control panel 4 is electrically connected to at | east
valve 5, (optionally) valve 6, valve 10, valve 16, (optionally) vacuum punp
30, (optionally) punp 31, (optionally) punp 12, (optionally) air supply fan
1. 28 June 2006 -8 In operation the sltkhry passes thru nozzle 7 and cuts

wor kpi ece. The spent abrasive and workpiece waste falls into catch tank 8
bel ow. The slmuopeyatiunnghe &l]lrnylpak&stlh'a ndkzle 7ynd tutomdrkgieat e spaimtabBasive u t he
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punp 11 and waste due to it being too fine to be recycled. This new abrasive
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slurry from the hopper 15 into the vessel 17. The heavy abrasive settles
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whi ch i Nreividgodny dMersited aptaBent invention is a 150 US rresh standard si eve
adapted to allow through particles below 0.15 nmin size with such a sieve
and such i nl Bfhepthg pressusyfspe) Ui aiepdiopefdli éselbanpthr suctinnerumn bisudkhe housi ng

25 bet V\e\?vgtetf ?rom cre%%ssepan%tcrgz{tesl anVEE;{luI%sWhlch then draws abrasive laden slurry from

the hopper 15 into the vessel 17. The heavy abrasive settles into and fills the vessel whilst
the rest of the water passes thru the slurry pump 12 and is pumped back into the sieve
shaker.

A preferred form will now be described with reference to the Figure 3.

Figure 3 shows in cross section the inlet 23 being a 15 mm diameter inlet and the
outlet 26 as a 15 mm diameter outlet both positioned about 100 mm above the sieve 27
which in one form of the present invention is a 150 US mesh standard sieve adapted to
allow through particles below 0.15 mm in size with such a sieve and such inlet/outlet
configuration preferably distance across the housing 25 between the first inlet or inlet 23
and the first outlet 26 is approximately 250 mm.

We have determined that where a slurry having abrasive materials and kerf therein
with a solids content of 0.3 kg/min at a flow rate of 2 litres/min is introduced by the inlet
23 there is, in steady state conditions, an outflow of about 2 litres/min via the outlet 26
with the outcome that most of the oversized materials, (ie; above 0.15 mm in particle size

of sufficient density) are collected on the screen 27 carried under a removable assembly 28
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removed (eg; with screen removal and replacement) or preferably can be collected in a trap

peripherally of the screen (ie; they migrate under the shaking of the screen [e.g. by some

eccentric mass (not shown) acting on the member 30] and/or with effect of the flow

through) from whence they can be removed. To enhance this effect the sieve or screen 27

can slope slightly to trap 29 and the sieve carrying assembly 28 can be resiliently mounted

relative to member 30 reliant on rubber bushes 31.



WHAT IS CLAIMED 1S: 1. A method of handling abrasive SO|IdS ng@gr éigysed
in an abrasive slurry cutting procedure of a kind which, a

hi gh pressure abrasive slurry through a nozzle onto a mork pi ece over
and/or in a catcher tank, the handling nmethod conprising or including
catching the used abrasive slurry toge &gr with work piece kerf material in
said catcher tank, passing at |east s of abrasive solids collected in
the catcher tank as a slurry to a partitioning apparatus that includes a
sieve, the partitioni paratus as a result of the rate and velocity of
t he sl ur WHATLS %l/éIMEﬁé gi eve providing one streamof solids which passes

down thr th tn?e%hodngf;/lhaéﬁgg%g@rgﬂ V\% ﬂdprggtenﬁs usde% IE%R%B 1’ve Sh‘lrgp éu[ttf[:nt rai ned,

of passi t hrou A EE° 4T 98 &M Pat r%ugh t he

sieve whprlosédusé of A kia@ twiatH) @6l ues jet@a ﬁig-hrﬁré‘ssu@%rd%a%sdhﬂﬁy mo@hsd nyzzke to the
nozzle for jetting a pressurised or pressurisable slurry which includes the
partiti opelel 28Ik @iece orerandiarar akaisherdanle dhe hangling methodgjompsising orA net hod of
cIa|n11 ﬁﬁﬁln there is a partitioning of the solids by the partitioning
appar at us e ways, the aforenentioned two solids streans and oversized

solids that ehtehing the@Bed ftrasivelslupty dogetlar wiasdrkipiédeil@tinfategildhrgid on the
sieve. 3. A rrethod of claim2 wherein the solids passed to the nozzle are in

t he si zecatehegtanks from about 10%to about 70% of the nozzle dianeter. 4. A
met hod of any,.ong, {%QSW@ ?%81%'51% sSlid Bhe 08 Sl cwﬁeﬂ%ﬁ?w&slﬁ%ﬁoﬁ' urry to
the nozzle fRvVOPdes

ressure wat er exp I'ESSI ontTroma pressure vessel.

5. A net padtiefing appacdies mht tnhmdﬁg eciedd n@epdrﬁtmfang\/ﬁppaeatns EXT desﬂRb'ftHel rari ng
apparatus conprises or includes a housi ng _having a first inlet, a first
out | et, akvelocity|of gha slemy %ﬁ@vsﬂhgé@aﬁarqyeﬂmépne %Ffﬂnhogﬁoél%w@i@mﬁé@d bel ow

R T s R
and passthirdughsheisieye, athich pates aaruds vathechdnythirough the sieve whilst still entrained as
a slurry, and
passing as a slurry to the nozzle for jetting a pressurised or pressurisable slurry which
includes the partitioned solids stream that has passed through the sieve.
2. A method of claim 1 wherein there is a partitioning of the solids by the partitioning
apparatus three ways, the aforementioned two solids streams and oversized solids that drop
from the slurry are at least initially retained on the sieve.
3. A method of claim 2 wherein the solids passed to the nozzle are in the size range of
from about 10% to about 70% of the nozzle diameter.
4. A method of any one of the preceding claims wherein the passing as a slurry to the
nozzle involves high pressure water expression from a pressure vessel.
5. A method of any one of the preceding claims wherein said partitioning apparatus
comprises or includes
a housing having
a first inlet,
a first outlet, and
a collection zone or second outlet, and
a sieve disposed below said first inlet and said first outlet but above said collection

zone or second outlet,



t he housi ng above the sieve such that at |east sone of the Iig#gd e 200
conponent (s) of the slurry wll, as a flow through, entrain uh %é&or

| ess dense solids out through said first outlet, and wherein the rate and
velocity of intake into the housing via the first inlet above the sieve and
the outflow via the first outlet is SUﬁB as to enable at |east sone oversize
solids to settle on the sieve (where they are of an appropriate density) and
solids (not entrained out of said first outlet) of sufficient density and
of a size less than that of the oversized material to pass down through the
sieve. 6. A siHeeigmsaid fishinketwhiorresaiveandpass theeslyrsy g aor.aFeea@siﬂgfiIQﬂty.lmmu ] ect ly
shaken /
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as reqU|red at the nozzle, high pressure water can express the solids
streamto padsl wkereindheese and V@ocwx Ffdntakeinge thce| houping Vinthe | figstrinlet sheveei n

there isuGoRLLQhd 'o%trilwk'f adth%??ét%aééflh‘ ﬁi]éﬁ as t M%b‘?é‘me&ft W3 %b& pLessure
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the valved flow path, to said pressure vessel. 9. A nethod of anél one of the

pr ecedi n@lt@lf&fir?élt aheid first pHEet of suffipient deasity and efagizoless thap thagphine

replenis f f A nmet hod of claim9 wherein said
replenis E%ﬁ%mqﬁ%gaﬁto E&ﬁ% Jﬁ é%ﬂ: %Q%ald catcher tank. 11. A nethod of
any one 6f tAengfih@Ceftilng § I“&lefﬁin vdid seve istadireetly or pridinectde shakes ahd/ds
agltatlon water feed into the catcher tank. 12. A nethod of any one of the
pr ecedi nHPEIAY §i€VRherein there is an overflow out take of at Ieast mater
fom & ey cal Klid @ffclaibrb it P bROT G AR A0 B1sths Wi GAE Gk
wherein a control systemreliant on east one sensor contro
of val vespparstushagpollbdtivn zdmbanﬂrthwcmtahalmdkﬁv péth tl@fﬁéﬁrﬁhlt@ﬁ peéssmx’ee system
capabl e of gerfornlng t he et ho 14. Abrasive slurry cutting plant

conpri si WFSATOMhWhiFS: Ayyreanirghatdhe pezzls, frapressuteappter GanexpEsseFherseils 28 June
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A method as claimed in claim 7 wherein there is controllable liquid and/or slurry
flow path from said pressure vessel back to said collection zone of the partitioning
apparatus capable of moving as a slurry more solids from said collection zone through, via
the valved flow path, to said pressure vessel.

9. A method of any one of the preceding claims wherein there is included the step of
providing a replenishment feed of abrasive solids.

10. A method of claim 9 wherein said replenishment solids are introduced into said
catcher tank.

11. A method of any one of the preceding claims wherein there is provided a solids
agitation water feed into the catcher tank.

12. A method of any one of the preceding claims wherein there is an overflow out take
of at least water from the catcher tank.

13. A method of any one of the preceding claims wherein a control system reliant on at
least one sensor provides a control of valves and pumps which determines the modes of
operation of the system capable of performing the method.

14.  Abrasive slurry cutting plant comprising or including an abrasive supply system,

a catcher tank,



pi ece over and/or in the catcher tank, partitioning apparatus, a pressure
vessel, apparatus on demand to provide a supply of high pressidBduma2d6 into
said pressure vessel with an ability to express water and/or a slurry
therefrom apparatus to convey as a slurry caught solids fromthe catcher
tank to said partitioning apparatus, apparatus to convey a useabl e abrasive
solids streamas a slurry fromthe partdtioning apparatus on denand to the
pressurisabl e vessel, (optionally) apparatus on demand to provide a water

feed to the L£@izGheor feltitg as 4 Bty RASIVY Yol RBRAIAdNYSaphRop?la®ly B6sitiediaék Of the
apparatus to convey a usable abrasive solids stream a feed of water for

t he sol ipiscesverand/eninpghe eatehesiankhe partitioning apparatus to the pressure
vessel, and rei.n the partitioning apparatus conprises or includes a
housi ng haviBig™ 4 18 ?pﬁa“ﬁ‘ﬁ’et, a first outlet, and a collection zone or
second out | efpregiek vessdleve di sposed bel ow said first inlet and said first
outl et but above said collection zone or second outlet, wherein said first
inlet is to appeeiusendetapdde providas supphycafdiighepressuosrwalse itasal@ressamek at a

rate and velocity into.the housin ove,the.sieve such that at |east sone
o the | YT Fitna BT PO e A BB 3 T ow T hr ough. - ent rai n
first part Qpphiafis3®bsifeyR8iaRthrrpQubhSsonilé £hmahe caeR@itk Bfsaf@ssi ng t hr ough
the sieve out through said first outlet, and wherein the rate and velocity

of i nt akrar@foningappatatysy i nto the housing via the first inlet above the
sieve and the outflow via the first .outl.et is such as to enable .at .|east
some.over si PRSbed? faved o e abiasiYF hettsclrdut 45 s Bord dfhirifoning o
passabl eapp@ratidonUentih@ad eHe pré@nfbdbye ¥d3sd), t he entrained solids of the flow

t hrough to pass down through the sieve. 15. Plant of claim 14 wherein there

is a said cdppieenallyhapparatussn demans tg prevdde & wiater fieedrto theheateher kamkcol | ect ed
jalnied; Oglép%glsalllw gﬁi)a%)a@usdt%n&g\%dg,oa%tpia %?’ltllley ap\f)mldrta usttcr)] %or?\ge(gli at dsggle%gra%gv%i tional 28
solids stream, a feed of water for the solids stream to pass from the partitioning
apparatus to the pressure vessel,
and wherein the partitioning apparatus comprises or
includes
a housing having
a first inlet,
a first outlet, and
a collection zone or second outlet, and
a sieve disposed below said first inlet and said first outlet but above said collection
zone or second outlet,
wherein said first inlet is to receive and pass a slurry received from the catcher tank
at a rate and velocity into the housing above the sieve such that at least some of the liquid
component(s) of the slurry will, as a flow through, entrain a first part of the solids being
solids which are capable of passing through the sieve out through said first outlet,
and wherein the rate and velocity of intake of the slurry into the housing via the first
inlet above the sieve and the outflow via the first outlet is such as to enable at least some
oversize material to settle on the sieve and at least some sieve passable solids of greater
density than the entrained solids of the flow through to pass down through the sieve.

15. Plant of claim 14 wherein there is a said collection zone which is a reservoir from

which the collected solids as a slurry on demand (optionally with the addition of additional



water) can be fed as a slurry to said pressure vessel from whé8deng¥¥6sol i ds
may be expressed to the nozzle under the action of high pressure water
passing into such pressure vessel. 16. Plant of claim 13 or 15 wherein
apparatus is included whereby said sieve, in use, vibrates and/or shakes
and, in use, oversize material that sé@tles on the sieve may mgrate
therefromto a trap for such material. 17. Partitioning apparatus capabl e of
partiti owitcrg cambe &dlaiscdsslmfy 7:) saidprngsum vdsged $itont Wwheree thayalidssadycbeappar at us
conpri si ng | udi ng a hO#]I%I ng h&f\éﬁ‘nﬁ a first inlet,,a fifst outlet, a
Second GubIested 18 naz2EgidgE R RIS AEMEN BrestHie HAlep DRt DR HoB ZFEoNIEr ot
inlet, sgid)first outlet and said second outlet but above said collection
zone, wherein said first inlet is positioned above the sieve and adopted to
recei ve land Plpao$ ckaimIlarolry5aztheaeinaplmramsiisvieélodédwhérabyosati&heiehe;dﬁiusnag above the

si eve such t hat , at ast . sone of the |i onen of the slurry
W adTreler gl PhBRgTae L ot Avestigy matep AL DAL BSOS St MeK BTN o d
first oqﬁérgﬁgmttglgnragtf@rﬁgggnya%r@g_l ty is such as to enable at |[|east sone

oversize (i.e. non Sieve passable) solids, if any, to mgrate across the
si eve arid' p &astitidming gpasatiisl caymblnaf partitiating dradsoéitdsIoefa:ssluxsptaeleai;tetheeepassabl e

solids o denS|t t han .t entrai ned sieve passable solids of the
flow thr“fﬁ)'g’lfafdg)apﬁ Us r’csmgo‘?fdﬂ‘g{‘%g sieve. 18. Apparatus of claim 17

wher ei n thergHo%Slg%M,lggd a drive whereby said sieve, in use, is capable of
being actively shaken and/or vibrated. 19. Apparatus as claimed in claim 17
or 18 wherei i fastiidletol | ecti on zone is a reservoir adapted so that collected

solids as a sI roé: {1 dermand (optionally with the addition of additional
water) is fed H§t tlg 'urry to a pressure vessel. 20. A nmethod of partitioning

solids of a glsHédnd JueEandays, said nethod conprising providing a housing
having an inlet, a first outlet, and a collection zone, and, di sposed

therein, a sae:vklemogptosed bel ow said fi rst inlet and said first outlet but

above said %Osuv?ec iép%gedz Bélgw sa1d ﬁys??nlgto said first outlet and said second outlet but

above said collection zone,

wherein said first inlet is positioned above the sieve and adopted to receive and
pass a slurry at a rate and velocity into the housing above the sieve such that at least
some of the liquid component(s) of the slurry will, as a flow through, entrain sieve
passable solids out through said first outlet, the rate and velocity is such as to enable at
least some oversize (i.e. non sieve passable) solids, if any, to migrate across the sieve and
pass through said second outlet, and at least some sieve passable solids of greater density
than the entrained sieve passable solids of the flow through to pass down through the
sieve.
18. Apparatus of claim 17 wherein there is provided a drive whereby said sieve, in use, is
capable of being actively shaken and/or vibrated.
19. Apparatus as claimed in claim 17 or 18 wherein said collection zone is a reservoir
adapted so that collected solids as a slurry on demand (optionally with the addition of
additional water) is fed as a slurry to a pressure vessel.
20. A method of partitioning solids of a slurry three ways, said method comprising
providing a housing having an inlet, a first outlet, and a collection zone, and, disposed
therein, a sieve disposed below said first inlet and said first outlet but above said

collection zone,



14 passing a slurry via said inlet into the housing across th@ §g&¥ﬁ¥%nd, in
part, out of said first outlet whilst at |east sone of the so?i S ot the
slurry fall onto and/or through the sieve, harvesting or using the solids

t hat have passed through said sieve and into said collection zone,
harvesting or disposing of those solidgthat have passed out of said first
outlet, wherein said housing includes a second outlet via which a renoving

of those solids collect ed on tlhfg %i g}v OCCUrs. 2@1 A met hod as, cl gi FEd in
ol ai m 20 wherFHnE A, Vastigebinte Mo hpishe apiost Bie teerande m BaLouBal of

sai d secQnrifiRubht®: wilst M10ast 8bifle ©OtHAGIHLHS the BRIlySfaRdnfd Mdbr througB thé Met hod
as clainmed in claim?20 or claim 21 wherein the harvesting or disposal of

t he sol isievet hat pass out of said first outlet is as a slurry. 23. A nethod
as clainmed in _any.one of. clains.20,to0, 22 wherejn the harvesti or using of
Che sol i ds ¢ MATVESHEE of PrigE e SR e biVesP P eCiEpughrypd cise ARG Sa/d o sai
col | ecti @MectZd@nel fromsaid second outlet into a pressure vessel from
whence the solids may be expressed under the action of water addition into
such pressur dassirg or digposingdithord sotidaiimt lmve passed loat afssakDfitsd oatdetwher ei n
said slurry to be partitioned includes solids for recycle use in an

abrasive water, jetting,system ,25. Partitioning.apparatus subst ially as
ner o nbef or e WGP BREPRITHE RS b acont el Side BRI FemB g & thode
acconparnglingcslicdmdristhe s@ve Ocdies. hod of partitioning solids substantially as
her ei nbef ore described with reference to any one or nore of the

accorrpanaéi ng draw ngs. 27. Abrasive slurry cutting plant having a solids
recycl e Hrr hgeathast as caimgd pn glatm 3P wheeaiy dhediapedsting subsrZaf ﬁha|5p§grd%1t§nat

her ei nbef Lo i th, referen . re of the
acconpaHﬁ@%@“ﬁ&%@Fﬁ%%ﬂ“@%ﬁ“%§%%ﬁﬁ%%f%?kﬁ%%g‘?%ggﬁiésku e solids materials
subst anti2al | A nashdiedsaildiet af €laird @0 ©F chad 2Mvilerdia ey iemesting o ABposal BPr e of

t he acc%gggcﬂ}/disrggatdravm ngs. . )
pass out of said first outlet is as a slurry.

23. A method as claimed in any one of claims 20 to 22 wherein the harvesting or using
of the solids that pass through the sieve is by a slurry feed thereof from said collection
zone or from said second outlet into a pressure vessel from whence the solids may be
expressed under the action of water addition into such pressure vessel.
24. A method of any one of claims 20 to 23 wherein said slurry to be partitioned includes
solids for recycle use in an abrasive water jetting system.
25. Partitioning apparatus substantially as hereinbefore described with reference to any
one or more of the accompanying drawings.
26. A method of partitioning solids substantially as hereinbefore described with
reference to any one or more of the accompanying drawings.
27. Abrasive slurry cutting plant having a solids recycle arrangement, said plant or
recycle being substantially as hereinbefore described with reference to any one or more of
the accompanying drawings.
28. A method of handling abrasive solids materials substantially as hereinbefore

described with reference to one or more of the accompanying drawings.





