WD 03/ 013741 PCT/ NZ02/ 00149 1 SUSPENSI ON SCREEN RAKI NG SYSTEM FI ELD OF
THE | NVENTI ON This invention relates to a suspensions screen raking system
by whi ch we wmasmii a systemfor 5 the renoval of solids ardT/N#2hb@at abl es
(referred to generally herein as solids) froma screen .placed across a
channel or pool having a |iquid suspension of such. solids. The suspension
screen raking systens to which. the invention relates .include water screen
raki ng sySUSRENSHOMSEREEN BAKING SYSTEMss a wat er channel, such as a,
sewerage or waste water treatnment channel. or a channel supplying water to
a turbine, 0 BACKGROUND OF THE | NVENTI ON Suspensi on or water screen raking
systens usually have screens conposed of horizontally spaced upright bars
which are placed across channels or across an entrance or exit to a pool

or reserveIELDIOE THE eNVENTHONSuUal |y placed at an angle to the verti cal
and are provided to act 15 as a lifter. It is well known that the screens
becone bl ggked due to suspended natter in the waiter,. or. other 9
which is DBErABYHPR & lags ‘%%)F‘I‘%E‘E‘i“?ib“%??ﬂd ing RSy B Whishdy eenta Mf‘tem or

provi di ngya spBsd bl 448 %ﬁ%tlcs \}R}téﬂ'eqL{b ef'lcl:rg thp[reﬁpg{'sothlag f2éth %%f]eeht i's

known to utilise a rake or brush Ing teet rus enments whic
i nterdi gi patal sireds a ¢thiens corgeol hamsg t dighidl mqpemtlondﬁ soch kelidsi ihecnspenesiohar s

and thus prevent. the screen E qm ng 20 clogged, The rake usually |ifts
The sol | SR8 PRIE BISTOR HENGEBe H GGl Ey maPde Tt rsoh BRaE VelsBoal
channel 0§llc‘ﬂt£QT1We$;ﬂa£Pd5&?§s‘§d1 Rhbter SWphc)l SchSastd SewiSH@l by walkte \Wafer MealinediD!t OF

through a system of gears or chains and sprockets. t"his is not an ideal
ar r angenenhbanngl of schvongl|serplaimg waiene terbineanmi ng and failure. The use of
an hydraulic or pneumatic ram woul d. be preferable. 25 Existing systens
al so have problems with transferring the captured solids (commonly
referred to as "screenings'') to a position where they can be further
processed. Usually, such further processing includes pressing the

scr eeni ngBACKGROUNDOF KKEINVENTIONMNsporting to a WO 03/ 013741

PCT/ Nz02/ 00149

Suspension or water screen raking systems usually have screens composed of honzontally
spaced upright bars which are placed across channels or across an entrance or exit to a pool
or reservoir. The sereens are usually placed at an angle to the vertical and are provided to act
13 asa fler. It is well known that the screens become blocked due to suspended matter in the
water. or other liquid which is being filtered, collecting across the bars and eventually

providing a substantial impediment to liquid flow through the screen.

It is known to utilise a rake or brush having teeth or brush elements which interdigitate with
the screen bars 10 ]ift solids collecting on the bars and thus prevent the screen becoming
20 clogged. The rake usually lifts the solids to the top of the screen where they are tipped into a

removal channel or otherwise disposed of.

Such rakes are usually driven by a motor through a system of gears or chains and sprockets.
This is not an ideal arrangement. Tt is complex and prone to jamming and failure. The use

of an hydraulic or pneumatic ram would be preferable.
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Existing systems also have problems with transferring the captured solids (commonly
referred to as “'screenings™) Lo a position where they can be further processed. Usually, such

further processing includes pressing the screenings to reduce bulk prior to transporting to a



2 | ocation where they can be disposed of Existing designs for washi ng and
reduci ng screenings are mai ntenance intensive with many noving parts.

Q hers arwolosii7ed by their ability to cope with the |ar@eTmzeoans fall
inliquid levels within the channel, that is, peak |oadings or flows. The
inability of prior art constructions to cope with the larger rises and 5
falls in liquid levels can create further problens associated with head

| 0ss. |t iwewich whbey efepr earb®e ddispasedlof t Bxisang dasigys tfemwakhiog) and redpelbfe of
drawi ng screenings together to reduce their bulk for &iesposgl .ig a hanner.
which is SGTeRPINES 25% PRHTERABCH HRENSINSSYiHh ERY IMPVIREPHIe QT 3¢ dmiteqiby, eirs 5
consi der abl:e..r b &R e 1300 2 V) : 8 HigeR e adeaRNd
10 treat m@h"ﬁl}i tﬁ)g}lﬁggtgrl es&FS?rE%E%‘gﬁggflﬁﬁﬁ%ﬁé%&t %ﬁiﬁgﬁhﬁﬁhﬁ‘fééni ngaésyst ens
such as t hodmgs onfibek douliokhalityg'girior 86 ceesinatidnsow wie wyith te Jarger pesstags 2

cubic peters per second, and which are ,conveni entl l.ocated, in the er
phanne?. %ﬂﬂl&‘%‘ﬂ“ﬂi&_ %F—l@qﬁ mma&lﬁxgﬂ}er'prcﬁlﬁprgs a?ﬁso&ﬁt%(gtwug’f g?aﬁeloﬁ'eslgn‘?&ﬁ&
i nvent i onyapariie W6l ERi rHE RS AN OR sPEdr® Whichalk icaBably F Ry scré@itpedegetidrab
wll at |east go sone way toward overconi ng di sadvantages associated wth

the pri or regnte their whikclor wisposall iner mennere whiekt iy gimple, pitpptivie anth subsantially wi t h
a useful choice. f}ﬁ&a’l ternative object of the invention is to provide a
raki ng sySPEHTWATCHS's on one plane or axis with a single prine nover, 20
Anot her alternative object of the invention :is to provide a raking system
wherei n aTsemdken cphididseatitoweguirealeas im thes oneersupply amhways saoeedispogd and a
di sposal point renote fromthe screen. SUMVARY OF THE | NVENTI ON 25

Accor 89 ngFsaENoHEUEEBL £ theSUPRVeRft ST oRSAWS SSrRening XSG FEFh ghthose,
removal ot .3l i b ABLA seiliS RETIH Bf %'ib Wr?&rﬁa‘ﬂ@ SAlidmeR€pdt! QU Gndt he
systemincluding a screen having a p}] rality of apertures therein, WO

03/ 013741 WREH NZOM@0ikAYy |Bamd imibe watowvhatedl.on or adj acent to the screen,

OBJECT OF THE INVENTION

L

IL is an object of the preseni invention to provide suspension screen raking systems or
methods which will at least go some way toward overcoming disadvantages associated with

the prior art. or which will altematively at least provide the public with a useful choice.

An alternative object of the invention is to provide a raking system which is on one plane or

axis with a single prime mover.

20 Another aliernative object of the invention is to provide a raking systcm wherein a single
prime movet takes a screen and conveys screenings 1 a disposal point remote from the

screen.

SUMMARY OF THE INVENTION

25 Accordingly in one aspect the invention consists in a system for the removal of solids from a

suspension in which the solids are provided, the system including

a screen having a plurality of apertures therein,



driving neans to cyclically drive the rake in two opposing directions
relative to the screen to nove solids captured on the screen toward, one
end of thwossnem Preferably the screen conprises a trougcI/NgZoRPoaher abl y
the flow of solids fromthe screen thBough to discharge is in substantially
one direction or axis. Preferably the driving nmeans conprises a single
prime nmover. Preferably the screen is concave. In. this docunent,
reference to "xwkepweidedonms adipegnt fthesereeten has edges which are nearer 10
the direction fromwhich the water or other suspension is flow ng than a

part of the scyeen _hetween f edges,  Ther.ef.or : LV
shape or a " U'éré\f‘l’é?pg““?%v@rcglgé&% e%?’ %otﬂ'? "pi% ‘ﬁé@“’g’%%aﬁ%@géﬁg’ﬂéu %t%‘ja%ﬁtf iqgi:l y
flat m d gechi®modt sdlidéRhprufedlonQhe aitednadwaiddme enPoffhersaleby. t he driving
means noves the rake periodically back and forth al ong the screen.

Preferably the time taken for the rake to traverse the screen in a
di r ect i onFrebsughly thersereaimeomerise 8 Woyalker than the tine taken on the downward
stroke is less than the tinme taken for the rake on the upward stroke,

Pr ef exabl M—eﬁ‘egﬁ?oéﬁgﬁé‘m%o%i%%m?ée%%@gﬂ G apdchirl is X ShiiAaRhly 8neone

transition nt throug the sol | are conpressed before Teaching
an out | etditdckien boaxigli sposal, Preferably the screen is substantially sem
circular. Preferably the screen extends across 20 approxi mately 60% - 70% of

the circ rence oy.though an ar.c of .approximtely 210 to 26i).
Pr ef elrabrlglr'fefaﬁ@q)ég]%&w}“gs‘%'@‘Séf’mBHsﬁpf‘e‘?%éﬁgﬂﬁ‘égﬁ'@vg'a,hi ch is sui It)ed to the

application requirenent, and may for exanple be from 20 to 45 degrees from

the hori zeaiahbly vRlscRENAtdonede, the screen is substantially triangular in
cross-section, 25 Alternatively, the screen is substantially square in

cross-section. WO 03/013741 PCT/ NZ02/ 00149 4 Pref ergbl the screen
el enent s MUY daeymeriarHieiENGe R CANGAVET Eeqpy WAt e doTeedhatPdags yClaarr digarer

posi tjigone .eeﬂhﬂgctii S{r@r{nlmcﬁﬁ‘@ Wiket Gxe%tlﬂexr aflpasionds h%%ﬂ%tﬂh%%ﬁ&%é ‘screen
Preferably the slots are greater than or equal to '
between the cdges. Therefore, the screen may be a “V™ shape or a “U” shape in cross-

scction. Tt may also have a substantially flat mid section with vertical or angled sides.
Preferably the driving means moves the rake periodically back and forth along the screen.

Preferably the time taken for the take to traverse the screen in a direction toward one end is
15 longer than the time taken on the downward stroke is less than the time taken for the rake on

the upward stroke.

Preferably the accumulator means comprises a transition, preferably a come transition

element through which the solids are compressed before reaching an outlet like for disposal.

Preferably the screen is substantially semi circular. Preferably the screen extends across
20 approximately 60% -70% of the circumference or though an arc of approximately 210° to

260°.

Preferably the screen sits at am operating angle which is suited to the application

requirement, and may for example be from 20 to 45 degrees from the horizontal.
Alternatively, the screch is substantially triangular in cross-section,

25 Alwemalively. the screen is substantially square in cross-section.



Preferably the screening elements have a profile conprising a vertical
section with a small 5 section at right angles thereto, Preferably the
screeni ngwelosesTis have a, profile corresponding to an i nPeTIND2/00149
Alternatively, the screening elements4in profile conprise a T-section or
alternatively a Y- section or have a vertical section which tapers froma
W de cross-section to a narrow cross- section towards the base thereof 10
Al t er nat i Desfgrably ithe saeeeelcmentp rirs bngiudinalhyowith sthtsehisbrare keptediear diyl 3/ rakke
perforated, .nenher has ered apertures.. Preferably rak i slots are
B 50 pr ovPeripredapd i e BRYE 1 B ot s dis RedediiiPalel s,
ot her speg@akPtHdfAdr eqdPlo S¥ATPI € a speed reducer operating through a rack
and, pinion arrangenent. 15 Preferably a bin or collector is provided to
col l ect the screenings discharged fromthe accunulator nmeans. Preferably a
wedge neaRwfirablyrthy sereening elements hgve 8 meefiie sgmptising aciestisahseption adth 2 small
Pr ef erzabl Jmeans 1s provided for noving screenings through the
accurm)l at%erCﬂo‘%grﬁéﬂaﬂ%%P§1§¥e§?'abl y the "bin may be up to 6 .nmetres fromthe
screen, and. 2-3 netres above the screen. In. a further aspect the
i nvent i onPrdnshigtise sciceapiradiabenss ik atpaetile eonvspbndihy sodn idserteddb™a scr een,
the solids having been separated froma suspension by the screen, the
apparatus,including a rake neans to. in uyse, lie adjacent. tog or .in contact
WD the SLPEBHTCA TGRS O FoURniIEe koo FEMAOY T3 ¢ he
screen t OgJFRYe of Bhvcds veraéalcseédoﬁ%melg-ta/qaerstmn 2O R8 RrosskéLiiehqe alfarenecread of
the screen, and WD 03/013741 PCT/ NZ02/00149 5 an accunul at or neans
provi ded sictiomoveands b basegheresfeen, the accumul ator neans reducing in
cross-sectional area with distance fromthe screen whereby solids
del i vey ed,t Q. end of the_screen the rake neans are pressed into
cl osem’ pr‘(i)\i(tl“nqlz)‘i F?el%qﬁﬁb%rg%wg}%’é?a%é%?oﬁatggfnﬁﬂ%ﬁlér aspect the invention
consists in a systemfor renoval of solids froma liquid

Prcferably the perforated member has tapered apertures.

Preferably rake guide slots are also provided.

Alternatively, the drive means comprises a worm drive or other speed reducer, for example a

speed reducer operating through a rack and pinion arrangement.

15 Preferably a bin or collector is provided to collect the screenings discharged from the

accumulator means.
Preterably a wedge means is provided for moving screenings to a discharge location.

Preferably a plough mecans is provided for moving screenings through the accumulator

neans,
20 Preferably the bin may be up to 6 metres from the screen, and 2-3 metres above the screen.

In a further aspect the invention consists in apparatus for the removal of solids from a screen,

the solids having been separated from a suspension by the screen, the apparatus including
a rake means to, in use, lic adjacent to or in contact with the screen,

a driving means.for moving the rake means relative to the screen to move solids

25 collecting on the screen, in use, to one end of the screen, and



suspension in which the solids are provided, a systemincluding a screen
conprising horizontally spaced bars, a rake provided on or adjacent to the
screen, aworm®iitgi nreans to nove the rake relative to the cmeam2p@4f her eby
rake solids 10 captured on. the screén toward one end of the screen, the
driving neans conprising a hydraulic or pneumatic cylinder which directly
drives the rake. In a further aspect the invention consists in apparatus
for renoval of asatduamldivomeans provdted dthae endl ofdidie awengtheemumdptr aneds f r om
a suspension by the screen, the gpparatys jncludin rake means,to, .in
use, lie adj acéﬂt‘c‘f‘-é \Br ?"Oisﬁs?,cé‘ﬁ{mzc{‘)re%"t"ﬂ’ t‘#ﬁ%a‘%r%@%, 3?55%{% i"@Fﬁ’By mEs for
moving the 1 akge|[RAMS Healie/ End B HRSSREHORN tleOrdke el dré pres6dd Irktelie on
the screen to one end of the screen, and the rake neans i ncl uding
retracti on neapoxwhty oy catteothekke neans may be noved between an operative
position for nmoving solids and an inoperative position whereby the rake

nmeans pay, be ved relative to the screen by retractio 1.5 hoyt .
subst ant i & F);{JTR% FBA ﬁéc é’b‘fef‘g%‘” Sﬁnsfsﬁsems% [s%%crtpj %MWWGEOgE@%IQP%% The
i nvent i onswhbnstorPi® WARSIE tHelR8Hdsrk Brovefe8! £516Rnt Aokl Ngs appended hereto in
which Figure 1 is a side elevation of screening apparatus according to the

present ? i invention. WD 03/013741 PCT/Nz02/00149 6 Figure la is a. side
el evation of a?SFeWLBeRIARERorizeAElY eRfcedbHS fitted into the transition
funnel and waste pipe of figure 1, Figure 2 is a partial plan view of the

appar atus of Fj gur add gy adest (BheQRfteg! evation of the apparatus of
Figure 2 vi evvegg#kre?%&x{lﬂe d?l‘raeé v%ierc'sr)tn o}e ar reo’w A, Figure 4 is an end view of

t he apparatus of Figure 2 when viewed fromthe direction of arrow B, .
Figures SA - 5D drhong swaeerto shevetiesraiic sdlativandp tthe sereen e dharplon rake solids
cr OSS_I ﬁ ection. captured on the screen toward one end of the screen, the driving means comprising a

hydraulic or pncumatic cylinder which directly drives the rake.

In a further aspect the invention consists in apparatus for removal of solids from a screen, the

solids having been separated from a suspension by the screen, the apparatus including
arake means to, in use, lie adjacent to or in contact with the screen,

a driving means for moving the rake means relative to the screen to move solids

collecting on the screen to one end of the screen, and

the rake means including retraction means whereby the rake means may be moved
between an operative position for moving solids and an inoperative position whereby the
rake mcans may be moved relative 1o the screcn by retraction means without substantially

20 moving solids on the screen.

DRAWINGS AND DESCRIPTION
The invention will be described with reference to drawings appended hereto in which

Figure | is a side elevation of screening apparatus according to the present

23 invention,



Figure 6 is a side elevation of further screening apparatus according to
the 10 invention including a rake profile and baffle to assist clearance
of the scwean/otirni ng t he downward, stroke, Figure 7 is a ®CUNZob/ewasi on of
further screening apparatus according6to the invention including a
retraction device for selectively retracting the rake teeth. 15 Figure 8
is a plan view of the |ower part of the screen showing the teeth in the

ext ended panireilan., Fi guke €dé slexaidmof ¥iserawofonvéyerigdpsted ende fofedtihe ther een
showi ng the rake teeth in the retracted po_sitifgn Figure 10 is an end

el evation of the rake ar FahARTHRNG)SBE WAFE PIPG® gr g 9, 20 Fi gure 11 is a

side elevation in cross-section of a helical flight simlar to that

descri bedrygra 2r ef erenceistappaﬁ'sea?m vievhof thdlappdiatals bf Bg@R di scharge tube,
Figure 12 is an end el evation of the apparagus shown |nv¢|gure 11, Figure

13 is a side el evation of the apparatus of Figures 11 and 12 but further.
showi ng aF#ure8 arrangensntn fod edviegomgf tthee apparatasiof Figwrt2 yisaved) om the
show the prime nover i ch i t he rake, WD 03/013741 PCT/ Nz02/ 00149
7 Fi gz:?e 14 is a side el %%@P%%P%g‘%é}’ti al cross-section of another exanple
of a rake systemaccording to the invention., Figure 15 is a side

el evat i onFidure 4wedge neniedn eredichnot e dppaatus witFigoredd whieh gligveedl ffomSthe
Figure 16 is an end elevation of Figure 15, Figure 17 is a side elevation
of a plough nenber used ficHtiRB of8@e¥ icti on of Figure 14, Figure 18 is a
side elevation in cross-section of a bearing used in the construction

shown i n Fighefsd4sp0 Fsddw Wr&nlferhéhifadibRifg hRVRAVERDBNGh clos8Yction8.

Figure 6 is a side elevation of further screening apparatus according to the
10 invention including a rake profile and baffle to assist clearance of the

screen during the downward stroke,

Figure 7 is a side elevalion of further screening apparatus according to the
invention including a retraction device for selectively retracting the

rake tgeth,

15 Figure8 is a plan view of the lower part of the screen showing the teeth in the

extended position,

Figure9 is a plan view of the upper end of the screen showing the rake teeth in

the retracted position,
Figure 10 is an end elevation of the rake arrangement used n figures 7 10 9,

20 Figure 11 is a side elevation in cross-section of a helical flight similar to that

described with reference to Figure 1A, but in a trough discharge tube,
Figure 12 is an end elevation of the apparatus shown in Figure 11,

Figure 13 is a side elevation of the apparatus of Figures 11 and 12 but further

showing a drive arrangement for driving the helical flight and also

1%
LV {}

showing the prime mover which drives the rake,



Figure 20 is an end el evation of the system of the present invention but
with a perforated plastic screen, Figure 21 is a, plan view of the screen
of Fi gur ewd@3®idwn hol es therein, Figure 22 is a partial pcmos®2/8@adi on

t hrough A-A of Figure 21, and 15 Figufe 23 is an. expanded view of Figure
20 show ng holes in the screen in greater detail. DESCRI PTI ON OF PREFERRED
EVMBODI MENT The foll om ng description is given, by way of exanple and.

i 11 ustratgop.ofd ¥ and shal Ligpefeviagon id Gattiae drobesdctioh bf drfvehes erqmploiof b nake

i nvention Reference will be made to the drawi ngs, wherein |ike nunerals

desi gnat e correspondi ng sypemtascariing g thsupvantienseveral figures. Exanple | WO
03/013741 PCT/ NZ02/ 00149 8 Referring to Figure 1, the apparatus according
06! e PaRBERLE vent | O 3% AW0aiATHel Addfe R SREETh fhe JiBuARRA Of S
has one or*~nore€ (preferably twd) guide rai I ich in use support a rake
3 which is nounted on a m”gwk12. The disk 2, and rake tines/teeth 3 are
illustrated nore clearly with reference to Figure 3. However, continuing to
refer to Figure 1, 5 the rail | has aP end i de brackets 4 thereon, which
definé tHEEBEOM and | ovie R HELTIEYRHRRPI FIEYS I3 of novenent of the disk guide
5 which in. use, slides upon guide rail 1 and supports the rake support

di sk 2. Iﬁ,,E%cgwe 1., the o @k eRvifonSHOMpldught MEmBeSistd nshe aonstrppion of
position Feferenced S. and a | ower position near the |ower end of the
guide rail. The two extrlegwe Ipositions of the rake novenent are shown. for
illustrative purposes only, there being only 10 one rake di sposed on the
guide rails 1 [n use. A centr i | S Q. V| : ake thand
prevents Jfa'ﬁi""’skﬁ;stanti allst?‘aﬂgﬁl%ﬁ%\%ﬂ%‘gvg‘n@n S§§’r’&{oﬁeb€$e&?fl%§e2§§gé 'ltﬁgeth,
but allows | ongitudinalcomemenenthein initiguakd, 3 in a notion parallel to the
di sposition of the guide rails The screen elenents 7 are |ongitudi nal

el ements whi ch, _when ass_entg_l ed parallel .to each. 15 other, as shown in the
dr awi Vs, Fepreld?ivel y crisatent T”}E‘“Ek??‘é’gﬁ‘%? is generally referenced 25.
Figure 1 shows only one screen elenent 7 for clarity. For the purposes of
the presepfsyre 20 is an cnd elevation of the system of the present invention but with a

perforated plastic screen,

Figure 21 is a plan view of the screen of Figure 20 shown holes therein,
Figure 22 is a partial cross-section through A-A of Figure 21, and
15 Figure 23 is an expanded view of Figure 20 showing holes in the screen in

areater derail.

DESCRIPTION OF PREFERRED EMBODIMENT

The following description is given by way of example and illustration only and shall not be

20 uscd to limit the scope of the invention.

Relerence will be made to the drawings, wherein like numerals designate corresponding

parts throughout the several figures.

Example |



exanple. in which a device for relatively lowflowrates (in the order of I
or 2 cubic netres per second) is described, the gap between adj acent

| ongi t udiwalo3sty7een 25 elenents is preferably 3nmm or nor @CTINZ®2/00149

| ongi tudi nal elenments nay be a variet$ of shapes, but 20 preferred shapes
are illustrated and described further below with reference to figures 5A to
5D. The screen. and preferably, but not necessarily, the apparatus that
drives theeemilke taﬂ"ﬁ‘gmBrlOWidj@;q»a&Rusad&cordp@rlatthmgreaajgl iavantiioh @ showt Igenerally
application requirenent, which will usually bet en 25. lti IE‘E ‘:‘ie‘gr ees to
the chanreicrange@ry. il he ADPRIRRF h9S O PloMALs @éifF"@Q'sY ﬂ‘r‘éden@ﬁ oftigt !

screen el SEBILS ALE PHRLE MBS b A f Cthe dt> HRSRIGlhbiedt 5 e

art will reclate that suitab astic materials such as
pol ypr opynllemen&bmbré ey l&yr\m]u relakncebe FLgsle@B Howepen conginuing to refer WAHewWs lray

conprise r at ed. stic,structure as d ence
to Figurée LQ@{; nas ap £pd € ’I%F%"tfé‘ﬁt” b’F%‘?rc ‘%gﬁﬁ&%&? qlrpg %‘\gl}w&ﬂ?“r‘@‘{é‘?ﬂnem
to the sghRepr ngwaﬂemnﬁhé uek @dliderowhicAdh el uaaeehm@m eilenend suppohie
exanpl es provid al so usé a screen that is constructed as a

per f or at eitie mzbqeemppoﬁdr\kéxdnrﬂleure 4, thhaeke ristsbpWAIIN BP0 oRhonssamURIKE Bpsifien

teel f d f d_t t
Coul d b RN, ARbM SUF RETIRC SR Par: bk e WCRIELTAD; T, % Rushé cen
required RAkR{AE &R PakeNm¥Varikt Qr3shédmHeT INAGRN WD pdBosed dnhe thers lbleh'ugmnly

screen object. The perforations may be in the form of el ong iti f glbes ut
coul dl0 al s mbnﬁapmeﬂ@ndhﬁeuldgmbéen use.h Argatre gpigdeibois a0 REOVA fop dhe 1Bk m
which a transiti nfunn 0,1.8 [ f n Ik N
the form 3K BVPIREAN %ﬁ“ta' S e%é ,Q? gem;fq?%geﬁlggg# g‘ E%st bl(s)%egglr %gﬁgggsh

coul d be ioﬁgmﬁﬁi&lm@hﬁhﬂm the rikee ipreemetidn parelésitto die. dispbiition ofi thei guidmrailsinnel
10 provides an effective way of accunul ati ng screenings and reduci ng them
by squeezing out liquid for exanple. The larger end of the transition
funnel 10 is open to the upper end of the travel of the rake assenbly, The

smal ler d i 0 vi Sunertéce partilielt 3eeach
di schargeirﬁkn%rg&i?faqlfﬂe ra Hn dl;’a'ftluié’}ﬂér‘?)\l;gorl? h%n%cédraullgc shaft aiz

whi chlhaso@epias showoin te chth\hmgw cﬁ&cm@hopeaattb@; SWﬁ@IhWhl dsisereral bt Feﬁ@enced
hydraul i c gyl nder 3 vvhe

Vi deﬁlD raylic

or pneurrat?crtﬁ“rr?:w %“’58 erf&éeren f%mteBt ghtlan V}Ee?‘retﬁ?%g’ Q{% f{h@%gfl, é}H

rel ative tonde 1ﬁWH1M§GeﬂB@fdﬁ&ﬁ@@Yy Wﬂo&rh@teﬁ alkehé ordar pel bo2licebic metres
reci procating notion up

per second) is described, the gap between adjacent longitudinal screen 25 elements is

preferably 3mm or more. The longitudinal elements may be a variety of shapes, but

20  preferred shapes are illustrated and described further below with reference to figures 5A to

SD. The screen. and preferably, but not necessarily, the apparatus that drives the rake are

pravided at an operating angle suited to the application requirement, which will usually be

between 235 to 45 degrees to the channel invert i.e. usually 25 to 45 degrees to the horizontal,

The screen elements are preferably made from steel, but those skilled in the art will

appreciate that suitable plastic materials such as polypropylene could alternatively be used.

1o
N

In particular, the screen may comprise a perforated plastic structure as described below with
reterence to Figures 20-22. Also, although reference is made throughout this document 10
the screen being constructed from individual elongate elements, the examples provided may
also use a screen that is constructed as a perforated object. For example, a sheet material
30 such as a sheet of steel may be perforated and formed to construct the screen. Also, a screen

could be moulded from a plastics material, the mould providing the required perforations in



and down the |length of guide rail 1. The rake and screen. 25 assenbly are
supported by a support arrangenent generally referenced 1.4. 15 The power
cyl i nder wB oamy37he powered by any suitable avail abl e nedi eaI/Nzoe/oexanpl e
hydraul i c, pneumatic, or steam The c9linder is arranged to nove the shaft
to translate the rake cyclically to the top and then back to the base of
the screen. Shoes or linings, such as plastic linings in. guide 5 (not
shown f orthe kaulidny scraas bisiecti M regstufvraipns magthedn thefonnerf ddngatestleis buiheould and
noveabl e ?ssgr;l?l ies. 20 The cylinder 13 is double acting, or there are two
cyl i nder SSTON{HBY R other SHEPSpr opriate  nechani cal arrangement associ at ed
with a single cylinder to achieve the desired result o f a reciprocating
cyclical A#&kguea®hdcRE.9 KWrd &I 618 wHiktea fr@titloneRingedn 0 ioprovigedr Thei furinel 10
activating the cylinder is provided, as is well known to thgse skilled in
the art. iagcacrplly tnhbe ferm e!rawgwww, oftareonpdiyt teviidreeseen thal pihgeshapes cqvlg be 12
coul d ;.be provided b - it : t| a
ack dnd Bemeestraey i heRien it TR PRGE0h FAHIERY pARRAR G M ) B
pr ef er abl o Reavdeds SQeafiniOarst FRGting (hin b8 sgheeszingkeutdiyhid for pample hifbaigh
the waste pipe 11 and transition funnel 10. However, it wl| be. seen that
ot her ar rlavigeradtof tharsrpnsivon fannchdl 1wiopebir theewrner ieAd of e tranel %ﬁ:@’ﬁe‘abff t he
i nvention, | n.pakticul . - 3 i V; bpe 11
and. t r angPeTR bk St M btte® B e 0 il RO ROREEEIR Bttt
PCT/ NZ02/ §ipd49. 18e baied agshmblyc andecdrs by hehgdraflic $iaft 024 whichakas 8 pistsOr t he

osi rib.  HEFEHIS SuPRYGHES 615 RlouSpa b BIATaHE DJMCE e MBI REIe) ot robided an
be i ncor poratird flofi 1&&&-5\?@&?@%5&% &!Pc'apgib ngggd&' 13Kb REbatPmbiénéit e BRIsHAFS

fromthe tipper end e assenb in 5 the transition funnel 10
and transpbrdlarivg o ienestimdehandethdredf ndie thastke ipiameriedicaeciprpgatinghaptige R ct ed

| ocati on where the screenin are discarded, Typicall [

woul d oSt FIREI G GO ORer Pk ol SO 200 SUBLAMFTETBY RecrRir B

i ndustri a;unghﬁghg,q@ﬁ,enﬂ'b@\emllyi,@ﬁlre,{clg,@ ght of screw 105 is nmounted around a
wor m conveyor shaft 104, which is a hollow shaft driven by a shaft

nount ed. speed reducer 106. The speed, reducer 106 is Provi ded ro drive the
15 The power cylinder 13 may be powered by any suitable available medium, for example

hvdraulic. pneumatic, or steam. The cylinder is arranged to move the shaft to translate the
rake cvclically to the top and then back to the base of the screen. Shoes or linings, such as
plastic linings in guide 5 (not shown for clarity) assist in reducing friction between the

stationary and moveable assemblies.

20 The cylinder 13 is double acting, or there are two cylinders, or there is an appropriate
mechanical arrangement associated with 2 single cylinder to achieve the desired resulto fa
teciprocating cyclical rake action. Furthermore, the required control apparatus for activating

the cvlinder is provided, as is well known to those skilled in the art.

As a further alternative, the motive power 1o drive the shatt 12 could be provided by a motor

[
N

with a speed reducer operating through a rack and pinion arrangement, or a worm drive

- arrapgement,

The shaft 12 is preferably provided so as to directly drive the rake aad to pass through the
‘waste pipe 11 and transition funnel 10. However, it will be seen that other arrangements
may be provided withoul departing from the scope of the invention. In particular, the shatt

50 12 may be provided above the pipe 11 and transition funnel 10 and have a further arm or a



10 helical screw at different speeds depending on the nature of the
screenings or the work rate (i.e. cycle speed) of the rake. The shaft 12,
whi ch powwp3bkss4r ake assenbly passes right through the ecTiNz@2b@agt h of

t he worm conveyor shaft 104. The mai nl0f uncti on of the screw conveyor 101,
whi ch operates in concert with the rake system is to nove the screenings
through the transition funnel (where sonme conpression of the screenings
occurs) amohdt haoeghectd tretshatt d2 de iz e Bi p@lsq.gtﬁe fake 3dngp s slrivemindireptdy %yel Y,
the transition fupnel 10 and waste . idpe 1. 1 can be excluded fromthe

desi gn. I‘i‘i‘OﬂMé“%B%'Hﬁ‘"ﬂé‘na’lqgeWQt ?&Fﬁ% conveyor, the screenings build up in

the funnel 10 under the action of the rake on the rake upstroke. and the
rake acti RBfeARWER0W N fEareRNioREsNAIRT aughw tvegbirsioh adag ebepinparpbrhtednidia theo
the bin 1la, As a result, the screenings are dispharggﬂlfr9n1the 20 per
end of t hexiginacdraiegeoppigking up thi yoarsninEs Hioaiha SRR RAOE Hieaky psFmply Wit
provided £Q £oLEGHndDF0 b %ﬁ.&%gt?rﬁ-r%reﬁ%'pﬁ'agch@% BPtth'\Géifeepiﬁe 13 Rin} Wikeper

information is provi r(‘ﬁed rnthis’p an view of the apparatus. It can
be seen, tdiadted Mwoatini Wigere thelssreehings eredlieardey. Pymoillyeticserrdrachimgs panki mpgn

funnel 1Q is nounted at two ha r bracket supports 9. 25 I ni t

Fi gures 3bkgly oniginage ﬁ%ﬂm |a,scwag%a%3}aﬁ%ﬁ Or; TN 2 i‘"glé‘ﬁmégd’F@afﬁ&r H‘Eﬁ}eg%ﬂ zgﬁgl?[n
this exa ¢ ¢ i I i ' j §Hae dBive

navi ng 11 P g i B o 8 o B o e e i sk

and i nterbygi stafiemaeittad tsheed dgéer Udibnalhe speed redsicenbdi s providedt taedriver tien
25, In Figures 3 and 4.the el enment support 15 and.brace 16 for .hol dj t he.
Take T sREVGE SO (OTerTIE seeAca domRiEr e rendf Bte Sesrodhpe ok e
PCT/ NZ02/ Q149c)e ]séee-[ﬁ%f hRNgkE Udiaadhatt CIne e/hichl IR the raRBYssombly passeriglaf

di fferent shapes or Cross-sections and sone of these are illustrated in

Fi gures Srirowelbthy entitedengte b thecworsh apeveler shyftt 194t Kisonain fupctionqiithe siewas

can be seen fro he _.partial cross-sect| of,_Fi e.3 I ' i hal
screen el &MY ‘émio i‘ia\%"ﬂb OP‘?@JEE r‘%§89%egc¥vfthgﬁ%ﬁaé‘8rseflgglé" t so‘%b‘lgaﬁ? ed? é;%r%érhgﬁﬂ

or gani seduithligh thb &ahsi@diPfuhnél§@hede sbi@ cobdprestieh Btha pEreaN hgsdoetny) Bl thedughi ve
to the centre piece, and facing upwardly or inwardly toward the rake disk.
I n fi §uretlsAlisdhergsrnims |lefhgdspasalertical section with a smaller section at
right angles intersected at the centre. This alternative is referred to

Alernatively, the transition funnel 10 and waste pipe 11 can be excluded from the design. In
the absence of the serew conveyor, the screenings build up in the funnel 10 under the action
of the rake on the rake upstroke. and the rake action moves the ;s,creenings through. the
discharge pipe 11 and into the bin 11a. As a result, the scteenings are discharged from the
20 upper end of the discharge pipe 11 directly undemeath which a bin 11a is provided to collect

the discharge.

Turning now to Figure 2, some further information is provided in this partial plan view of the
apparatus. It can be seen that two guide rails 1 are clearly provided and the transition funnel

10 is mounted at two hanger bracket supports 9.

25 Turning o Figures 3 and 4, it will be seen that the screen 25 is part circular in this example
and the rake asscmbly is correspondingly part circular having tines or teeth 3a which radiate
from the periphery of the rake disk and interdigitate with the longitudinal screen elements 7
of the screen 235, 1n Figures 3 and 4 the element support 15 and brace 16 for holding the rake

disk relative to the guide members 1 is shown.



as a' T piece'', In figure 5C the el enment has an end piece with sloping
shoul ders. This alternative is referred 10 to as a "Y wire". In figure 5D
t he el enewD ob@ms37al gradual taper. fromtop edge to the | owemr/Ndgeo14The
operation of the apparatus will now bH descri bed.. The apparatus is
arranged so that a flow of waste liquid or water' which includes a
suspension of solid matter (which may include floating solid matter) is
del i ver ed I'hadongjtpdisal serean dlgments dvnayrbe a runghgr of diffesent tshapes ton erosS-skétipns d

now i s thy t _ en.lengi t udi pal~sgreen. el nts .7. -The, inl et
2611 ow | Arbe e SEEREEs ISR it BB SA BT oD S HE it Rel Rt Bude st ehe ™ ot
area of suorBeure23B. 1As varl be sft@ B&RNLE Patial HRsSSLABN of Piduse 30RNbAGIARIS Y
arranged so as to assist capture of solids in the Iliqud f1ow. at is to

say, the Ectdetlemsntsd RayingBiefensasaetion accoudifig tobbighrs birt avganiaed with the
‘concave" sV idag nf £ ri] - \Whi [ | 0SS-.S [ |
sonmewhat 1%&9?’%28?{}%:#"[ ﬁ’ee%gi %}Jéa (g((‘)‘r {le%gw;? a?%@ \é&gﬂaé:e%n%'& %?’Iel gﬁgeﬁg?lgg
shape mayupeardiyr srethvasdli [bwet e edte idisk. tThefigrre5ar heprembodi aaRktical sdédhenr e

1, but will be seen that other shapes may accommpbdate th.e sanme purpose,
for exanpl'8ha sErRllsefressn ahigY apglrt teracctadins thansenie| yhisaHemative isrefomred foss -
section ejdfref piRgyi ng vertical or angled or curved sides, or a screen 25
shape which sinply has angled sides or is triangular of "V' shaped. in
cross-section. Al of these shapes which 2 5 have sides of sone sort to the
screen 250siigine datthatlemept ey enendipigcswith dopingehowdenpThiy altemaive is refesedies

of thg screen 25 and 'al so generally assist the raking process by tending
to have Ed%%s ¥YFlect in the centre of the screen 25 under gravity as the
rake noves. The screen shape. described above al so have the advant age t hat
a | arger BCfi@@esPiBdclethe YL @eMAubaer foRtlttpedat & BE RlwesBage. WO 03/013741
PCT/ NZ02/ 00149 12 As illustrated in Figure 1, "as the rake noves upwardly
in the dii:ection,of arrow 18 following actuation of the cylinder 13. the

rake tineStoPPYEEMOIBEe sppaipys Wilkiewdre desprébadi SEhecanpetaris isjarrangsdesostbht &
where. {hiouan 4IE TiogR bO YA IIE RS SEPbNERY oE RO mplOF (REAERTL: g
t he upperinkivde floafing $rdidSmaitar psmeR%ered, e iladtatedatyuarnsy ddw fighe scbaka BS to
the | Rmrli.cﬁﬁ? iﬂtoiwon@'thlloﬁgltw rt]hec é’c{p?fb%{v&e%ﬂ longitudinal screen elements 7. The inlet 26 flow
area 1o the screen 25 is preferably approximately 33% of the 10tal area of screen 25. 1t will
be scen that the screen 25 is advantageously arranged so as to assist capture of solids in the
liquid flow. That is to say, the screen 25 is in the form of a trough, being substantially
“concave™ baving a ceotre portion which when viewed in cross-section is somewhat lower
20 than the side poctions of the screen 25. This general shape may be curved as illustrated in
the preferred embodiment of Figurc 1, but will be seen that other shapes may accommodate
the same purpose, for example a screen 235 shape which is substantially rectangular in cross-
section either having vertical or angled or curved sides, or a screen 25 shape which simply

has angled sides or is triangular or “V”* shaped in cross-section. All of these shapes which

-
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have sides of some sort to the screen 25 substantially prevent any solids from escaping from
the sides of the screen 25 and also generally assist the raking process by tending to have
solids collect in the centre of the screen 25 under gravity as the rake moves. The screen
shapes described above also have the advantage that a larger screen area is provided in a

reduced lateral space.



enbodi nent, the rake travels up the screen 25 nore slowy than it travels
in the reverse direction toward the bottom Preferably, the rake travels
down t he woreeem726 at approximately 1 /3 the tinme it takesTiINZoRoamde! up
the screen 25. The cycle tinme of the R2ake can be varied by the control.
syst em dependent on the flow rate through the screen and/or the 10 solids
content of the through flow. By way of exanple a typical tine period for
t he upst rdkgluswmaigd eFigaresle @ thgsak amdvaship én ﬁ@kéremi@emm 1§pfojlowang d
matter which .is tured on the screen 25 while the rake is at the upper
end of ¢ nistuages ob Mo SRS ikEGReS of el b Sty ik Qv ios PRI PE o
relativel poGuidhly MaWRIBit soreTPRardyShedltwWard TREVEY eWof thelsErePYS WHRYe t he
rake with the downward novenment wll 15 sinply resurface fromthe |iquid

flow to bécaghdsrardelopesiteddnitie trhesitimniuneel of0. t Hporm ceashing 2Be apper linhie oéfthe e be

|1 db K ' d . I.f. th i d
T the 1o o R S 2RUD Tt PRRUG B TR doNe petlighpnt 3 pEERE

screen 25hReinédie tHiomRnvaiadels Sipr Pk Qc@én Lhendrakdowi9t thed iMBavess MBthehevdrsed to
di sl odge the solid matter fromthe base of the screen 25 so that it .nmay

be ret ur rdigection tthward qif dotopw t Brefealepdis rake dArl dpwDethensTsake> 20 For
exanpl e, bﬂ@g@@ﬂé@@"%’% Lﬁ?ﬁ .ie’cﬁﬂléé% frel [uﬁméréaie'éﬂ 2§”%e%8élbﬁliﬁle'& fﬂlt.é"x'aﬁegﬁ{mer

may be ir-or o as or directing an appropriate flow o
liquid armundictiey thesenodl sysem depandent2i tk dhontate tirobigh de Krgeradar thpwar d

fl ow qof any solids ck into the water streans. |t will he seen, tha
ot herl%dev’i"‘i‘é%“ﬁ’r‘e‘}?@? ﬂt&‘dgroesh g By ey ot %megf‘i%lmml%} ualemea?%?%rt %%FPE@

(not shown). BBYo F&oggéggﬁdjg,g RUHAENED setshdkhe bottom of the rake and
extendi ng generally 25 upwardly fromthe rake so as to assist disl odgenent

of solids fromthe screen on the downstroke. and assist collection of
sol i ds onAny kaidupstterokach Frepuket an the stredf 2ewhily thserakais g dgl upper and fidle t o

the rake (as cribed further bel sq that it.folds f 0, t

downst r ok®' % g"eérést h‘?“ﬁgedt 8[ 'laH‘§ u’ﬁgeteg(r)rty% By 39‘3 ﬁ%ﬁei yHp 1%05@?‘“8? gﬁ,ck tdlggmwaxd

upst r oke. mGageent.NeIsa4ly, ftleawRicRae moPetbBie thelkiakd QithhiBe B6wivwirt ingsvefnennetll 10,

they will over tine 0 accunul ate and becone caonpressed bg t he trgy;riﬁ{ion
o]

funnel® af H@plygesuntrcp Gromede bigurd oy be again deppgicddp thereake pkthg sergee
(1, LTSk OBt B AR IRCSARA LRGSR 0L 80 ARl o
area, WO RBADAIWAL sBEA (T O OEIAQ to b3 re-supplied to the screen 25 upon the downward
stroke of the rake, other means may be used to dislodge the solid matter from the base of the
screen 25 so that it may be returned to the liquid flow to be deposited again above the rake.
20  For example, an appropriate mechanism for returning such solids in this manner may be
bubbling air or other gas or directing an appropriate flow of liquid around the base of the
screen 235 elements to force a general upward flow of any solids back into the water streams.
1t will be seen that other devices or methods could be used. For example, a plate or baffle
(not shown) may be provided attached to the bottom of the rake and extending generally
25 upwardly from the rake so as to assist dislodgement of solids from the screen on the
downstroke. and assist collection of solids on the upstroke. The plate or baffle may be
hingedly attached to the rake (as deseribed further below) so that it folds flat on the

downstroke and returns 1o a substantially upright position on the upstroke.

Onece the solids have been pushed up to the transition funnel 10, they will over time
30 accumulate and become compressed by the transition funnel after being pushed by further
solid matter which is dragged into the transition tunnel by the rake. Therefore, over time, the

general form of the transition funnel, being a shape which reduces in cross-sectional area,



will tend to conpress the collected screenings and force theminto a
relatively conpressed or conpacted state into the discharge pipe 11. The
screeni ngeowslok37apnti nue to nove through the di scharge pipga/Nzok/o@spund t he
arm 12, before being deposited fromttde end of the discharge pipe 11 into
the waste bin.. The general novenent of screenings through the discharge
pipe | 1is illustrated by arrow 19, :anple 2 Turning nowto figure 6, a
further eshbdhdrentontdredshite ¢olleeed somenisgs dndustee deatinida eclmﬁeeﬂ)abdmpra;spapat us

is substantially the same as that descri E‘ed wi th reference to the ﬁre@}edl ng
figures. CUMRsledisite indg diecisarGiriPal & The SHECHRS N hEINYG IMOVE TEoY

whi ch ar ek hes g 3R & e 40 £8h&d I‘%Hlef%nﬂuﬁerb%?&e llb‘éﬁxgt ue}oem BroRc @t Bed foff gne es

designate the sa subst ant 'y simlar es of both enbodi nents.
The appardisetargef pibé durietcStheaivadty bih. f fréae sgeherahmrtolvementhold saresningsetbravigh dhe

above |ns far as an ve arra nt for sweeping screenings off the
screen 25<'ewar&%mp<dbhﬁm%§ ?ﬂ rovi ded. This further apparatus

generally conprises a baffle nenber 22 and a specially | 5 angled | ower
edge 23 opydhQcneverse side of the rake. The angled |ower edge 23 assists
with dislodging solid matter trapped on the screen during the downstroke

of the rake, so that the solid matter may be forced back in th Ii%%ig
flow and {waéngceaw i@ Sausr, tah@nh@xcﬁmm%m?@@ thes INVERRRAN S uﬁfar“’(ﬂms A7

A Turther, Bepeel i WSOl afitahte Qa‘é'tﬂﬁ‘!iekd?xbte{{‘%nﬁ%f&%ﬂz@% theSRENRIgidr@ur © 6

is an i rrpr venent ecti on, accumul ation, and rrpr essl1 on aspect
20 of t healsov €t efunerichmongtels heterammidimen showmét figareah avhichearsi the Kameg @s pi pe
11. The baffle . nmenber

of W aitgEronis A o e BRE S FRCHGREpIn GBSoBC o St AE ShElk

baffle 22¢i.5, aped so as to be substantially the sane shape as
t he rake %"1 &hogfbgpﬂgs}g%tdﬁﬂxanpl e being substantially disk shaped). The

baffl e menber 22 is also allowed to sinply "float" but is preferably 25
count er bﬁlﬂaamdatusm fasire 6 rmanpidillen lcanpmelembodnmeas d¢scribed abeve dnsofarfap glire 6
when the rake i s _downwar d ok CidviHSar

t hrough |{'15Pf8b%g r&“&”i“f)%jj' gﬁ%cp%%cre@mq%ﬁgfl tf; ﬂee%Y/e ?‘%‘%? a po@?%fﬁon
where it mel thlﬁﬂ@fih@ShplSd?@ui akgeriliynesmpibeaa Hadil@awintbier 20 raadsmspemup
solid matter collected off the screen 25 by the rake Sowar ge{lg d of

the boreergleblowenedgr 3 amihe reviasepadd ofchprigiped ho angled joye
solid mat Eiﬁ[od'éﬁmgts%ﬁd mattcr trapped on the screen during the downstroke of the rake, so that t.he

solid matter may be forced back in the Jiquid flow and thus captured on the next upstroke as
shown by arrows 20 and 17. A further aspect which may be provided in the embodiment
shown in figure 6 is an improvement to the collection, accumulation and compression aspect

20  of'the invention through the transition funnel 10 and the discharge pipe 11.

The baffle member 22 is provided hingedly dependent from the bottom of the rake,
preferably adjacent to the disc guides 5 of the rake. The baffle 22 is preferably shaped so as
to be substantially the same shape as the rake (in the present example being substantially
disk shaped). The baffle member 22 is also allowed to simply “float™ but is preferably
25 counter balanced. 50 as to remain in a position as illustrated in figure 6 when the rake is
traversing its downward stroke. When the rake moves through its upward stroke, the baffle
member 22 moves into a position where it lies flat against the rake tines 50 as to assist
transport of solid matter collected off the screen 25 by the rake towards the top end of the
screen 25, In this way, the baffle member 22 assists in transporting solid matter up the

30 screen 25 and it also assists in delivering solid matter into the transition funnel 10. It will be



30 screen 25 and it also assists in delivering solid matter into the
transition funnel 10. It will be WO 03/013741 PCT/ NzZ02/00149 14 seen that
t he | owerwbrosi37edge of the rake is al so angled and this fPaTiNFe/O@Esi Sts in
collecting screenings fromthe screel 25 surface, particularly any solid
matter, which becones wedged between the |ongitudinal screen 25 el enents.
On the downward stroke, with the baffle nenber 22 in position shown in
figure 6gcdd@aingli®der fortdgg: @hokalichie alsowmgleddge s further pssises i gotlsciinge
solid matter collected on the screen 25 whi

| e t.he rake hgs b
upper endcrseningrelanriae feTon 2STrEfagH| RAFHEUIAT Y B Sﬁwﬂ?&%mak‘é“gﬁ‘g%%fi éthe
rake wl lbeﬁ?ﬂeﬂwc l%ﬁ,éi?\ﬁ{ih'&ﬂ@& el T4 QeRep@rt of the screen 25 above the rake by
the ow I qul

means of across the screen 25. This is illustrated by
arrow 21 in figure 6. Alternatively, solids which are tog large in %cfe to
move t hr dugihe dhenmakbstekd, Wisltthe bafile memberd2dn posigon slown indigyes 4%%‘}5’2 ed

by th to th f the.., .25 _ t
The | B1 ORSSE 3F Phthedtomit g0t Be S TBIAEENERARE Pllffed GEtheXcfecholsiimiRe LD

Is indi C%?%&;@Yxa?%é?\v‘ét?tge u:?;ﬂer Eh@Ut BrcBerethosefMiceolidd liftdd by the reeese sidaof an
effective and sinple way of ensuring that solids_ which accynul atelpg,pi t he
screen 25hwhikk evitlheainkke ietirmadantor hpari ohthefscrepr 28 @pavsihe 5ake Ry Means gt 8% to

the main how pith. 15 terri W to 2 51 b e WM e hat a
menber BGP‘?‘%O’BII“BW 6&'855%85?".6?{1]%’?&@? q@lﬂﬂtt%;ﬂ{/%raﬁﬂ §/r“(]) 'r%tk'r tgfﬁ‘si tilgﬁ]fy’
funnel 1QqidhiviRERDR 13Qeiis sigeftemnald tramhahs hpard biaktorite thei sctech @S, wilkn

t hat other shapes may be provided. The purpose O;cjot hi s [genber 30 idstottHe
ensurl@ t Haet franspertddniethetrpks/dqwiolo the based dbh FHeRD Wp#‘@ts BY a5y SR '
transiti a1l [t rOUGfis hn b GaRiltd Hichieldy kisow 20
Ther ef or gf?o\ﬂ#gﬁg‘hgi?‘%?? §31CI§1‘%;3§/1 j&@%ﬁ%ﬁ%ﬁ&%%%% faceaof thelcconeylo 30

provi des ia figakas.i Vhiryforé, at witlefsaerethagan efftctinhanchsimplesteni elppswing thatodds

Ser ceni ot BARCUTMAKGEN SHo St bh WS DAITAR: Sanet Jpf g b BT 28 are
Fenei oned bl ReRCL PR end of Toutward pi pe. 11 can assist to.
ensure t hajt.‘ the screenings ar e further conpressed b‘ef.or e t hey qLe rel, eased
i nt o Bhe Rifiorringl row REthExhatbl 2 iwithle 2ob Merdiamoeneled 3|1 RPN GH 30OW e ?%dgﬁ'aed
as the rm[ tc \Pcrir(laiflye{)f: ‘t?gnsﬁpo?lof%gg? % CP(hlst rplgmber 30 is generally cone shaped, but it will be
seen (hat other shapes may be provided. The purpose of this member 30 is to ensure that
continued travel of the screenings compressed by the transition funnel 10 is facilitated
through to the outlet tube 11, Therefore, the substantially perpendicular top face of the cone
20 30 provides a relatively flat surface against which screenings are moved upwardly. The front
surtace is angled so as not to encourage flow of screenings back towards the screen 23.
Also. a compression member comprising a further baffle 32 which is preferably sprung or
otherwise tensioned or biased toward the end of outward pipe 17 can assist to ensure that the

screenings are further compressed before they are released into the bin 11a.
25 Example 3

The following example should be regarded as the most preferred embodiment of the

invention.

Turning now to figure 7, a further side elevation of the apparatus generally described in the
preceding figurcs is shown with the addition of a mechanism for extending and retracting the

30 rake weeth. The reference numerals used on the embodiment shown in figure 7 that are the



invention. Turning now to figure 7, a further side elevation of the
apparatus generally described in the preceding figures is shown with the
addi ti on wb ta/onamehani sm for extending and retracting the P8@/NZakeowget h.
The reference nunerals used on the em$odi nent shown in figure 7 that are
the WO 03/013741 PCT/ Nz02/ 00149 15 sane as reference nunerals in the
enbodi ments descri bed above depict the same or substantially simlar

f eat ur es,SaMAeasnegiireoed framsrale i the . embedimerke dgsasibed| aboye depist ghd sameent
shown in Stbgure l7 \ir§“tt]a,t,ut he rake has a guide block 38 which receives one
end of eadac "?'ﬁ\s}eyt’bot%{ 59" he other end 36 of 5 each the rake tooth is
the operative part of the rake i.e. The part which actually noves solids

al ong t heTigansieniffésnosi With b akefkselislly wiele ansieliBentashdwaGn Giguredlcis tha Kiee
tooth, the tooth is pivoted at a_point 42. Therefore, when the drjy tshaft
18 i s novake hasaavideblpek $hahichraseives one end etrach saks terth 4RpiThe e?h.eé?n%éﬂ t he
rake cha ir i qn, f camml e LVi Gl ) hor t
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(r)\f 10 tm’rgatﬁe sa&smrr}alswiﬁlnbet :Lfeen,sw\ewg.enﬁs SShﬁMOidg'e]Eaélgwketﬂoﬂu,Memodthés r ake
as reached the top of. 'the screen and_the _driye sha 8. noves in.
directi ori”b‘?i?:‘i(a"cbe\Sg“‘t‘f‘r’e ib‘?"@@i‘ﬁe “g\eﬂaﬁfgl‘fﬂ vek 1%85 WOIVF"B Efiat‘ﬁ’ﬁ\}‘éﬁ‘erréi"‘é’(’i to
t he remajmger). ot e AT j t : et ; in a
posi t1 on uperaner Py BSSWAP ks glhber dRChGERR oREnBe) HOdving MoB R 1" ot
t he screeniilimovd gshoet dislanée Chative tetkeyesaol thegakoasemblydeotust ok thedristien ohs
shaft1018 Hegﬂi{kns tobﬁroveti_n“an upward direction to drag the rake up al ong
the str edfS FRESEMOY AY 5558638 wil| nove upwardly relative to the

remai nder of the rake assenbly which will pivot the teeth 36 downwardly so

that theyas inpkeridifiutay ewMéd fe tA@ 1S FRcdehe B G Hthe sadsn 4 tle dgve shafids
al ong the screen to the upper end of the screen. 20 Wth thjs arrangenent,

it wll DeOGSEn atdiesctiombackagewie the sseeenf drving plack I8avithbe mgvehrelative g dhighwar d

oved up "PREeEPLi TR End i PERPaRR ARG IR Rl £ PRyt Al

bin. Tur njefglcN@Wht ecrbérel Boln 28tRIPPerehe ot e sthen iwigireond of the screen is
shown, again with the
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Comersely. at the Jower end of the screen, as shaft 18 begins to move in an upward direction
to drag the rake up along the screen, the driving block 38 will move upwardly relative to the
remainder of the rake assembly which will pivot the teeth 36 downwardly so that they
interdigitate with the screen elements ready to drag solids along the screen to the upper end

of the screen.

20 With this arrangement, it will be seen that the rake can be effectively retracted on the
downward stroke so that solids are not dragged back down the screen, but are only moved up

the screen in one direction toward the outlet for delivery to the bin.

Turning now to figure 8, a plan view of the lower end of the screen is shown, again with the

rake teeth 36 in a position which they are extended ready to drag solids up the screen.

[R9]
on

Tuming to figure 9, a plan view of the upper end of the screen is shown, comesponding to the
position of the rake at the upper end of the screen in figure 7. The teeth are shown in the

retracled position.

Referring now to figure 10, the genera) arrangement of rake teeth in the semi circular screen

arrangement is ilustrated.



rake teeth 36 in a position which they are extended ready to drag solids up
the screen 2 3 Turning to figure 9. a plan view of the upper end of the
screen i swehemm74corresponding to the position of the ralPeTatzothesupper
end of the screen, in, figure 7. The teeth are shown in the retracted
position. Referring nowto figure 1 O the general arrangenent of rake
teeth in the sem circular screen arrangenent is illustrated. WO 03/ 013741
PCT/ NZ02/ Réxkéhg b6 Befigure il hga moew o wsimyPEhaving 2 helicad fleght irmownted 24080 ayi ng

a helical flight is nounted around a .wor/m conve shaft : L bed
Wit r of cHET BoRSYR Jehel Faas SeRah et y TP G o e hAr nThe SaRCafERREL Dol
that the Wﬁﬁfi}gq 9&95u€|tion| is itlf}x%il%aﬂaﬁé)ﬂpé | BRSted béapadRs 33Rugh N5Ei buFigukdl3, the

screw drive 106 an ydraulic cylinder 13 are shown. 5 Turning now to
Fi gure 14iha strantdrse,| 06 xadpydraolic ¢iimdpr Bsasaghawivention is illustrated. In
this exanple. a plough. 160 is al so provided dependent fromthe shaft 12.

The plough 160 is shown ipn Fiaure 14 |t : tked ! $n thi
upper n%st?“@%’t%?fﬁ'éb‘? "HRYE W&ﬂ“‘%ﬂ? % H‘})%e(?f ‘é‘gﬁ&?@gm ﬂr%l{eaﬂelspgﬁt eg& pggiu%_ison
pl ough pl acaimata plBupRil6h id hish pravitdti depehident fions itei aftf Ianghe plbdgh 168 is
pl ough facilitates nmovenent of screenings within the transit.jon funnel 10
t owar ds t Beovaoindigure 14iip@ lowerpesion nden il JIpREMPsk [§5tepdads PRAILPR fxﬁéa‘ﬂ%ﬁer.
limt of its .extension. f [ ’ i ah kel t op
of "t e scruaon IS URaed BEEY B uen FsEitert WIRAIHEL SRR RICRIRAE B
t hrough t he. th¢ plosil feithtenmel e afdereertimgstwithinl tedrensigion funel 10 towardathe 14

al so shows that a support bearing, 1l i s provided.fqr  shaft i
beari Hy preveaws id _Lﬁﬁggvr me th me“ﬁghgﬁ? Peaigtf\mﬂpgﬁrdlpm?} of its Fétaml'%\e-dﬁ?égéfo&
response Lol ‘Piﬂg:sch# mgﬁf&fgﬂeﬁrnﬁe Rhuale st8n ke g%ﬁ%ﬁggdﬂﬁtdé a?ﬁﬁhiﬁg BEHRMItgS

in the transition funne and/ or "wast e &/lape,l So, urt her
encour age podvenenings threogle dhei nagsition fourgh 1 \Wagd éntpithsedischarge piggide Fogpre 4

provided op shaft 12. The yedge is . eneralt‘é oni.gcak- | of:

descri bed Jgg 5@“??‘6&Wﬁo%_¥;§%{'ﬂ%‘r@:‘gm&m éga%dl?'e;rh{&r}re%gﬂ roxide aﬁg r_gd S0
that a m giRb s VI OQiAChAP Be irSquircl PO SRE0RE 16 (6288 thPeed ioh thiplovgls 1160 piype |
| when. the wedge Is travelling 1n a downward 20 direction. However, in the
ot her 18l r actunorgted sreconinpgen Hesraasitiab fupel Yuankirevasgipipe |5 perpendicul ar to
t he nmovenent of the wedge. This facilitates novenent of screenings

Also, to lurther encourage movement of screenings through waste pipe 11, 2 wedge 164 is
provided on shaft 12. The wedge is generally conical in form, or may be described as a
fiustom of a cone. The wedges outer surfaces are angled so that a minimal driving action is
imposed on screenings in the waste pipe 11 when the wedge is travelling in 2 downward
20  direction. However, in the other direction, the wedge has an abrupt surface which is
perpendicular to the movement of the wedge. This facilitates movement of screenings
through discharge pipe 11. Theretore, when the rake is travelling down toward the base of
the screen. screchings which are in the waste pipe 11 are unlikely to be significantly moved

down the discharge pipe. However, when the rake is travelling towards the top of the screen,

12
N

the wedge tends to move screenings within the discharge pipe, up, along the pipe.

In Figure 15, the wedge is shown in greater detail, and in Figure 16 the wedge is shown in

end elevation from which it can be seen that the wedge is substantially conical in form,

[n Figurc 17 the plough is shown in side elevation including a mounting aperture 170 to

mount the plough relative to the shaft 12.



t hrough di scharge pipe 11. Therefore, when the rake is travelling down
toward the base of the screen, screenings which are in, the waste pipe 11
are unl i keby3we7he significantly noved down the di schar g@eCpiNg2/o0¢anever,
when the rake is travelling towards tte top of the screen, 25 the wedge
tends to nmove screenings wthin the discharge pipe, up., along the pipe. In
Fi gure 15 {\he vved%&/és shaown mmgreater detail, and in Figure 16 the wedge
i s shown |'hbiguifgl SO 15 ShAWMATERS A oighcass Wlaphichas subsantiallygrgids 2
subst anti I f [
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plastics material, nost pref er ab i gh mol ecul ar wel ght
pol yet hyl léﬁ@e(Tqu@EOS mdMemenhaoliethe slwﬂf rakese @f ths c@mmmerensmmmat Trs ki t

12, but S|n bearln . nstruc ed . froma resili

bearing al %w%e é?‘rﬁ‘fﬁpog?&t g ﬁea‘lstb“b W’fgﬂe%t"?%a‘icﬁéné%an!%%éﬁ%l’lfﬂ%h and
182. In thbmbei unfths a9hRid 1ol finGiRRPLEARIy. but there is still sufficient
tol erance and, flexibility for the plough”™ nenber and unit as a whole to

function effectlvely. The_ bearing apparatus of Figure 18 is shown in end
el evat i on! ibearipg appataus afF igurentdns piovedn sneé slevaiinyin Fagural @ docunent, the
screen may alternatively conprise a perforated plastics structure. Such a,

screep i sail, 1%;05?‘{ Eiﬂew@us@ QU 8Ss %%cum&& u?cngcﬁéaﬁ rpﬁb alﬁtgltng{&eefg %]an?ﬁqu' fed

pl astic nmedi a pertorat screen. The scr'een
form Al tlmrwmted/elayucstshﬂxcm eSnchraysciven Gs)nBIsrratediexd Figuees 20 stextandimgyl Bst i cs

mat eri al i eated togive jt the_required overall. shape, and
machi ned 't V\@rﬁpé\/?ﬁép IHec Wéﬁ@lﬂeé'é?”é"?iﬁ%‘eana-hef@'eﬁ'b@rat’theé%mﬁ@‘ddé Tegeiged

further behawalRaa80lY e tQekil H4) Be %merh@@d Ak QEI@E? Gﬂgn%? thaddfid] WhicRRowWn

in end elevation with’partial view of the rake including rake tines or
teeth. 3a egfaslgoigiveis theateguiredroreralb klepe pandvnabdihed o phevide the aequi2d Blags endhot
sho r 0 own in Figures 21 and 22. In Figure 20, the
Ion\évlnlt udi r{‘aflg}éfgféebﬁrig‘d{lﬁab "4 EOV{ ‘he length of the screen are shown. These
slots provide a

Reterring to Figure 20, the perforated screen 200 is shown in end elevation with partial view

ol the rake including rake tines ot teeth 3a also illustrated. The holes provided in the screen
200 arc not shown in Figure 20, but are shown in Figures 2| and 22. In Figure 20, the
longitudinal slots 210 that run the length of the screen are shown. These slots provide a
20 guide for the rake tecth 3a to run along the length of the screen, Therefore, the rake can
operate along the screen as described in the embodiments discussed above to push solids
clear of the screen. The slots are each preferably approximately 10mm wide in the most

preferred embodiment.

Turning now to Figure 21, the screen 200 is shown in plan view and the perforations in the

(3]
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screen are also shown, The perforations take the form of holes 212. These are preferably
placed at 10mm centres over the screen, Furthermore, the holes are preferably tapered. This
15 shown more clearly in the partial cross-section of Figure 22. In that view, it can be seen
that the holes taper from a larger aperture on the rear side of the screen 1o a smaller aperture
on the tront (i.e. the rake side) of the screen. In this way, material which has a dimension

30 that is similar to that of the holes 212 sits on top of the holes rather than passing into the



20 guide for the rake teeth 3a to run along the I ength of the screen.
Therefore, the rake can. operate along the screen as described in the
enbodi mrenwe odiossmessed above to push solids clear of the ®cmreem2/odihe sl ots
are each preferably approximately 10m® wide in the nost preferred

enbodi ment. Turning now to Figure 21, the screen 200 is shown in plan view
and the perforations in the 25 screen are also shown.. The perforations
take the hppanddrecominggammed. Thanyemateralploss Bishmagagep 41 derongh theenirancatie es

Chown o 8% BE B 442 (R e, Balf spONEE ot Brruf o5t B votbes S,

it can bepeeBsivéliaksiéhéuchdl Bs ih@pRingf N Bwaldarthetcad PEhd/ secdn TheforAr
side of the screen tg a smaller aperture on the front (i.e. the rake_side)
of the schakralsiare uMikelyng getraiecky inghe Wplceh Theny malirigkissingh paiged thpughsthe

simlay tRykddleng , RRIES Skis on top of the holes rather than
passi ng in'Eo't cg %ﬁlg%/%%&?ﬂg%@f? 02/ 00149 18 hol es and beconi ng j anmed.

|f any material does just manage to fit through the entrance to one of the
hol es 212The hales 2 Rearpahdwvii b gtehwt dpiaid o Figluran2t. ehri pdrti¢uian thghtapdreonHibe boles

becomes praqgressjvely.easier. due to the increasing ta t rds the rear
of the sciiSdh Soap ey gl orenceingysehebvepddng, Ftiapes gPerrg el i B8 < apgitire

hol es. |f-aRY 218LRL@l hoig. Nnot passed through, the 5 holes. then it will be
removed by the rake, The holes 212 are shown, in greater detail in Figure
23. Jn particular, the taper on. the holes can he seen by the difference
in size bBtviddaappreciatad itlatdhe fapuresueferred w intlt examplesiabovgpmeay be enterchangpd)
216 f e I Lt wll be recia t hat .t he_ feat e ditoin
the enhmpt oo dthofi “alis" sorTiePBRL G Mk oM SRl Which, bk Cheds he
const r uct freqnserhénipdfawly farulaakngaglagyst em whi ch best neets the requirenments
of any particular installation. It will be seen that the apparatus has the

di stinct advantage thaf the screenjngs .are.allowed to conpress and conpact
2nd are AL 0P S NR A EPRTY bagha TBTIFF: A VAHEAEE HMEGEF SSFecaTps arsgowed 1
CONS UM NQcdrPFBACIn b iHac € MBP AR S| QEreQ RBIAIRAE &8 b WithBht AQAUW dn%ime
addi tional 15 nechanical apparatus to take theé screenings away fromthe
rake and depeving chmpadlivna onastrepresseare pipactions Lo adthaubi nequiring  additional

S wechanical apparatus to take the screenings away from the rake and deposit them in a waste

rceeptacle such as a bin,

In addition the working components of the apparatus are accessible in comparison to the

prior arn, making it easier 10 maintain.

[t will be appreciated that the invention may be provided in different embodiments without
20 dceparting [rom the spirit or scope of the invention as set forth herein. Where the word
“comprises’” or variance thereof such as “comprising” are used throughout this documen, it
will be understood that this word is not being used in a limited sense, but is instead being

used in an inclusive sense.



In addition the working conponents of the apparatus are accessible in
conparison to the prior art, nmaking it easier to maintain. It wll be
appreci atwo odloai74t he i nventi on may be provided in differemCTaNdiment s
wi thout 20 deporting fromthe spiritl%r scope of the invention as set

forth herein. Wiere the word “'conprises'' or variance thereof such as
"conpri Sifﬁ"l_l\zée used throughout this docunent, it wll be understood that
thi s wor a=¥4% t being used in a limted sense, but is instead being used

in an inclusive sense. WO 03/013741 PCT/ NZ02/00149 19 CLAIMS | Apparatus
for the riemovahp@ira@®!fbdshel fetlBval SHIBRAS ‘fr%ﬂh'ansu‘eg@n@ﬁnt REwhRh 8% @iRs are
provided, the apparatus including a screen having a plurality of apertures
therein, a rawevideduhdempammsoncladinacent to the screen, driving means to
cyclically drive the rake in two opposing directions relative to the

screen to nove, sol | captured on the screen toward one end of the screen.
2. Appar at us dqsbcg%egﬁﬁ%%b{%r?lll%rﬁgfyng:}fpe Lérfse{hﬁmflhe flow of solids fromthe
screen through to discharge is in substantially one direction or axis. 10
Appar at us as d mkepbvidedohar adjlkcadoer dencrebre screen conprises a trough. 4.
Apparatus as clained in claim1l wherein the driving neans conprises a
single prine ver. 5. Apvg/qi’.a‘ us.as claimed in clai.m 3 wherein the secreen
i s substantial 1" REAE ¥° '%E](Xa‘f‘h‘fe_d € ke IPSPRAPPOTIRE AITESHIANG THRRYeiore he
driving means JyRéRSo hiaQe SR caftbred i th@bdrdenRB%irdding ch@bF thedtRBg the screen.
7. Apparatus as clainmed in claim6 wherein the time taken for the rake to
traverse the screen in a direction. toward one end is longer than the tine
taken on % he dbpwaeipgias deimsddniciaimels whelsimthe Hlow phwlida ifeom therscresn thrgkgh on
the upward strqke. 8. ar,at us. clainmed in ¢laim21 including accumul at or
means to accurrtgllaé"ttgartgﬁé lRibbb ‘B’I%liaﬁi?mf ﬁ'ée@%ﬁﬁﬁ’fl%it or means conprising a

transition el enent through which the

10 3, Apparatus as claimed in claim 1 wherein the screen comprises a trough.
4, Apparatus as claimed in claim 1 wherein the driving means comprises a single prime
mover.
5. Apparatus as claimed in claim 3 wherein the screen is substantially concave.

6. Apparatus as claimed in claim | wherein the driving means moves the rake

4]

periodically back and forth along the sereen.

7. Apparatus as claimed in claim 6 wherein the time taken for the rake to traverse the
screcn in a direction toward one end js longer than the time taken on the downward

stroke is less than the time taken for the rake on the upward stroke.

8. Apparatus as claimed In claim 1 including accumulator means to accumulate the
20 solids, the accumulator means comprising a transition element through which the

solids are compressed before reaching an outlet for disposal.

9. Apparatus as claimed in claim 1 wherein the screen is substantially semi circular and

extends across an arc of approximately 210° to 260°.



solids are conpressed before reaching an outlet for disposal. 9. Apparatus
as clainmed in. claiml wherein the screen is substantially sem circular
and ext ewdso3aas@ss an arc of approximately 2 .10 to 260.PONMNDR/00LS741
PCT/ Nz02/ 00149 20 10. Apparatus as ckained in claim| wherein the screen
el ements run longitudinally with slots which are kept clear by a rake

b of er ably | NASBREE S BRI B | MeBn S STEvp o SRR 0 B it
claimed in cl aldgiy widheseikepit Near s:rg&_sp&smb%éd W St tﬁ@iﬂ@bc_'e&h%dlig@ﬁg ng

di sposed in an operative position and in an i noperative posrtion,

Appar at us as dtam aeleskimenteai Frefdrabif ahes)ots tareegreaterabaraorecqalstpl3aoed i n t he
operative position when the rake travels in an upward direction, and

di sposed in the inoperative , position en the rake travel.s, in the, dowaward
direction. 13. ’Wﬁﬁag Sa?%.lgla%edc'lrr)‘aﬁf‘r‘gﬁqi‘ﬁ' ?F'&it&helml% PiFs VIR g E%R?Btiﬁ %,’\P s
provi fled, and Helig difpovédid an bedBaNSositis Adas aR irdpadativdpesiicied t hrough the
waste conduit. 14. paratus as claimed in claiim13 wherein the shaft

includes a wedge to faciljtate novenent of screenings through the waste
condui t, '£5. AMPAFRELSS elaimadainngdeim b1 orherein theviesseirs displaced il théepsraes o
baf f| e neans faci . , )| . 0SS . / .1 he
screen, 15 16?1)(%1];()';@)@#L eﬁ%@ﬁ%@?éﬁﬁgt@%&a gdl E#}%}u%‘éﬂ?gﬂeghstp? %gqﬁghke:l%??lecr%v es a
pl ough nmeans tpositibasihen tigtrekemareissinthodovanbdrddiredtiont he screen. 17.
Apparatus for the renoval of solids fromthe suspension in which the solids
are provided substantial.ly as herein described.. '18. r at for.the
renoval of So|ﬁra>§ragyso%c?%@¥§ U’fsﬁ%‘ﬁ%f&i%’efeﬁn fiyests °Pﬁ@‘%‘6lpf@gg"§r %“&J%G dﬁ’r"B\ﬁ ded
subsgyanti al | y \g@nb&cRides 8§08 drBedeMilSudhth&0aEE Sodditacconpanyi ng draw ngs.
19. Any novel feature or conbination of features disclosed herein.

4. Apparatus as claimed in claim 13 wherein the shaft includes a wedge to facilitate

moverment of screenings through the waste conduit.

Apparatus as claimed in claim | wherein the rake includes a baffle means to facilitate

movement of solids toward the one end of the screen.

5 16,  Apparaws as claimed in claim 1 wherein the rake includes a plough means to

facilitate movement of solids off the screen.

7. Apparatus for the removal of solids from the suspension in which the solids are

provided substantially as herein described.

18.  Apparatus for the removal of solids from the suspension in which the solids are

20 provided substantially as herein described with reference to accompanying drawings.

19. Any novel feature or combination of features disclosed herein.



