WASTE CONCRETE AND AGCGREGATE RECLAI MER FIELD OF INVENTION 5 This invention
relates to a method and apparatus of reclaimng solid aggregates from
slurry water, and preferably renmoving fines fromslurry water, resulting in
clarified water. This invention has particular but not exclusive _
application in the concrete batching industry, and may be applicable in
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of excess concrete, waste concrete and the washing of mxer trucks and
plants create an environnmental concern, and is a costly one. Settling
ponds have been traditionally used to separate solids fromliquids. Solid
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The purpose of separation is the recovery of either the solids or the
liquids or both for further processing or for the release 30 of one or the
other into the environnent.

BACKGROUND OF THE INVENTION

15 In the concrete batching industry, disposal of excess concrete, waste concrete and the

washing of mixer trucks and plants create an environmental concern, and is a costly one.

Settling ponds have been traditionally used to separate solids from liquids. Solid laden
slurry water to be disposed is discharged into a first pond for initial separation. At a
20  second pond, further residual materials settle out, leaving clarified water to be transferred
to a third pond. This system allows heavier material to be separated through gravitational
settling. These solids are then eventually physically removed. However, for effective
settling to occur, large settling ponds are required. This is undesirable in land scarce
areas, for example, Singapore.
25
It is now desired to separate one or more solids from one or more liquids where
beforehand, each solid existed in suspension in each liquid, in the form of fines, or settled
in the liquid, in the form of silt, granite and sand. The purpose of separation is the
recovery of either the solids or the liquids or both for further processing or for the release

30 of one or the other into the environment.

A number of devices have been invented for separating solid laden slurry water and
particles of varying size into distinct, separate groups. Screens have been widely
employed for this purpose.
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A nunber of devices have been invented for separating solid |aden slurry
wat er and particles of varying size into distinct, separate groups.
Screens have been widely enployed for this purpose. 35 Static screens have
often been used, where it provides a liquid reservoir at the top, a weir
over which liquid flows, and a sl oped screen which all ows filtgredhliqu:dd
to flow rough ile the suspended soljds are being separated. The solids
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to be hanelightthé Basticebiebnst ati c screens. However, this type of screening,
depending on the size of the solids, can either pass through the
perforations with the liquid, or clog the perforations. 20 Another type of
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15  presents a fresh screening surface to the suspension, thus allowing larger flow rates to

be handled than with static screens. However, this type of screening, depending on the

size of the solids, can either pass through the perforations with the liquid, or clog the

perforations.

20 Another type of separator is the screw type reclaimer. These reclaimers employ a screw
type conveyor for advancing the product through a reclaimer cylinder or chamber. The
screw reclaimers are required to extend along the entire length of the reclaimer cylinder.
Screw type conveyor reclaimers are inefficient because they work against the force of
gravity. Screw conveyors force the product up and through the reclaimer cylinder or

25 chambers instead of allowing the force of gravity to efficiently move the product
therethrough. Further, these types of reclaimers provide limited hydraulic capacity in that

they are unable to take multiple truckloads of solid laden slurry water.

A further method of separating waste aggregates from liquids involves the use of buckets
30 on screws. Aggregate is introduced into the buckets, by way of the rotating screw, and
the aggregate is advanced away from the liquid, thus separating it. This type of system is
also inefficient in that the rotating screw needs to take into account the weight of the

individual buckets on the screws.

35 Besides mechanical means, polymer or chemical addition systems have also been

introduced to improve the removal of solids. For example, coagulants and flocculants are
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Screw type conveyor reclainmers are inefficient because they work agai nst
the force of gravity. Screw conveyors force the product up and through the
recl ai mer cylinder or 25 chanbers instead of allowing the force of gravity
to efficiently nove the product therethrough. Further, these types of

recl ai mers provi de limted hydraulic capaci ty in that they are unable to
take mul ti t ruckl oad solid | ad water. A further nethod of
separ at i ﬁagﬁé?t%asgdﬁ?‘%%togy?geﬁﬁ?g SHYAS (r} lrﬁ‘ %/'U@éwlaf?é dewewy. thaaddttien 30 on

SCrews. Aggfesgactremuaals ahd eddriess indyoaltdrethb UtlattySof 1By reBidin®d maeeriaPladi Ng
screw, a ate S advg]nced away fromthe liquid, thus separating

it. Thi SPCELW)% fﬂ'ga SriPQundgsiigblenetficient in that the rotating screw
needs to take |nto account the weight of the individual buckets on the
scre ES Bes ﬁﬂECham c{a e msr or chem cal addition systens
have 3l s '%8%8 BB REEE Y | 8"%1“698 i mPé%Wéﬂasb?mgkﬂr?@soneFHrm@ﬁé?ﬁp
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fromthe slurry water. However, the addition of these chem cals and
additives may alter the quality of the reclained material and |iquids, and
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skill ed addressee. 10 SUMVARY OF | NVENTI ON According to an aspect of the
present invention, there is provided a solid matter 5 separation apparatus
as claimed in claiml1l. Preferred aspects of the present invention are in
accordance with the subject matter of



subsidiary clainms of the appended clains, and are inported into the
description by reference. to In an enbodi nent of the invention, it is to
be appreciated that the lanmella plates increase the effective separation
surface such that its maxi nrum adm ssible hydraulic load is higher than
that used in traditional reclainmer systens. The final distributed solids 91

form bo r ggregates on the |lower side of the lanella

pl at es, §H&)"‘?f‘ﬂ§ 6%?"?% upper side of the lanella plates. Thus, with
the use of the lanella plates, short settling is achieved, as the
effective separation area for flotation and sedinentation is increased. In

a preferred enbodi nent, the level of agitation, inparted by the agitation
nmechani smccordibgctan aheaspent oblthedorbyert ingation,Tteerpuis pereeded o Bokd agattent i on

mechapi smis et gregates and slurry water, to inpart
enoug v@?%%?ﬁ%ﬁ i"g’af*ﬁ%és 2%{;'?@’?(@8@% l'urry water to be above the settling
velocity of the particles in the slurry wat er. Thus, there is no need for
space copsylm n ponds e rec' t ed that
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agltated e3nd rise up, and not settle at the bottomof the reclaimng tank.

Thus, HPDI 1 i ng the level of agitation by adjusting the velocity of
t he B@ltatlon mechani sm a user w|II be able to control the si ze of
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Is tor eHDK {hgﬁ thS tutse |n tra e&"%a?rec‘almer systems. The final distributed solids 91 form
both larger concrete aggregates on the lower side of the lamella plates, and fines 92 on
15 the upper side of the lamella plates. Thus, with the use of the lamella plates, short
settling is achieved, as the effective separation area for flotation and sedimentation is

increased.

In a preferred embodiment, the level of agitation, imparted by the agitation mechanism,
20  can be controlled by a user. The purpose of this agitation mechanism is to agitate the
solid aggregates and slurry water, to impart enough velocity to the solid laden slurry
water to be above the settling velocity of the particles in the slurry water. Thus, there is
no need for space consuming settling ponds. It can thus be appreciated that a higher
agitation will impart a higher velocity. This will allow finer particles, with lower settling
25 velocities in the solid laden slurry water to be agitated and rise up, and not settle at the
bottom of the reclaiming tank. Thus, by controlling the level of agitation by adjusting the
velocity of the agitation mechanism, a user will be able to control the size of particles that

are to be settled at the bottom of the reclaiming tank.
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fromthe base of the reclaimng tank, to the exterior of the tank for
further processing or for reuse, as the case mght be. 10 In a preferred
enbodi ment, the reclaimng tank further includes an indentation at an end
of the reclaimng tank to provide a tenporary storage for the settled
solids. Preferably, the solid renoval systemis a conveyor systemthat
extends fromthe interior 15 of the tank, and preferably fromthe
indentation of the reclaimng tank, to the exterior of the tank, and thus
conveying the waste aggregate that have settled. In a preferred enbodi nent,
t he conveyor systemis fitted with a plurality of protrusions on 20 the
belt, to allow the waste aggregate that settle towards the bottom of the
recl ai m nga furthek pieferb] eratiddiradntt ol ey idgeriiah dtheneclgimer REunksr prbviddtbwiiagk by

t he otrusjons o butments,. .25 In yet another preferred enbodi nent of
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water is,introduced into .t reclaimng tank. This allows a |arger
hydrauligxr?%ﬁﬁafgmﬁ?sFﬂPg ced into the tank, without the need to
meticulously nmeter the input into the tank. 30 35 4 ti Preferably, the
| i qui d-notion generating neans is a pressure inducing neans. 10 In a
preferred enbodi nent, the solid matter separation apparatus has
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Preferably, the solid removal system is a conveyor system that extends from the interior
15  of the tank, and preferably from the indentation of the reclaiming tank, to the exterior of

the tank, and thus conveying the waste aggregate that have settled.

In a preferred embodiment, the conveyor system is fitted with a plurality of protrusions on
20  the belt, to allow the waste aggregate that settle towards the bottom of the reclaiming
tank to be carried towards said end of the reclaiming tank by the protrusions or

abutments.

25 In yet another preferred embodiment of the present invention, the reclaimer further
includes a baffle plate to contain the turbulence that may be imparted when the solid
laden slurry water is introduced into the reclaiming tank. This allows a larger hydraulic
load to be introduced into the tank, without the need to meticulously meter the input into
the tank.
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first set interleave with the plates of the second set to forma convol uted
passageway therebetween through which the slurry liquid is able to flow
15 Preferably, the reservoir is defined by an inner peripheral surface, and
at |east sonme of the plates of the second set extend fromthe inner
peri pheral surface of the reservoir and protrude partly into the
reservoir. 20 Still preferably, at |east sone of the plates of the first
set extend froma support portion |located in the reservoir and protrude
fromthe support portion partly into the reservoir. 25 Preferably, the
pl ates that extend fromthe support portion interleave with the plates that
extend fromthe inner peripheral surface of the reservoir for formsaid
convoluted pathway. 30 According to another aspect of the invention, there
is provided a reclaimng system as clainmed in claim23. According to yet
anot her aspect of the invention, there is provided a nethod of separating
solid matter fromslurry liquid passing through a reservoir of a solid
matter 5 separation apparatus, as claimed in claim44. 10 15 25 30
DESCRI PTI ON OF FI GURES

Preferably, the liquid-motion generating means is a pressure inducing means.

10
In a preferred embodiment, the solid matter separation apparatus has lamella-like
arrangement of plates, including a first and second set of plates wherein the plates of the
first set interleave with the plates of the second set to form a convoluted passageway
therebetween through which the slurry liquid is able to flow.

15

Preferably, the reservoir is defined by an inner peripheral surface, and at least some of
the plates of the second set extend from the inner peripheral surface of the reservoir and
protrude partly into the reservoir.

20

Still preferably, at least some of the plates of the first set extend from a support portion

located in the reservoir and protrude from the support portion partly into the reservoir.

25
Preferably, the plates that extend from the support portion interleave with the plates that
extend from the inner peripheral surface of the reservoir for form said convoluted

pathway.
30

According to another aspect of the invention, there is provided a reclaiming system, as
claimed in claim 23.
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In order that the invention mght be nore fully understood, enbodi nents of
the invention wll be described by way of exanple only, with reference to
t he acconpanying drawings, 5 in which: Figure 1 shows a preferred

enbodi ment of an apparatus in the formof a reclainmer; Figure 2 shows a
second preferred enbodi nent of an apparatus in the formof a reclainer, 10
Figure 3 shows a preferred enbodi nent of an apparatus in the formof a
clarifier; and Figure 4 shows an incorporation of the enbodi ment of the
reclaimer and the enbodinment of the clarifier conbining to forma

recl aim syst e Fiqure 5 sho net.hod ,of separating . solid matter from
slurry | ?‘gﬁ?’ﬁ'“glg 'YﬁL:' 59&‘3& r?esaeéf8@%@‘5“8%03‘%%%(3&5@839?@ mgiAcd Pfscal e.
DESCRI PTsé&parafing=MBaDink/i TiEoreFs|IrhElid NV pbESikgN tHiretigh aneservbil bf BoywliRens@ge in
detai# tq the. preferred engﬁ%iaentshﬁ% the invention, 20 exanples of which
are i1l uSERUPIQY FRPFIS. A5 HDEAN A 4wi ngs. The preferred enbodinents of
the invention are not intended to limt the invention in its broadest
aspect to these enbodinents. On the contrary, the invention is intended to
cover alternatives, nodifications and equival ents, which nay be included
within the spirit and scope of the invention as defined by the appended
clainms. Furthernore, in the follow ng detailed 25 description of the

enbodi ments, numerous specific details are set forth in order to provide
an ub@erstandi ng of the present enbodi nents. Referring to the draw ngs, an
enbodi mrent of a solid matter separation apparatus in the form of a
reclaimer 100 is seen in Figure 1. The reclainmer 100 includes a reservoir
inthe formof a 30 reclaimng tank 10, the base of which is preferably
inclined. However, it is to be understood that it is not an essenti al
feature of the invention for the base of the reclaimng tank to be

15

25
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inclined, as the invention will still work when the base of the reclaimng
tank 10 is planar. The reclainer 100 is designed to separate desirable
solids 91, capable of being 35 reclained, fromsolid laden slurry water 90
passi ng through the reclaimng tank 10. Exanples of these desirable solids
are fines, silt, granite and sand. 8 The termsolid | aden s:curry wialter

i ncl udes | i f] nd the termfines used hereinafter w

i ncl ude }9 :4'@%@@050#\%3@'%&5 ke silt and sedinents. The reclainmng tank 10
is provided internally with a plurality of plates in a lanella-like 5

n the formof a serles of lamella plates 20, which are
S; :—:-? gggg}ﬁwdlﬁ& Fhaﬁﬁt? inverign yghtRs Mot Uy U”?%’S‘Qeérﬁquﬂﬂ@fﬂfﬁ of the ipygngion
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pr ef er abl ot 90. The plates 20 are adapted to receive par t he 'solids
91 fr ’%‘@h'g%lld | aden slurry water 90 as it noves relative to the plates

20. 10 Sorre or aII of the plates are arranged with a sloping inclination so

t hat any_soli ds received thereon will eventuall settl e off the plate
20 by gr gﬁuf‘i/? QO‘%S pegipreemagdinent of an apparatus in ®Brof afpelaimeie vel ocity
of the | Figurdl 2oehoveen bbnRl BlefsirddS emBsdifient RN BBpara®ttihi e foRheof0h t he
solids, the solids will be carried upwards between the plates and out of
the tank"CB¥M8h|id | aden slurry water 90 is introduced into the reclaining

t ank1d.0, Fijurd Behbwi 8lpreTBRéeembOdimERt SrapRddhfathd NGRe %mfdf@rala?rmbr dpg91 of the
solid |aden sl u&ﬂ\é§\/\/ater 90, the reclaimng tank 20 10 further 1 ncludes a

li qui d- nbiSUEn* § ap iNegrAeEatios qf fhe erabedimanixef tagyrectaimenandion smbodimerd.  The

agi tati OBfﬂﬁiE(bjhalﬂbrséBnﬂQmﬁgﬂﬁfoﬂh%sre@IamgéQﬁété% notion in the reservoir
relative_to \gslates by agitating and inparting a velocity to the

solid I aﬁ@Hr% §hews agsthodyef separatlng solid matter from slurry liquid

15  The attached drawings are not necessarily drawn to scale.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Reference will now be made in detail to the preferred embodiments of the invention,
20 examples of which are illustrated in the accompanying drawings. The preferred
embodiments of the invention are not intended to limit the invention in its broadest aspect
to these embodiments. On the contrary, the invention is intended to cover alternatives,
modifications and equivalents, which may be included within the spirit and scope of the
invention as defined by the appended claims. Furthermore, in the following detailed
25  description of the embodiments, numerous specific details are set forth in order to

provide an understanding of the present embodiments.

Referring to the drawings, an embodiment of a solid matter separation apparatus in the form
of a reclaimer 100 is seen in Figure 1. The reclaimer 100 includes a reservoir in the form of a
30  reclaiming tank 10, the base of which is preferably inclined. However, it is to be understood
that it is not an essential feature of the invention for the base of the reclaiming tank to be

inclined, as the invention will still work when the base of the reclaiming tank 10 is planar.

The reclaimer 100 is designed to separate desirable solids 91, capable of being
35 reclaimed, from solid laden slurry water 90 passing through the reclaiming tank 10.

Examples of these desirable solids are fines, silt, granite and sand.
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The velocity, inparted to the liquid, is higher than the settling velocity
of the fines 92. This 25 causes the fines to be carried by the current of
the liquid, and discourages the fines 92 fromsettling to the bottom of
the reservoir. The agitation mechanism 40 is capable of varying the degree
of notion generated in the solid |aden slurry water 90 in the reservoir

relative_to. the order to influence th 30 size of solids 91 that
is separ 5&' der éﬁll"ﬁ?é’egl ‘t'rﬂﬂl""laf‘?ﬁdf‘%l”‘?ﬁ? ?W@SI%&%?’ Fndttas torn firge uzed d

"agi tat i pereirdaeswin diclldedrtidunte BBIRIBARE S andiFatintetgses movenent of the
liquid, to be restricted to any one style of notion. For instance, the

notion can be continuous in one direction as in the present enbodi nent, or

the i qUﬂ'He m@ctla.amQkabm Be;.ls}amaé@dwt&yaa%m daeplhmw SeplaRei iRrP EAldIIagikeot i on
of th i tat| on ms?h?ag sm IS i Eﬁant merely . that the agl tation

mech ARG 7 Uﬁc‘iflao?Frl?F A PRESmH ARIRBEEAPIY KElingdyui d.
9 The chan@aoprﬁortzbatadetgsr §&erpin FF@IlrleOﬂ ,thib NREiR& RS .bxpréfbﬁauyesétwabﬁmtémsodepends
on the s of s s 91t r 100 is jntended to separate. 5

For i nst ﬂ'@éheé‘Bf'FﬂEgé"fdtmﬁ r?PéX/BOts@%tI'i‘ glales gL pis apdgideceiMaRatt i

det er m ngd 3684981 trymGhe sblltFladdh $ladry watdmofa@nult AiovéDrendtive tdtheGAsteedot 0 si nk
to the bottomof the reclaimng tank 10. In contrast, those fines 92 which

have settling velocities |lower than the velocity, irrparted to the solid

| adery sl 8omg ovadliest me ;baneé hee a@ﬂah@éd #ah réegb@ﬁg si8liddtionvdd thap@ng defd@flag 0 run
up 10 the Jaggb?rgﬁ es 20, an separated fromthe solids 91.

Thus, thESFYP t%"@é@’r é%t“%fo B'ﬁteo?o WY 8@ty agra reRultsefl $2id | aden

slurry watkiation. Hdi\ﬁé\ﬂafrl\)\ll@erf etV cltpBelhedighiddetfesttheatbe isias@r tHani thé | uence
t he anpunt and SI ﬁ} “a% ds 91 hat is separated fromthe solid | aden

slurry wegttipg é@t%’y ¢ P%"dﬁl"‘é\l{ ke carjed ppyyagds edwean thp plateandtpEof i vel y
control tHaaahk.qui d-noti on generating neans to vary the degree of notion or
vel ogty of the liquid relative to the plates as the user desires.

Solid laden slurry water 90 is introduced into the reclaiming tank 10, at the inlet means

50.

To separate fines 92 from solids 91 of the solid laden slurry water 90, the reclaiming tank
20 10 further includes a liquid-motion generating means in the form of agitation mechanism
40. The agitation mechanism 40 generates a degree of motion in the reservoir relative to

the plates 20 by agitating and imparting a velocity to the solid laden slurry water 90.

The velocity, imparted to the liquid, is higher than the settling velocity of the fines 92. This
25  causes the fines to be carried by the current of the liquid, and discourages the fines 92

from settling to the bottom of the reservoir.

The agitation mechanism 40 is capable of varying the degree of motion generated in the
solid laden slurry water 90 in the reservoir relative to the plates in order to influence the

30 size of solids 91 that is separated from the slurry liquid by the lamella plates 20.

The word “agitation” does not limit the mechanism, that causes movement of the liquid, to
be restricted to any one style of motion. For instance, the motion can be continuous in
one direction as in the present embodiment, or the liquid motion can be generated by
35 side-to-side reciprocating motion of the agitation mechanism. It is important merely that

the agitation mechanism provide the function of generating movement through the liquid.
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The solid | aden slurry water 90 passes in between the |anella plates 20.
Hence, the |anella arrangenent of the plurality of plates 20 provides a
| arger effective plate surface 20 per unit volume of reservoir, as
conpared to having a single plate. This extra surface area of the plates
serves to increase the available surface |oading area so that the solids
91 can be settled on the plates appropriately. Fines 92 with | ow settling
velocity will then nove up the lanella plates 20, and | eave the 25

recl ai m e chdike dOthelfegti@hofaioton] Infiartd8 dYIhe thechanismIelssdnad oRthedi-gent ,
the outlef neans, includes a series of weirs 31. The slurry water 260 and
fines 920{%'2{5@5?@%&5 (REiRImero\Pars [ndzpded ie sPRAfaiet device 80, for further
reclai mng or processing, as the need be. To stiffen the lanella IpI gt IesOIZO
agai nst rpi ng due_ to nstant inpact due to the 30 incom ng soli aden
slgur ri mﬁgre'll?’s@g?e’tsﬁgéﬁ %ﬁ&ai av¥s %&t@gg yelogiizs Bighk: thre theodeteintesdyalesity of

rei nf or cet dgitaiér mketmarishe 40 WilEdd Gaurkat@sink® the HoRtbinl ¢F i RERINGAg Mk e
incorporated into the reclaimng tank 10, to prevent unnecessary agitation

to the solid laden slurry water 90, which may occur when the solid | aden

slurry Bbcomaaet, tHfeifies DL WbitnaRAetsettimtpvdiSditicd IG\'ﬁérbtilaQﬁ’ ihé‘\ﬂéibdét?} iﬁmtpbh?% .
| Nt o

reclaimnpg,tank, 10. Thus, 10 itation will only be inparte

recl ai m RDgtthiﬂﬁd %?6%? Ui yvaksr gt(ﬂg/ Qg iaeteirmerhatah A wilkpe cpysadde run up
enboth methe, lainBita prates @0, AftBthuabe$epaditR fidin tHesshigs bd. | aden slurry water 90
entering 5 the tank 10 is largely turbulent, which is in contrast to the
steady largely predictable notion generated by the agitation nechani sm 40.

Ther ef or hug, hike baidtion Pkl 8edibe S M6EEN bP velbBIRL & the B ladER WUpRHCGRatBESH Nd t he
pl ate 60, so that the[lataﬁlr buI@%nce does not substanti al Igﬁi af fect the notion

of the | SRIVE P e /ARelapirtes O cpp beriiseddp infiderpe thagmannsand siee afsdlige9hot t om
of the rget & Bpagaté@itbmltfe saliEladan SREyIVatBPY® by the lamella plates 20. A user is
15 able to selectively control the liquid-motion generating means to vary the degree of

motion or velocity of the liquid relative to the plates as the user desires.

The solid laden slurry water 90 passes in between the lamella plates 20. Hence, the
lamella arrangement of the plurality of plates 20 provides a larger effective plate surface
20  per unit volume of reservoir, as compared to having a single plate. This extra surface
area of the plates serves to increase the available surface loading area so that the solids

91 can be settled on the plates appropriately.

Fines 92 with low settling velocity will then move up the lamella plates 20, and leave the
25  reclaiming tank 10 through an outlet means 30. In a preferred embodiment, the outlet
means includes a series of weirs 31. The slurry water 260 and fines 92 then enter a weir

overflow containment device 80, for further reclaiming or processing, as the need be.

To stiffen the lamella plates 20 against warping due to constant impact due to the
30  incoming solid laden slurry water 90, the lamella plates 20 can be kinked or otherwise

reinforced to stiffen the lamella plates 20.
A baffle plate 60 may be incorporated into the reclaiming tank 10, to prevent unnecessary

agitation to the solid laden slurry water 90, which may occur when the solid laden slurry

35 water 90 is introduced to the reclaimer 100, and into the reclaiming tank 10. Thus,
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an end of the reclaimng tank 10 by the agitation nechanism 40, preferably
to the lower inclined end of the reclaimng tank 10. The agitation
mechani sm 40 nay be any nechanismthat nmay inpart an agitation to the 15
solid laden slurry water 90 in the reclaimng tank. For exanple, jets of
fluid to provide to convey notion to the liquid in the reclaimng tank 10

or a rotati screw.in the reclaimn tank to i rt the tation. In the
enbodi neﬁ?'t%gnF‘f'ﬂu?'gy %e f'ﬂ%argeéji {iiq iﬂa% "R 3?!?"238 t?yn(‘f"laéid‘gfg{r@n@g'?ﬂ"oﬂor e

surface meghamismtd9at are novabl e through the slurry liquid to generate the
degree of notion in the liquid. In the enbodi nent, the surface nenbers are

20 protrusions 42, but in other nodifications the surface menbers can be
pl ates, pathelemshodirhéntsthermotivmethat drisea dpe &b eer silid eadendsiurBnwatet B entering

i quid-mtign eratin ns, i ncludes a noveable nmounting a ratus in

t he f%r g%c?f %Qk%rgdgﬁa {Q:eg}? t%ﬂ%@é“wq‘l's‘t 3 Gantrent ?‘n&‘%?%?%u@%%é Presiictalle 5 o
nount ed amtioh henerhiedriyvee agitationghedhaeisal 40. Mhetdfere theibafflehtate BDasen@sito The
protrusigns._42 are spaced evenly on e Vv, r .41, wever, [t is

envi si ong%lnst?'ﬁépe ELHB“'EP%% g‘fm'i“gﬂ?ypl?ﬁﬁdgéogg‘gég%?‘é{Pmﬁ?‘fq"—&qsn@OtiSHt’g?(}téﬂ'% al ong
t he conv effest thelinetiwooithy tquid of ik esnkot0.cycl es the protrusions 42 around a
circuit in the reservoir to 30 create the agitation. This rotation may be

cl ockwi se, or anti-clockw se, and does not depend on the angle of
i ncl i&at iTbe sofidstHe whizheskettie e esttod® of theeedtaimieytank 40, £ saudddneimsdoas a

solid renoval chanjsm 7Q in ich nmovenent of . the surfa me rs pushes
sol i ds 97" R Mk C@ﬁ"f’? Ak ﬁa\lp)‘ngher 3%'@95i"?e.cg?ﬂ'émc‘gln@é?f‘éﬁa%ﬁ@g tﬁi&)ﬁ{‘,"ﬁﬁses

t he pr ot nekneadnenddd thoresistaipgttérek 1t t om of the reclai m ng tank 10, and
conveys the sunken solids 91 towards the end of the reclaimng tank 10. In
an enbodi ment, the 11 periphery of the protrusions 42 further include

bri st| esTbe abitat®hasecHanishd meay dehany mechanism that may impart an agitation to the
15  solid laden slurry water 90 in the reclaiming tank. For example, jets of fluid to provide to
convey motion to the liquid in the reclaiming tank 10 or a rotating screw in the reclaiming

tank to impart the agitation. In the embodiment of Figure 1, the agitation mechanism 40

includes one or more surface members that are movable through the slurry liquid to

generate the degree of motion in the liquid. In the embodiment, the surface members are

20  protrusions 42, but in other modifications the surface members can be plates, paddles,

fins or vanes.

In a preferred embodiment, the liquid-motion generating means includes a moveable
mounting apparatus in the form of a mechanical conveyor 41 to which the protrusions 42
25  are mounted and thereby moved through the slurry liquid in the reservoir. The protrusions
42 are spaced evenly on the conveyor 41. However, it is envisioned that the protrusions

may be spaced at differing intervals along the conveyor.

The conveyor rotates or cycles the protrusions 42 around a circuit in the reservoir to
30 create the agitation. This rotation may be clockwise, or anti-clockwise, and does not

depend on the angle of inclination of the lamella plates 20.

The conveyor 41 also functions as a solid removal mechanism 70 in which movement of
the surface members pushes solids 91 that have settled in the reservoir. The conveyor
35 41 causes the protrusions 42 to sweep the bottom of the reclaiming tank 10, and conveys

the sunken solids 91 towards the end of the reclaiming tank 10. In an embodiment, the

11



effectiveness of the protrusions 42 in conveying solids out of the
reclaimng tank 10. To reduce the |oad of the reclaimng tank 10, a nesh
(not shown) may be included 5 across the inlet means 50 of the reclaimng
tank 10. Thus, the solid laden slurry water 90 wll have to go through a
prelininary screening through the mesh prior to entering the reclaimng

tank 10. s SI 0 en e yndesir solids which cannot
be recl aPﬁ%‘ﬁ‘eW (P4t ﬁa@fo BS'?J’FSes‘%nﬁ"”\%!ﬂ n ‘Jleher@t S| &5‘ ﬁs’sF%H’P@/’°M%1t B¢ 90,
to be restivdidendmsiodiie gotresiomos? iheohesfiey $01iag olibdTkhd AclalMing tik 10.1 nprove

the efficiency of the reclaimer 10 100. The reclainmng tank 10 has a | ower
surface that includes an indentation 11 which provides tenporary storage

for settfTededads ¢ Rhd oftRe pecibifing @hk420, wwiesﬁmog?od%h&ﬂcn) maz bel Meluded

dentation 1 d | d of t |
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tank 10, t nove t S t hat have be e indentation
3 pr efBRe B df R et s Skeh sprerpaTPBIeL e S PH Wb gRiot
rrecEa%SBeirécl@iml@anmyafaywmeganlmtmrzmﬁb&ﬁd id@i‘étﬁrleﬁbV\i/é‘l@EQOftotBéterﬁmb@: m ng
tan inclined re e_enbodj nen ure e incline
regi ons B‘?@ﬁee%w ﬂlﬁ/\ﬁﬂﬂm'ﬁﬁéa qhgjgnpﬁ? Wghimprove I51’1\8',’é“y1°f theagestdimedn of
the pyotnoi ons 42 first push the solids 91 towards the 25 indentation 11,

and then up and out of the reclaimng tank 10. Thus, the solids 91 are
conveyed to an exterior of the reclaimng tank 10 for reclamation or

f ]yrt Eer Wllﬁ@geﬂéin'ﬂﬁg task 10hlﬁta§1@eldwbe-suﬁ90d:ith}i!r|ﬁ<_:|_|ﬁdé§1@\ﬁf5||n§@|ﬂbhﬁ‘f t1¢ndl2mgﬂ6 ment
of the soli tter separation rag e reclaim tank . can
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the indentation 11. The indentation 11, located at the end of the reclaiming tank 10,

15  therefore acts as a settling cave for the swept solids 91.

A solid removal mechanism 70 is situated at the same end of the reclaiming tank 10, to

move the solids 91 that have been swept to the indentation 11. In a preferred

embodiment, as seen in Figure 1, this solid removal mechanism is a conveyor system 71.
20

The lower surface of the reclaiming tank 10 has inclined regions. In the embodiment of

Figure 1, the inclined regions slope down towards the indentation 11.

In Figure 1, the motion of the protrusions 42 first push the solids 91 towards the
25 indentation 11, and then up and out of the reclaiming tank 10. Thus, the solids 91 are
conveyed to an exterior of the reclaiming tank 10 for reclamation or further processing, as

the need be.

30  Figure 2 shows another embodiment of the solid matter separation apparatus 100. The
reclaiming tank 10 can be seen as 2 areas. A first area 14, is where the solid laden slurry
water 90 experiences a degree of motion by the agitation mechanism 40, so that the solid
laden slurry water 90 can move relative to the plates 20. At a second area 15, the solid
laden slurry water will only experience a degree of motion by the agitation mechanism

35 40, and be caused to move relative to the plates 20.
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wat er 90 experiences a degree of notion by the agitation nechani sm 40, so
that the solid I|aden slurry water 90 can nove relative to the plates 20.

At a second area 15, the solid laden slurry water will only experience a
degree of notion by the agitation nechanism 35 40, and be caused to nove
relative to the plates 20. 12 When the velocity inparted to the liquid iisI
| ower th t sett y. of thefl es 92, so fines 92 sti
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second weir overflow contai nnment device 84 for further 15 reclaimng or
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The inlet means 50 may include means to meter the input solid laden slurry water 90 into
the reclaiming tank 10. In an embodiment, a convoluted passage (not shown in the
figures) is included, so that the solid laden slurry water 90 introduced into the reclaiming
20  tank 10 will have to initially go through this passage. The convoluted passage effectively
increases the effective separation area of the tank 10. In another embodiment, the inlet
means 50 may include a hopper or screw (also not shown in the figures) so that the input

into the reclaiming tank 10 may be metered or otherwise controlled.

25 ltis envisioned that the agitation mechanism 40, and the solid removal mechanism 70 is
a continuous system, in that the mechanical conveyor 41, and the conveyor system 71
share the same shaft 72 at an end, and can be made to rotate at the same frequency.
Thus, in the embodiment, the moveable mounting apparatus and the solid removal
mechanism are integral to one another, and share a shaft.

30
Thus, in Figure 1, some of the solid matter exits the tank 10 via the plates 20, while a
portion of the solids 91 settles to the bottom to be swept out by the protrusions 42.
Generally, the plates 20 will be used to remove lighter solids, while the heavier solids
would settle to the bottom of the tank 10 to be swept away by the protrusions 42. Thus,

35 the plates are located at an upper region of the reservoir such that the plates tend to

receive solids 91 that has not otherwise settled in the tank.
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into the reclaimng tank 10 may be netered or otherwi se controlled. 25 It
is envisioned that the agitation nmechanism 40, and the solid renoval
mechanism 70 is a continuous system in that the mechanical conveyor 41,
and the conveyor system 71 share the sanme shaft 72 at an end, and can be
made to rotate at the sane frequency. Thus, in the enbodinent, the
noveabl e nounti ng apparatus and the solid renoval nechanism are integral
to one another, and share a shaft. 30 Thus, in Figure 1, sone of the solid
mat t er exiis envibienédthat e shapet difethelpait&moa@ canttiel & atraperioidadBhae, taBehigol i ds

91 settle to.the ott b t.h 0 u3|on 42. nerally,
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protrusions 42. Thus, 35 the plates are |ocated at an upper region of the
reservoir such that the plates tend to receive solids 91 that has not
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To further separate fines 92 fromthe slurry water 260, the slurry water
260 is introduced into another enbodi nent of a solid matter separation
appat@t ugniimet 280 bfothen oifrifiar 20@isi grodided 20 Ghe Bivodnction cﬁ sprr@fmtélezbmm&odi ment,
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15
The clarifying tank 210 has a fines outlet means 262 by which heavier fines 92 can exit
the tank, seen in Figure 3 in the form of a conduit 213, which extends from an exterior of
the clarifying tank 210, to an intermediate level within the clarifying tank 210. This conduit
213 is further fitted with a valve 500, so that the conduit 213 can be in an open or closed
20  position.

This other embodiment in Figure 3 also operates on a principle in which variation of the
motion or velocity of liquid relative to the lamella plates can be used to determine the
amount and/or size of the solid matter removed from the slurry liquid by the plates.
25 Hence, the liquid-motion generating means includes a fluid-driving mechanism that

controls the speed of entry of slurry liquid into the reservoir.

The fluid-driving mechanism serves to induce pressure in the liquid to generate motion,
and is in the form of a pump 95 in the embodiment. Alternatively, the pressure can be

30 induced with a propeller or other suitable mechanism.

Slurry water 260 is pumped into the clarifying tank 210 through the inlet 230, using the
pump 95. The pump 95 is positioned proximate the inlet 230. The pump 95 can be any
pump of the art. The pump head can be varied, in response to a user’s need.

35
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drained. 15 The clarifying tank 210 has a fines outlet means 262 by which
heavier fines 92 can exit the tank, seen in Figure 3 in the formof a
conduit 213, which extends froman exterior of the clarifying tank 210, to
an internediate level within the clarifying tank 210. This conduit 213 is
further fitted with a valve 500, so that the conduit 213 can be in an open
or cl ose Fi gure al so _operates on

2 jtion. This other enbodinent i ] 3 )
a princi gh% "ﬁﬁtpgﬂ 21 W&Fﬁéﬁ'!{ 8%08‘(; af RRPOSHY: Fides Bch@e?OB‘éiOWeto?“q iThaisglid
rel ati veotitet2ne id preteratdy posificed GaAtrily WishitheQlidBiey hkeobhe amount and/ or
size of the solid matter renoved fromthe slurry l1quid by the plates. 25

Hence, the liquid-notion generating means includes a fluid-driving

nmechani shambigt plater2a00dre doheairsaenithie fthe Biafityingf task 210 VtolihGtdast ihRtQribhe
reseryoir. The qu{d-%rh%Ln nmechani sm serves to induce pressure in the
liquid t8GSHEPRITBYMLEN BiF, 'NCORMRY FYY W& % r m of a punp 95 in the

enbodi nent. Alternatively, the pressure can be 30 indgced witﬂ a Ipro.p](c-:-l I er
or other suitable nechanism Slurry water 260 is punped into the clarifying
t ank 210"1%%%”8‘??%%”%1 tﬁ?éqm?@d’,'atﬁ%?%mt ust Wnﬁ?cg’gq S&the punp 95 is
positioned proximate the inlet 230. The punp 95 can be any pgnp3gflzh$h
art. The_ pu he can be varied, in response o a user's need. e
Thl et 230N B! 6?@?%% ':ib"r"Wﬁl\f%{E%'g %!?teag?&é)sf@atr%%gman oyer swfaca 24tafdbe 240.
The B®I i solidauttlee24240 is preferably positioned centrally within the
clarifying tank 200. Lanella plates 220 are contained within the clarifying
tank 210, to increase the surface 5 area of separation for the incom ng

slurry wihesedd. set 222 is where lamella plates 220 protrude from an inner surface 201 of
the clarifying tank 210.

15 The first set and the second set are in alternate positions, such that the slurry water 260
will be caused to move past a first set 221 and then to a second set 222. The plates of
the first set interleave with the plates of the second set to form a convoluted passageway
therebetween through which the slurry water 260 is able to flow.

20  Explanation will only be made on a left side of the clarifying tank 210, because the right
and left sides of the clarifying tank 210 are a mirror image of each other, and thus, the

effects and features of one side will apply equally to both the right side and the left side.

Slurry water 260 is transmitted at a velocity due to the pump head of the pump 95. This
25  transmitted velocity is seen to be decreasing as it rises towards the top end of the
clarifying tank 210. Thus, heavier fines 92 with higher settling velocities will be caused to

settle out first, before fines 92 with lower settling velocities.

The inner surface of the clarifying tank 210 is defined by an inner peripheral surface.
30 Some of the plates 222 of the second set extend from this inner peripheral surface of the
tank 210 and protrude partly into the tank. Some of the plates 221 of the first set extend
from a support portion in the form of conduit 213 located in the centre of the tank 210 and

protrude from the conduit 213 partly into the tank 210.

35  The conduit 213 actually functions as a solid outlet means 262 for enabling heavier fines
92 to exit the tank 210. In Figure 3, the conduit 213 extends from outside the tank into an

15



In this enbodinment, the lanella plates are in a first and second set. The
first set 221 is where |lanella plates 220 protrude froman outer surface
241 of the 10 solid outlet 240. The second set 222 is where |lanella plates
220 protrude froman inner surface 201 of the clarifying tank 210. 15 The
first set and the second set are in alternate positions, such that the

slurry water 26 w |.l bhe . cauysed to noye past .a first set 221 and then to a
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t he secowrédntegly withirf the leseradnvol ut ed passageway therebetween through which
the slurry water 260 is able to flow 20 Explanation will only be made on a
| eft side of the clarifying tank 210, because the right and left sides of

t he cl ar iThyipigtes @24 P20 ertieAd drom rti® lcohd g 21 fintedsdve Okifre the ﬁl&@bhst bos ,tl'rﬁthe_ g
the rig si de

effects and features of one side will _apply equally to bot

and the PEEQdLogpthe irgerpeppherals “"fgﬁ%of g‘ettf"éﬁ#f"ﬁé id_gonyolyled Rathwayd e t o

t he punpsheath Fijurels: thsicgnvBlitedTpissagdwdy indladed arbrag! Dehdpeditendsandin be
decreasing as, it rises towards the top end of the «clarifying tank 210.
Thus, he&@‘i’%erd R4Nq&s 92 with higher settling velocities will be caused to
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and protrude fromthe conduit 213 partly into the tank 210. 35 The conduit
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out si de ybeerhiynik anntpvaddidirddbion with respect to gravity.
15
The slurry water 260 is caused to run up a first lamella plate 221 of the first set of lamella
plates. This first lamella plate is protruding from the outer surface 241 of the conduit 213.
At this point, the heavier fines 92 will be caused to settle at a lower end 225 of the first
set of lamella plates 221. The plate 221 from the first set has an inclined surface with a
20  solid-matter outlet (shown by dotted lines in the conduit) located at a lower part of the

inclined surface.

This lamella plate 221 slopes downwards such that the angle made between the outer
surface 241 and the lower end 225 is less than 90 °, and in the preferred embodiment,
25  seen at 45°. This angle is preferably maintained throughout the lamella plates of a same
side. The lamella plates on the opposing side will similarly make an angle of less than 90°
between the outer surface of the conduit 213. This angle is similarly maintained

throughout the same side of the clarifying tank 210, and is preferably 45 °.

30 A reason for the inclination of the plates can be seen in the arrangement of plates in
Figure 3. An edge of one or more of the plates is positioned above a surface of another
of the plates such that solid matter from the plate 222 in the second set falls off onto the

plate 221 in the first set.

35  Those fines 92, that are not collected on the first plate 221, continue upwards along the

convoluted pathway carried by the motion of the slurry water 260.

16



intermedi ate section inside the tank. In the enbodinent, the conduit is
positioned centrally within the reservoir. The plates 221 that extend from
the conduit 213 interleave with the plates 222 that S extend fromthe

i nner peripheral surface of the tank to form said convol uted pat hway. As
seen in Figure 3, the convol uted passageway i ncludes generally S-shaped
bends and C- shaped bends. The interleaving of the plates serves to reduce
t he vol une taken up by the arrangenent 10 of the plates as conpared to a
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surface. This | angl | ate 221 _slo
bet ween ??‘F?é""%tﬁfj@fnﬁ’ai%ﬁgﬁ&’é' dZﬁ'iogilae E’H’@r P ge298ondsqt é83 aphanfodhe,  and
in the progfeeléhééf&fé)ﬁkéh uémrzzn of|2}’|53 &aeanl aaﬂatéf.-AgHM,&h@d%%_ dc%vle:ii_ rf}iﬁéf@@ﬂnlmlbbé/ |
mai nt ai ned t hroughoyt t . , ates of a sane side. e lanella plates
on the oﬁ%?prj@e e WOPSU'LE{?Y'QS?%;S'%%?O%t%@"&%?@-ess than 90 between
the outer surface of the conduit 213. This angle is simlarly naintained
throughoHtls tto %gp%?gciastleg ﬁma(t)];t ﬁigﬁerﬁé\%ﬁs' f)fytlwg %Iatri%/ri]nkg t%%l?ﬂ&’?ﬁ’e Ersessl?drgfir?druacgcljy 45
will gradually decrease and thus, larger fines 92 will be caused to settle out on the

15 lamella plates 220.

This process repeats for a subsequent group (forming a first and second set) of lamella

plates where respective slots 270 are incorporated into the conduit 213.

20 Itis to be appreciated that the lamella group need not consist of a first set and a second
set, and will equally apply to 2 first sets followed by 2 second sets, or in any numerical
combinations. It is enough that the slurry water 260 is caused to travel through inclined
lamella plates 220, that will allow the fines 92 to settle out as the slurry water 260
progresses towards a top end of the clarifying tank 210, and becoming clarified water.

25
However, in the preferred embodiment of Figure 3, a second further group of lamella

plates 220 is adopted.

Finally the clarified water 261 is caused to exit, via the liquid outlet 280, found on
30  opposed sides of the clarifying tank 210. The liquid outlet 280 is located at a top end of
the tank 210.

The solid outlet means 262 includes a valve 500 to enable it to be in an open and closed

position.
35
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30 A reason for the inclination of the plates can be seen in the
arrangenment of plates in Figure 3. An edge of one or nore of the plates is
positioned above a surface of another of the plates such that solid matter
fromthe plate 222 in the second set falls off onto the plate 221 in the
first set. 35 Those fines 92, that are not collected on the first plate
carried by the notion

221, i d t he . convol uted h
ot he o ThP S ks 21 S Rt BeinG R i B wates Vel Y sl Bhove Ceobvalcst B8t hat
t he sett bedddit zmaswamnahea chaa'f)ﬂér@/\wl nﬁemb, 385?]aitfth|etfi?§s Ig%aditl?g tﬁb&ér}ﬂ_&vi@atﬁgge -
d Ui thro t slots : ese i nes Wi
oo SoRO AL oL BB LY o SP pbb oS Sheit ok oL it hebra o

slurry wedradlic Iddeescl earer slurry water 260 by virtue of the pressure

i nduced by the punp 95, will be caused to nove further up, to a second set
of lanella plates 222. The fines 92 that are separated at that stage wll

drop of f Figaee Uoshevsethd iRfpearbtidrhef SRcasbirtet 1823nanke erkiflert Po0 1O drevvgr end

of the first set 221 e | |] a pl ates. ain hese heavier fines 92
w11 e FoHTEE B TR fen fisiveien OF Runirdisd g gh thenglet shdui t
213. It bbtHeordataidpprioc i estet hied rédlaifingheinkl ev.etise edcldiMhaCpickEy idgst ank

i nduced w |l gradually decrease and thus, |arger fines

210, the pressuyr

92 will Bscé'gﬁé{l@go\feo settle out on the 15 lanella plates 220. This process
repesis for a subsequent group (formng a first and second set) of lamella

pl at es re resp tive slots %70 a .ipc rPoraIe into the conduit 213. 20
It isto ﬁ%wzfﬁpq 8%&’&‘[ EARIADENt ARVt s éﬂﬂg?o&fﬁv'ﬁs FIHAN eRnG ST &M thet i r st

set and fnezegDand siaey watar260i tb lexk Gheakbly odgHbY chtafnidnt 3bviseBE, 4 loaned by 2
second set nunerj cal  conbi nati ons. | S enou%h t hat the

i _ | t
Slurry wAPBProesss; T Hel GYHigh sonyalmeRt GRAge Salerts fhg separatéd slurry water

that exits the reclaimer.

15
When the valve 82 is in an open position, the fines 92 and slurry water 260 are allowed to
exit the weir overflow containment device 80. They are then preferably pumped through a
conveying mechanism 85, which consists of a piping system, embodied in Figure 4 as a
pipe system 86. The weir overflow containment device 80 includes a pump 95 which

20  pumps the liquid through an inlet 230 of the clarifier 200, and into the clarifying tank 210.
The pump 95 conveys the slurry water collected in the weir overflow containment device
to the clarifying tank. The conveying mechanism 85 is adaptable to be attached to the
opening 81 of the weir overflow containment device 80, to the inlet 230 of the clarifying
tank 210.

25
It is envisioned that the reclaimer 100 can be used by itself, or incorporated with the

clarifier 200, depending on the needs of a user.

Figure 5 shows the flow chart of a method of separating solid matter from slurry liquid
30  passing through a reservoir of a solid matter separation apparatus of the present
invention. The method includes providing the reservoir provided internally with a plurality
of plates generally in a lamella-like arrangement so as to increase the effective
separation area of the reservoir. The plates provided internally of the reservoir, receive
on it at least part of the solid matter from the slurry liquid as the slurry liquid moves
35 relative to the plates. Finally, a liquid-motion generating means is used to generate a

degree of motion in the slurry liquid in the reservoir relative to the plates so as to
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| anel l a plates 220, that will allow the fines 92 to settle out as the
slurry water 260 progresses towards a top end of the clarifying tank 210,
and becomng clarified water. 25 However, in the preferred enbodi nent of
Figure 3, a second further group of lanella plates 220 is adopted. Finally
the clarified water 261 is caused to exit, via the liquid outlet 280, found

on 30 oppos ides, of .the clarifyipg.tank 210. .The Liquid outlef 280 is
| ocat ed ggpaég%&ﬁé Al rggtter{}ho‘gn k}}fnﬂu%)igcﬂ“él’ﬁé}ésp(ﬁ’ %'Qﬂu‘ﬁ?rg‘tegﬂ’ﬂﬁ'ﬁsa%%@%op | udes
a val ve B@Oeseveinable it to be in an open and closed position. 35 17 The
clarifying tank 210 is maintained in a water |evel at |east above the |evel

of the <conduit 213 within the clarifying tank 210, so that the fines 92
exiting the tank via the slots 270 of the conduit 213 will not cause the

clarifyi tank 210 .t0 suffer pressure or hydraulic |osses.. .5 Figure 4
shows: 1 e sABRgBI BaRobtaatAERR by PP S PR FRPEPtsSs 6 1 or m
a recl apossitge sitbinene 8Gipe of e invdritidnlaadiefinad by the appeeded@ais. | nt r oduced
through the inlet 50 of the reclainmer 100, to enter the reclaimng tank
10. The reclaimng process is as described above. 10 The weir overfl ow
contai nment device 80 is further provided with an opening 81 for the fines
92 and slurry water 260 to exit the weir overfl ow contai nment device 80,
and to the
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next process. The weir overflow contai nment device collects the separated
slurry water that exits the reclainer. 15 Wien the valve 82 is in an open
position, the fines 92 and slurry water 260 are allowed to exit the weir
overfl ow contai nnent device 80. They are then preferably punped through a
conveyi ng nmechani sm 85, which consists of a piping system enbodied in
Figure 4 as a pipe system86. The weir overfl ow contai nnent device 80

i ncl udes a punp 95 which 20 punps the liquid through an inlet 230 of the
clarifiecLAM@S and into the clarifying tank 210. The punp 95 conveys the
slurry water collected in the weir overfl ow containment device to the
clarifying tank. The conveyi ng nechanism 85 is adaptable to be attached to
the opening 81 of the weir overflow contai nment device 80, to the inlet
230 gi the clarifyin tank 210. 25 It is envisioned that the reclainer 100
can uded ba sl éé“ er §#PrALAS) PRACSIEE 26RRtRd ihise 0 sapefate solithmatterdemdi ng

on the needsy h@ﬁud@ayﬁﬁg thr&wtaﬁesérvslﬂ@v\/ﬁwetdwafdtw chart of a method of
separating soild matte assing through a reservoir

of a solid ma *IeefPS%féﬁ'éP@cVId@H] @Eﬁ?#év"ﬂ% acﬁ’“rﬁmé Obp@%mu Stanwlwn afametiee
met hod i m@am@epfeavl ding the reservoir provided internally with a
pI urality gEf‘gtes ener al |%ql nalanella-like arranglement so as to

i ncrease the AEs PEapied hupsg (uiecaive dheseon AblepgiRariefithe sqlidempiter feam

pr 0V1(IiedtHerﬁlL&maiuid/as)ﬁhelshﬁryrli%&ﬁjrrﬁ@\}ers rela8¢SioMBe plifed, t at least part of the
solid matter fromthe slurry uid as the slurry liquid noves 35 relative

to the plates.NEPRRATRLYS %for/'idaﬁ. ifhBoliquishmglieregenaratinanasns adaptesdn use to
gener at egénergieg ®yred ombﬂéd?ﬂnltﬁb §10@y B invthé IrBEnGbid RIatiRetd R Bl Lng el ati ve

to the plates so as to
wherein the liquid-motion generating means is capable of varying the degree of motion
15  generated in the slurry liquid in the reservoir relative to the plates in order to influence the

size of solid matter that is separated from the slurry liquid by the plates.

2. An apparatus of claim 1 wherein the liquid-motion generating means is capable
20  of varying the degree of motion of the slurry liquid passing in between the plates.

3. An apparatus of claim 2 wherein the apparatus is adapted such that a user is able
to selectively control the liquid-motion generating means to vary the degree of motion as
25  the user desires.

4, An apparatus of any one of claims 1 to 3 wherein the liquid-motion generating
means is at least a means to produce a jet of fluid in the reservoir.
30

35
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separate the solid natter fromthe slurry Liquid; and producing clarified
liquid at the top of the reservoir. 5 The enbodi nents is have been
advanced by way of exanple only, and nodifications are possible within the
scope of the invention as defined by the appended clains. 19 CLAIMS 5 1. A
solid matter separation apparatus adapted in use to separate solid matter
fromslurry liquid passing through a reservoir of the apparatus, the
reservoir provided internally with a plurality of plates substantially in a
lanel | a- 51 ke Aar appagatoe f any ee pdf adlfimisar @pueshdrBinube IiQidirRstInVgeriehgiingon at

| east part of .tr]e solid mtter from J}O t he BI urry Ii%id as the slurry
liquid novEls iBrUdes, ang §r fpure paced Prothisians {hat atss movakle dargugh dhe glurry

| i qui d- miiquidro gemeatetthedegreans matapinate iiguidse to generate a degree of
m)tio$ in the Iur.rxtblig) idin the re.seévgir r Iag&ve to the plates, and
wheref n the | "GETd" A%t POIUEERRAE P3A iRdindormsola plate.Pagddley P wr dgranBerdegr ee
of noti oshdgedyikear tedpedoidn the slurry liquid in the reservoir relative to
the plates in order to influence the size of solid nmatter that is
separated fromthe slurry liquid by the plates. 2. An apparatus of claiml
wherein the |liquid-notion generating neans is capable 20 of varying the

degree of, noti,on of the slurr i qui assing in between the plates. 3. An
appar at ub' of énaqpr%aﬁat%%ffcéq"ﬁ' %‘Héergb‘ﬁg?ﬁﬂﬂ -mdion @gHEEAYNG MR fedf the tesmr i s
abl e10t oof el rmotdabidl Yoroensr ol whibie the grotdisiznt ip8 aBaORIREUARNEERMBScdrleydt Y t he
degree of not ithon a& .25 tbhe er des',reé. 4. An apparatus of any one of
clai ms 1MOESHHREIPEYHOMS rquigﬁ 14SIHBY ¥Hd-generating neans is at |east a
nmeans to produce a jet of fluid in the reservoir.

7. An apparatus of claims 5 or 6 wherein the liquid-motion generating means further
15 is in the form of a solid removal mechanism in which movement of the protrusions
pushes solids that have settled in the reservoir.

20
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30 35 20 5. An apparatus of any one of clains 1 to 4 wherein the

| i qui d-notion generating neans includes one or nore spaced protrusions
that are novabl e through the slurry liquid to generate the degree of
notion in the liquid, 5 wherein the protrusions are each in the formof a
pl ate, paddle, fin or a vane or shaped |like a trapezoid. 6. An apparatus
of claim5 wherein the |liquid-notion generating neans is in the form 10 of
a noveabl e conveyor to which the protrusions are attached such that the
conveyor 8. novés apmarpustofudaiond wherowegbethdent Inutlayn 16 dtiedin The Abvaapiar at us

of clai rej.n the |iquid-notjon nerating neans further 15 is
inthe Fg?r?n\{eglér%naé\{g\%sghq re%ng’ m%%%sfwg r|er:i’g§ﬁiﬁch novenent of the

protrusions pushes solids that have settled in the reservoir. 20 25 30
35 21 8. An apparatus of claim7 when dependent on claim®6 wherein the
noveabl e conveyor and the solid renpval mechani smshare a shaft. 9. An
appar at u9. of Anyappaeato$ of lamynenebof olansvetoe nwidr€inr B8 aey¥&ivsir Ihas A Idvarer

et roa Sries PRLIABERS A0 R Bt Pk Bsftd, BgRey sEban fr dete oitne

i ndent at matter, and wherein the protrusions push solids into the indentation.
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10 15 20 25 30 35 22 10. An apparatus of claim9 wherein the | ower
surface of the reservoir has inclined regions. 11. An apparatus of claim
10 wherein the inclined regions slope down towards the indentation. 10 12.
An apparatus of any one of the preceding clains wherein some or all of the
plates are arranged with a sloping inclination so that any solid matter
received thereon will eventually fall off the plate by gravity as a result
of said inclination. 15 13. An apparatus of claim 12 wherein the

i ncl i nat 16n ofAnt dyepapdtas es ciasn ewheen Be Islegr armcam tife 1&_nfoiriast iRGlined

hori zont é1 44. An appar at us of any one of the preceding clains wherein the
apparatussq%éiudes: 20 an inlet nmeans to allow |l oading of a flow of the
solid laden slurry water into the reservoir; the reservoir in the form of
a recgaining tank which receives and contains the input fromthe inlet
means; 25 the plurality of plates serving to increase the effective

separ at i 0h. surhaampasates of olain MEr WheeinhBe SeNiAEAtEFBNPEREE Townt BRaRIsahes

bei ng ar Fn%%ﬂ%%or‘%t an angle to the horizontal;

10 12. An apparatus of any one of the preceding claims wherein some or all of the plates
are arranged with a sloping inclination so that any solid matter received thereon will

eventually fall off the plate by gravity as a result of said inclination.

15 13. An apparatus of claim 12 wherein the inclination of the plates is between 0

degrees and a 180 from the horizontal.

14. An apparatus of any one of the preceding claims wherein the apparatus includes:
20 an inlet means to allow loading of a flow of the solid laden slurry water into the
reservoir;
the reservoir in the form of a reclaiming tank which receives and contains the

input from the inlet means;

25
the plurality of plates serving to increase the effective separation surface area to
improve the separation process, the plates being arranged at an angle to the horizontal;
30
35

23



30 35 23 the liquid-notion generating neans serving to renove the heavier
solids fromthe slurry water; and an outlet neans through which the slurry
water with solids renoved exits the 5 reservoir. 15. An apparatus of claim
14 wherein the outlet neans includes a series of weirs. 16. An apparatus of
any one of the preceding clains wherein the apparatus further 10 incl udes
a baffle plate to contain turbulence due to the solid |aden slurry water
entering the reservoir. 17. An apparatus of any one of the preceding

cl ai ms wher ei thet ligidamptisragerserbting mesns $divihg e fenfovsethé hex el dais eromt ik NMent
devi ce tg contel n the slurry water exiting the 15 reservoir. 18. An
appar at udY6Y VAL M%7 wherein the weir overflow contai nnent device further

i ncl udes an oahlcﬂmet meahé alvoubie wiidh theyv SIufrl GVtSOWItIRI SO Fe rBl@NdCoXits Gh e
draingd. 20 19. An apparatus of claim 14 wherein the outlet further

i ncl udles"8%0%™e to allow the outlet to be in a closed or open position.
20. An apparatus of any one of the precedi ng cl ai ns wherein the apparatus
further ;5ncl des l.et to provide ag‘{érel i m nar filtration

MU the,qut
of Iiquid%ent |a|9835[am§ i é’YN%?'P Squtlehmezpp Kic G§a(§le”%r°n9 WIS of t he
precedi ng cl ains wherein the pl at es are k| nked. 22. An apparatus of alny
one of cI |msSt01 or,a of ai ns 30 dependent on claim
5, whereifr at ~ARBA lﬁﬁe“p?’b%?ﬂ%"ﬁ%‘hef WPPW@PQ Cﬁ’(‘ﬂ‘%(‘fg@reﬂ? fhe prRaralps fgthere
10 includes a baffle plate to contain turbulence due to the solid laden slurry water entering

the reservoir.

17. An apparatus of any one of the preceding claims wherein the apparatus further
includes a weir overflow containment device to contain the slurry water exiting the

15 reservoir.

18. An apparatus of claim 17 wherein the weir overflow containment device further

includes an outlet to allow the weir overflow containment device to be drained.

20 19. An apparatus of claim 14 wherein the outlet further includes a valve to allow the

outlet to be in a closed or open position.

20. An apparatus of any one of the preceding claims wherein the apparatus further
includes a mesh at the inlet to provide a preliminary filtration of liquid entering the

25  reservoir.
21. An apparatus of any one of the preceding claims wherein the plates are kinked.

22. An apparatus of any one of claims 5 to 11 or any of claims 6 to 21 when
30  dependent on claim 5, wherein at least one protrusion further includes bristles along the

periphery of the protrusion.

23. A reclaiming system adapted to separate heavier solids and fines from slurry
water, including:
35 the apparatus according to the apparatus of any one of claims 1 to 22 which

comprises a reclaimer; and
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peri phery of the protrusion. 23. A reclaimng systemadapted to separate
heavi er solids and fines fromslurry water, including: 35 the apparatus
according to the apparatus of any one of clains 1 to 22 which conprises a
reclainmer; and 24 a clarifying tank wherein the slurry liquid flows from
the reclainer into the clarifying tank. 5 24. A reclaimng systemof claim
23 wherein theﬁi ﬁﬂlféﬁ*g tank includes a fluid-driving mechanismand the
fluid-driving is a punp. 25. A reclaimng systemof any one of
claims 23 to Whemdiretheisturtyhiguid fwsffyonm thel rablkimekOnto fied clgeGing tarkc St set and
second set of plates arranged in a lanella-like arrangenment wherein the
plates of the first set interleave with the plates of the second set to
forma convoluted passagemay therebetmeen t hrough which the slurry liquid

is ab e w, 15 .26. Ar S f an one of clalns 23 to 25
wher e| n %%e APFRD %33(%?[!20 F'%E‘i‘nggg@ g‘fe gY'P tgnidneludes & tid-dH¥PY ned by
an inner n'@seharpimaraab tisaifididdaying ribchénib@ash puse of the plates of the second
set extend fromthe inner peripheral surface of the reservoir and protrude
partly into the reservoir. 20 27. A reclaimng systemof claim26 including
a support portion located in the reservoir, wherein at |east sonme of the
pl at es o% t he f| r

set exten fromas ort o] | ocated in the
reser voi f and prre8[%m'8% YPEM PhaM5 PR © %8?'[%30‘1% %%P"&eiﬁ' A% clerfyingetagk voi r .
25 2B) Aincldbaianting sey ahérseobndlsei 67 platetherraided: hea nhRbReik akrafydnes@ from
the SlJppO|:1ere|n the plates of the first set interleave with the plates of the second set to form a

convoluted passageway therebetween through which the slurry liquid is able to flow.

15 26. A reclaiming system of any one of claims 23 to 25 wherein the clarifying tank
includes a reservoir, the reservoir defined by an inner peripheral surface, and at least
some of the plates of the second set extend from the inner peripheral surface of the

reservoir and protrude partly into the reservoir.

20
27. A reclaiming system of claim 26 including a support portion located in the
reservoir, wherein at least some of the plates of the first set extend from a support portion
located in the reservoir and protrude from the support portion partly into the reservoir.

25

28. A reclaiming system of claim 27 wherein the plates that extend from the support
portion interleave with the plates that extend from the inner peripheral surface of the

reservoir for form said convoluted pathway.
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portion interleave with the plates that extend fromthe inner peripheral
surface of the reservoir for formsaid convoluted pathway. 30 35 25 29.
A reclaimng systemof any one of clains 25 to 28 wherein the convol uted
passageway i ncludes substantially S-shaped or C shaped bends. 5 30. A
recl ai m ng systemof any one of clains 25 to 29 wherein the clarifying tank
includes a first set and second set of plates arranged in a lanella-1like
arrangenent wherein the plates of the first set interleave with the plates
of the se@eond Aseédet.m.rrge@lm@n csfh@nw@humﬁr slaikRn28Ro b8 Wherah A ARABNLAl t he
pl ates as conpared 0 a g t he %%I nterleaV|ng 31. A reclaimng
syst em of2SFRZCYRE! d@?ﬁF m§§m¥ pﬁﬂ@FQl apebeNdsrry iquid flows
through the reservoir substantially in an upward direction with respect to
graV|%y 15 32. A reclaimng system of any one of clains 23 to 31 wherein
in the arrangenent of plates an edge of one or nore of the plates is

posi ti onead. ab(AV%chlrﬁmgfs’S@t%nQBf anptoherofqﬂanm%% R 89 SvhePdlf ind BRFiRFR] tahkmat ter
dset fall f ontoaplateln t he O first set.

froma pla
33. Arell® Lﬂdﬁf r?gtf'?\ﬁéfeg fseé’P%ﬁ’ ﬁﬁéf?w%é?%?ﬁaﬁw Bl &tlamelizstike prapgqmagntset
has an iwnetsime’ satet a¢ ehemirshseat isteHése it Qﬁe Qléftéseéf theGataf &t té rafeer part

of the i i ned rfac 25 34. Areclaim system of any one of clains
23 to 33%‘&“@'{‘%%{%8 ugebé(rth? Wrﬁ@gqr’a?m ?the plates as compared to a c):(clse without the
10  interleaving.

31. A reclaiming system of any one of claims 25 to 30 wherein the slurry liquid flows

through the reservoir substantially in an upward direction with respect to gravity.

15
32. A reclaiming system of any one of claims 23 to 31 wherein in the arrangement of
plates an edge of one or more of the plates is positioned above a surface of another of
the plates such that solid matter from a plate in the second set falls off onto a plate in the
20  first set.
33. A reclaiming system of claim 32 wherein the plate from the first set has an
inclined surface with a solid-matter outlet located at a lower part of the inclined surface.
25
34. A reclaiming system of any one of claims 23 to 33 wherein the clarifying tank
includes a solid outlet means, a liquid outlet means, and an inlet means.
30
35
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includes a solid outlet nmeans, a liquid outlet neans, and an inlet neans.
30 35 26 35. Areclaimng systemof claim34 wherein the |iquid-notion
generating means is positioned proximte the net nmeans. 5 36. A reclainmng
system of either claim34 or 35 wherein the solid outlet neans is a

conduit extending outside the reservoir to an internmedi ate section within
the reservoir. 37. A reclaimng systemof claim 36 wherein the solid outlet
means further includes a 10 valve to enable the solid outlet neans to be
in an opes. and AckaaRgRYSie 6Ncla®® 34Aviie?sihahali§GidHSioRNadHeratingNRsark @i M 36
or 37 wherei.n the Qong#{t,is ositioned centrally within the reservoir. 15
39. A re@PﬂhW? reyEalgihgrnigtipeaNise of clainms 33 to 38 wherein the |iquid
outlet means is located at a top end of the reservoir. 20 40. A reclainmng
syste o% any ,one of cl ai ns 23,%0 39 wherein the plates are inclined at an
angl e’ t 0 Phe” QeECIRIAING sysfemmof eithppelpim &t Qg 38 iasein dhe splid aytleh masan is a
dependentomduittdx@nding/outsiiée el raséisir td RCh&irMBliate $dcHEIERitGiAMNEMsBolfeans to
convey the slurry water collected in the weir overflow contai nment device
to the clarifying tank. 30 42. A reclaimng systemof claim4l wherein the
conveying neans is a piping system 35 27

37. A reclaiming system of claim 36 wherein the solid outlet means further includes a

10 valve to enable the solid outlet means to be in an open and closed position.

38. A reclaiming system of either claim 36 or 37 wherein the conduit is positioned

centrally within the reservoir.

15
39. A reclaiming system of any one of claims 33 to 38 wherein the liquid outlet means
is located at a top end of the reservoir.

20
40. A reclaiming system of any one of claims 23 to 39 wherein the plates are inclined
at an angle to the vertical.

25 4. A reclaiming system of claim 40 when dependent on claim 17, wherein the

reclaimer includes conveying means to convey the slurry water collected in the weir

overflow containment device to the clarifying tank.

30 42 A reclaiming system of claim 41 wherein the conveying means is a piping system.

35
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43. A reclaimng systemof claim4l or 42 wherein the weir overfl ow

contai nnment 5 device further includes a punp. 44. A nethod of separating
solid matter fromslurry liquid passing through a reservoir of a solid
matter separation apparatus according to claiml, the steps conprising: 10
providing the reservoir provided internally with a plurality of plates
substantially in a lanella-like arrangenent, 15 20 25 30 35 28 using
the plates to receive thereon at |east part of the solid matter fromthe
slurry 5 1liquid as the slurry liquid noves relative to the plates, using a
I iquid-notion generating neans to generate a degree of notion in the
slurry liquid in the reservoir relative to the plates, and varying the
degree oft3not Aorecigeniag atyedni bf then A1usr 2 lvitguéid thy idieoldriidi GoRRinnedht
genergligqu;gﬁ% }9 ﬂrgluence the size or anmobunt of solid matter that is
separat ed YO TTINEHICST BFPD- | i quid by the plates. 45. A method of claim
44 wherein the solid matter separation apparatus is part of a reclaimng
systemin accordance with any one of clains 23 to 44. 15 29

44, A method of separating solid matter from slurry liquid passing through a reservoir
of a solid matter separation apparatus according to claim 1, the steps comprising:
10 providing the reservoir provided internally with a plurality of plates substantially in

a lamella-like arrangement,

15

20

25

30

35

28



10

15

using the plates to receive thereon at least part of the solid matter from the slurry
liquid as the slurry liquid moves relative to the plates,

using a liquid-motion generating means to generate a degree of motion in the
slurry liquid in the reservoir relative to the plates, and

varying the degree of motion generated in the slurry liquid by the liquid-motion
generating means to influence the size or amount of solid matter that is separated from

the slurry liquid by the plates.

45, A method of claim 44 wherein the solid matter separation apparatus is part of a

reclaiming system in accordance with any one of claims 23 to 44.

29



