26 January 2004 1 AN APPARATUS FOR THE SEPARATI ON OF SCLI DS FROM FLOW NG

LIQUI D This invention relates to nethods of and apparat ugé#apuargpest ati ng
floati ng and suspended solids froma flowng liquid using continuous

defl ective separation, and particularly, but not solely non-nechani cal

met hods and apparatus. There are many applications where it is desirable to
separate solids froma flowing l[iquid including: 1. Separation of solids
fromstormnvater. In many areas of Australia, and in countries other than
Aust r al Y, ASFPARAREEeFORSTHEr SEPABAT BOMRR rSiydP S FRBE ALOVINGOLFRIIS is a
maj or carrier of solid pollutants such as plastics, cans, tree branches
and ani mal faeces, anongst others to waterways and seas. Endeavours have

been mage s 0 gh%_hﬁ&gﬁ P3Ss Qg.ssof £t !mseﬁadfzoaf OEn&heéﬁ%éfPém?ﬁéa' ?cfme

met hod usé aving gra across outlets fromthe drains bu hese

have ge%%?&'ﬂa)tilﬂ%e&loﬁﬂiﬁbi shackesyehasauseliae sige af c1beigyaleqiugt be
such as o0 enabl’'e water fo pass even if material is held agalnst the

gr at e bysdmicerequtdssidue e ledtasrdesspaisoaisegr yaridapart henlgriat £ batof
substantial opening size. Also, even such grates can be blocked and it is
essent i aott $odedyi donarmprbanpgeh metiotissand AEppTatUs.

There are many applications where it is desirable to separate

solids from a flowing liquid including:
1. 'Separation of solids from stormwater.

In many areas of Australia, and in countries other than
Australia, stormwater is directed to waterways and seas.
Stormwater is a major carrier of solid pollutants such as
plastics, cans, tree branches and animal faeces, amoengst

others to waterways and seas.

Endeavours have been made to limit the passage of at least
some of these materials. One method used is by having grates
across outlets from the drains but these have generally been
unsatisfactory because the size of the grate must be such as
to enable water to pass even if material is held against the
grate by water pressure so it has been necessary that +the
grate be of substantial opening size. Also, even such grates

can be blocked and it is essential to provide a flow path



around or over the grate to prevent build up of water upstream in the
drain system A second alternative proposed has been tReJarusrpR0®y st ens,
such as cycl ones and dynanic separators, to renove the waste. Wil st these
can be efficient, they are too expensive to be used in the whole of a
stormmvat er system 2. Separation of |pquid fromsewage A major difficulty
with many sewage plants is the sheer volune of liquid to be handled. This

i s aggLawained odherera tHE Xfthte si@mgventabuiddaupy sifemakigicc pskmeiags bot h
sewage and storm water is used. In nmany cases, sewage plants could handle
nore sewages i drahe gyabemty of Secoad dbteveawive NRFRBPEPA cBafdheen

reduced, if, for exanple, liquid was repoved fr nlsemag? before is enters

trunk $heerese ThEs SYSSEaMe, DEIGR cB8RsFHGHRRES 1 34 AYRARAL  FeRATAREO TS e
regi ons where st t d i yed : t Thi
o kb KRS 0T CHaEtRGs cIPROFE SPEsgoSaD PEI cPAIEIEARITRARYC R TN S

systemas i1 is -undesinabl REWH whdWeSepagestormmatet Ospyeeh| ow. 3.
Renoval % ?ﬁﬁefrfﬁ%ﬁl S %r%"?sné usnfgirai%{ wast gs. Many i ndustri al?pl ants nust
pay prohibitive rates to discharge polluted liquids into sewers. It would

be nost desirable to separate a part of the pollution before the waste is
del i vergd 26sdgatat Yor 008 Bidwid efwors sewkgehi s woul d provi de economi es both

to the plant
2 major difficulty with many sewage plants is the sheer volume
of liquid to be handled. This 1s aggravated where a "mixed"
system, that is a system which carries both sewage and storm
water is used. In many cases, sewage plants could handle more
sewage if the quantity of liquid delivered therewith could be
reduced, if, for example, 1ligquid was removed from sewage
before is enters trunk sewers. This has not been considered

feasible.

Also, +there are regions where stormwater and sewage are
'~ received by the same system. This can cause difficulties
where there are heavy rains which overload the system as it is

undesirable to permit raw sewage t¢ pass to overflow.
3. Removal of pollutants from industrial wastes.
Many industrial plants must pay prohibitive rates to discharge.

polluted liquids into sewers. It would be most desirable to

separate a part of the pollution before the waste is delivered



and to the authority if this cost of the early renoval of polluted rmatter

was | ess than the cost of cleaning up pollution |ater. 26 JSumsay a®i4n of
solids fromliquid in industrial applications including food processing.
The principal object of the invention is to provide non- nechani cal nethods
of and apparatus for separating floatiang and suspended solids fromfl ow ng
liquids. In accordance with an aspect of the invention, there is provided
an apparatus to separate solid matter froma liguid stream passing through
the appafaft¥eafofgda Prisdt¥A P pEih, csaremiappapbbusoi hdieudilegta
separation panel l|ocated on said path and having a face over which the
liquid padsée ithe préberétii ndd tHisecdsdn, of héhparmdrhavicayouapl wfal ity
of apertures through which solid nmatter of a size larger than a

pr edet epoi hededi zeattannotapaskessai tthapertiur escdxei ngd ocdlezdh iatg pagi ti ons
spaced both in said predeterm ned direction as well as generally
transvepselyt bénsaatledirection, and wherein said panel has protruding
solid segnments associated with the apertures which shield the apertures
with respect to liquid passing the panel by formng a substantially cl osed

face togthe tiguige passi ng i nsoaajogsdi 28 ionlééiaan%y 2006 <4 508

arrangenent i s such that even soli smal [ er than the size

applications including food processing.

The principal object of the invention is to provide non-
mechanical methods of and apparatus for separating floating

and suspended solids from flowing liquids.

In accordance with an aspect of the invention, there is provided
an apparatus to separate solid matter from a liquid stream
passing through the apparatus along a predetermined path, said
apparatus including a separation panel located on said path and
having a face over which the liquid passes in a predetermined
direction, the panel having a plurality of apertures through
which solid matter of a size larger than a predetermined size
cannot pass, said apertures‘being located at positions spaced
both in said predetermined direction as well as generally
transversely of said direction, and wherein said panel has
protruding solid segments associated with the apertures which
shield the apertures with respect to liquid passing the panel by
forming a substantially closed face to the liquid passing in

said direction.



of the apertures can be caused to nove past the apertures either because
of the inertia of the solids, or the action of gravity, 20damerh2004 this
specification, where we refer to water flow, this is intended to include
relative water flow and thus there can be 26 January 2004 5 circunstances
where the separation plate is noving ds well as, or instead of, the water.
In order that, the invention nay be nore readily understood, reference
will be nmade to the acconpanying draw ngs, which show certain exanpl es of
the invention. In the drawings: Figure 1 is a plan view through: one exanple
of separator nmade in accordance with the invention; Figure 2 is a vertical
secti onTHPoRGTAPREN Y & #PgurEat evgyuFel 31§ sswaldan idmn sE) i wFEQl ong
line b-b of Figure 1; Figure 4 is a view along arrow "4" of Figure 1;

Fi gure SfshBAsareXigttgsc a2 bet FoRSERr bR REEdndhex appreunes ol eprar at or
according to this invention; Figure 6 shows an enlarged detail of the

verti caPesaese off g olipirtive fepdcatsiodadpanel; thegareign shbwgrami exanpl e
of an installation in a channel or river of separation panels for the
renoval o8fb8ehids froma flowing |iquid and subsequent collection and

In this specification, where we refer to water flow, this is

intended to include relative water flow and thus there can be



26 January 2004 6 storage; Figure 8 shows an enl arged section a-a through

t he hol di ng chanbers; Figure 9 shows as enl arged hori zong@larseef 2a0% t hr ough
the separation panel; Figure 10 shows an enl arged el evati on of the
separation panel .viewed in the diregtion of flow of the channel in

Figure 9 at view '"t10" wth the' openings substantially closed to view,

Figure dirstin¥eanBe8MRESE0LRLCY¥EHASA: DIn et P BidBilhpaas! wefl 08kt he
angl e givi ng maxi mum open space, Inh Figure 9 at view "11"; Figure 12 shows
a side ereiattendvoéw theawagstem which can renove water from sewage

whil st permitting the solid matter to proceed, and is- a view along |Iine
12-12 of Figure 13; Figure 13 shows a plan view of the system of Figure

12; Fiqure 14 is a view along line 14-14 of Fiqure 13;  Figyre 15 is a-

Vi ew al g GiAF 15538 SRerigURetian 25 aRbaPy B00FI i o P=E5TeREs

cyli ”deEe%EEXSQem%?{‘ﬁ”' 83' lxyacten %od'{heeCt !aggompanying drawings, which
show certain examples of the iﬁvéntion.

In the drawings:

Figure 1 is a plan view through -one example of separator made

in accordance with the invention;
Figure 2 is a vertical section along line a-a of Figure-1;
Figure 3 is a vertical section along line b-b of Figure 1;
vFigure 4 is a view along arrow "4" of Figure 1;

Figure 5 shows a vertical section through a second example of

a separator according to this invention;

Figure 6 shows an enlarged detail of <the vertical section

through the separation panel;

Figure 7 shows an exampl'e of an installation in a channel or
river of separation panels for the removal of solids

from a flowing liquid and subsequent collection and



opposed to the protrudi ng deflective segnents of the separation apparatus
causing deflection of particulant natter away formthe @évaswarywdddse
allowing liquid to pass through via the openings;. Figure 17 shows a

mechani cally driven apparatus with internal deflective segnments and

openi ngs; Figure 18 shows a |ongitudipal: vertical section through further
enbodi nent of the invention; Figure 19 shows an enlarged detail of the
section through the Aé: r separation panel of Figure 18; Figure 20 shows a
| ongi t udi nal verti cal Section t hrough another exanple of this invention
which has a water filled solids collection sunp; Figure 21 shows an

enl arged detail of the section through the wupper separation panel of

Fi gure 2@guféosr esRawshans enlplyedvi s¥cion . aaf arlAAgRITERhe USidIH Bhg
separation plate of the invention, together with a dynam c separator
wher eby the vol uneharibawger relative to solid material can be restricted;
and 26 January 2004 8 Figure 23 shows a section along line 23-23 of Figure
22. Referring first to Figures 1 to 4 we illustrate an apparatus which is

a grOSSFggthtgntsﬁéégL Jg a%%?aé&eé' E%éihoﬁ%@@ %ecgaggnm@ﬁggugreughe

separation panel;

Figure 10 shows an enlarged elevation of the separation panel
viewed in the direction of flow of the channel in
Figure 9 at view  "10" with the ' openings

substantially closed to view;

Figure 11 shows an enlarged elevation of the separation panel
from the angle giving maximum open space, in Figure
g at view "11l%;

Figure 12 shows a side elevation view of a system which can
remove water from sewage whilst permitting the solid
matter to proceed, and is a view along line 12-12 of
Figure 13;

Figure 13 shows a plan view of the system of Figure 12;

Figure 14 is a view along line 14-14 of Figure 13;

Figure 15 is a view along line 15-15 of Figure 13;



Bef ore describing this in detail, the invention is equally applicable to
maj or applications, such as in open channels, feeders opsUamudy 30®r nwat er
drains or can be used in smaller applications such as in car parks. In the
first type of application, the apparatus can be cast in situ or could be
fabricated from pre-cast conponents, ig the second could be of. a pre-cast
construction. The type of apparatus illustrated in Figurres 1 to 4 can be
consi derggqaark ai gesn6@8shr a?&w&e@naﬂba tHbéh?ﬂiéali}h_einaﬁp%iaEé%ic be
retro-fitted into a stormmater systen1anﬁ preferably in an area Ic

gi ves reasonabl e asppssed The BRYAdttudiay al«fictivee HegheRs]lQaMtih, as
shown, is contiguous with a separation chanber 16. The sunp 10 is | ocated
besi de the ori gi nasepasation of apperstus matesusdmg n, dekfiledtienbrokeh to
provide an inlet 11 into and an outlet 12 fromthe separation chanber. As
the sunp has to bePRFEAFRHERE TNatTte€Fval savgle £PTB Jihe hedaiff | ¥ideh. as
to give a required %n&erv .be&¥§§n cIean%n% aﬁd to gklom/recircglation of
liquid 26 January ib Y9 TS c%éﬁﬁfaf SR ERaDBr ?togﬁﬂlﬁg?y in form
and dinmensions to suit specific site and project requirenents. The
separation chanber has the separation panel 13 which is preferably a

stai nl espigheel 1pl shéwsas Melchahecdeser ibedenhapphrather widhd Mhiighhacts to
separate the inlet 11 fromthe :
deflective segments and openings;

Figure 18 shows a longitudinal: vertical section through a

further embodiment of the invention;

Figure 19 shows an enlarged detail of the section through the

lower separation panel of Figure 18;

Figure 20 shows a longitudinal vertical section through
another example of this invention which has a water

filled solids collection sump;

Figure 21 shows an enlarged detail of the section through the

upper separation panel of Figure 20;

Figure 22 shows a plan view of  an arrangement using a
separation plate of the invention, together with a
dynamic separator whereby the volume of water

relative to solid material can be restricted; and



outlet 12. Parallel to the separation panel there may be a contai nnent and
flow direction baffle 14 which can be basically parall el 26Qamngy gpgeed from
t he. separation panel. This baffle 14 nust be arranged to allow
recirculation and nmay preferably extend fromthe top of the chanber to
contain floatables and to below the bottom of the separation plate to
permt recirculation. A high level baffle 15 can be provided to retain

fl oatabl es during extrenme conditions. As illustrated, the. separation panel

13 i s ppiborated bhbwksa fectish mddéatlﬂnb REESENLE £ ?ﬁﬂ_ﬁ‘ é%com ng liquid
a closed face. As can be seen fromFigure 6, the panel can be deforned so

that there are a nunber of surfaces 20 which are directed towards the fl ow
and whi ch have therebehind a nunber of apertures 21, which pass through
the panel. A formation such as this is possessed by expanded nesh. There

are othgr nwhi ch the separation panel formed, including the

use of g ggghggoflﬁﬁgs tgr TG, EgeFods % ":’]a‘ﬁ%a%-%/i/?@maq@ anphiEphazagusocat ed

to prov. sed t f l,.ow_but t h,apert res | ocat ed behi nd and
bet weenwtﬂ ggeg's?tg scﬁ%% rDr'.'Eel Ei:ant t Rt &P aF?mlI PR Jthet iR rbdBr meFA%: t & be

describgdotﬁagtéﬁedgggﬁgd face, as a whole, presents a positive angle to
the flow of liquid. The preferred angle

Before describing this in detail, the invention is equally .
applicable to major applications, such as in open channels,
feeders or trunk stormwater drains or can be used in small;ar
' applications such as in car parks. In the first type of
application, the apparatus can be cast in situ or could be
fabricated from pre—cas-t components, in the second could be of.

4 pre-cast construction.

The type of apparatus illustrated in Figures 1 to 4 can be
considered a larger construction and, in this case , the
apparatus can be retro-fitted into a stormwater system and

preferably in an area which gives reasonable access.

The apparatus has a contaim_aent sump 10 which, as shown, is
contiguous with a separation .chamber 16. The sump 10 is
located beside the original pos:.t:.on of the stormwater drain,
which is broken to provide an inlet 11 into and an outlet 12
from the separation chamber. As the sump has to be cleaned at
intervals, the size of the sump is such as to give a required

interval between cleaning and to allow recirculation of liquid



will vary with different applications of the invention and can be close to
being directly across the flow to being substantially p26aaduery 2G04 he
flow On liquid entering through the inlet, the sunp 10 is first filled
and then the liquid is then caused to nove along the separation panel 13,
and is constrained to this novenment by the containnment and flow direction
baffle 14. As there is effectively an hydraulic head between the inlet 1].
and the s | ehel2 sepivatiohhetRambet. be npyvergiit ofaryhe in quictm arthaany
entrained solid material along the panel 13, there wll| be novenent of

li qui d dimemsglonsheccaparittursgecdfict sitheanduptejed. raumelsenentsat eri al
will, if it strikes the panel, tend to nove along the panel by the forward
nonentum of the I|iquid and down the panel, by gravity. Should solid

material larger_than the ertures_.strike_ the.surfa tﬁ forward
movenem *of S?ﬁ@r#hﬁ?dcg‘%‘ggﬁe 2% W% - Eﬁgﬁﬁ?ﬁbo%f Pta‘églsur a"églggf e
panel %e’_[ i It . t&g%fc fe bl gekagerr e apRaEiHEy can
t hus bfj‘?’fée %)jffsualb_sisg:%tllggfgg%erl ods V\n)btlh (fon%%dence that the panel will
not beqoiEsMOEked, idd Ofhyckeadbs JeaUsEYa2R0d dle AATASSANY fikai HHwe sunp
Is cleaned at intervals before it is over-filled with solid material.
Becauseowflétheibor m mdraidvanetd , the bapertbiod plaeedr rchegoremty decha t hat
not only is all solid nmaterial |arger than the .
containment and £flow direction baffler 14 which can be
basically parallel to and spaced from the separation panel.
This baffle 14 must be arranged to allow recirculation anci may
preferably extend from the top of the chamber to contain
floatables and to below the bottom of the separation plate to

permit recirculation.

A high level baffle 15 can be provided to retain floatables

during extreme conditions.

As illustrated, the. separation panel 13 is perforated but is
formed so that it presents to the incoming liquid a closed
face. As can be seen from Figure 6, the panel can be deformed
so that there are a I-mmber'of surfaces 20 which are directed
towards the flow and which have therebehind a number of
apertures 21, which pass through the panel. A formation sucﬁ

as this is possessed bﬁf expanded mesh.

There are other ways in vwhich the separation panel may be 7

formed, including the use of a series of bars or flat rods



apertures in the panel retained, but nuch that is smaller. The sold
material is carried through to the stanp where it tendsZ26dantasp20ifder
gravity and.whil st some material, particularly light material, tan be
moved past. the separation panel nore than once. The liquid which enters
the sunp tends to nove in an arcuate manner and nost of the material falls
into the sunp after its first novemeAf therethrough and before it is again

e B SRRt Br o R (B o 1 BLCBPS FARE ok Bs CoBm g REE |
Pt OV Le ARE ket M2 180R8CA anZha "BAE AL IR a5 take avay f000

outl et "“car par I'S goo there may not reat quantities of floatables
to be retained. In order to naintain the apparatus, it is only necessary to
enpty the sunp 10 at intervals to prevent excessive build. up of solid
matter ¥t fbe preferdsdler iaxttleie anddithonstheay éhvodimenteartd | bed
conditions, it wll be seen that the apparatus of the invention will not
26 Jangwscri®edl 12hajct the acloseée HACKH f BScubt | ®80l¢he BPE&EALSs e€an be

so designed as to carry as nmuch liquid, as the inlet stormater rain.
|, saPIEEEYse IR eﬁ%ﬂ‘ﬁeggng‘lﬂﬁ’é‘dbui | dBGp Qﬁeg‘%ﬂ"f%‘i iaﬁgg'ﬁe sunp,

an overvI__.LIlcin%%% Qﬁ.t%r %/:LI eq:e% erapE:E.eLcrc‘xQBoﬁ’é 5PCthe invention and can

be close to Being directly across the £low to being

substantially parallel to the flow.

On liquid entering through the inlet, the sump 10 is first
filled and then the iiquid is then caused to move along the
separation panel 13, and is constrained to this movement by

the containment and flow direction baffle 14.

As there is effectively an hydraulic head between the inlet 11
and the outlet 12, whilst there will be movement of the liquid
and any entrained solid material along the panel 13, there
will be movement of liquid through the apertures 21, to the
outlet 12. The solid material will, if it strikes the panel,
tend to move along the panel by the forward momentum of the
liquid and down the panel, by gravity. Should solid material
larger than the apertures strike the surface, +the forward
movement of the ligquid provides a self-cleaning of the surface
of the panel so there is little or no tendency for blockage;.
The 'apparatus can thus be left for substantial periods with

confidence that the panel will not become blocked, it only be



separation plate. For these-conditions, we provide the high Ilevel baffle

15 which extends fromjust below the top of the separat2®damiany 20040 the
top.of the flow diverter baffle and acts to retain floatables. Referring
nowto Figures 5 and 6, we - illustrate a sinple construction which
utilises the invention and can be used imn open channels or the |ike. The

| i qui d containing suspended and floating solids enters through inlet 24

i nto the mepasaarpntbhantthe ZampThis chedred ats dnbvededlsnbefonéettants
outl et sides b¥_a separation panel 22 fixed at the lower edge to the

outl et si@a¥esrIihéedhdiblersobml mateehiddi-i ned at an angle towards the inlet
24. Again the panel 22 presents a closed surface to the incomng liquid
but, as described in relation to the previous enbodinment, liquid can pass
t hrough t | 22 d t 5., , e, .Sl f_the
i ot 24 BoGRRE o8 PR rhEn’ OF RieRn L Iy o i R diieront e
surface suhkhCi €Mt t ot GYOPT i@NVall 0#d1n@ SRhLEELAL OMAHRSSI PHaQVEILS O
the outlet 26 January 2004 13 side of the chanber 23. The ‘panel 22 can be
skewed toapeetsrde tn ahd pharelomersiniedyf butoabahl ¢hamt ési ahalbéf.to the
side and away fromthe panel. Again, as previously discussed, the
separation panel 22 is constructed with a series of segnents 20 which are

angl ed when ) , . . .
The sold material is carried through to the sump where it

tends to drop under gravity and whilst some matérial,] )
particularly light material, can be moved past. the separation
panel more than once. The liguid which enters the sump tends
to move in an arcuate manner and most of the material falls

into the sump after its first movement therethrough and befdre

it is again passed along the face of the separation panel.

Floatables ﬁill also be held in the sump. However if upstream
éontrol of floatables, say by the provision of similar
apparatus at major sources such as take away food outlet
carparks, is good, there may not be great guantities of

floatables to be retained.

In order to maintain the- apparatus, it is only necessary to
empty the sump 10 at intervals to prevent exXcessive build. up

of solid matter in the sump.

Under extreme conditions, say flood or near flood conditions,

it will be seen that the apparatus of the invention will not



the panel is inits --required orientation and thus provide a
substantially solid face opposing the liquid flow and a gddamsnp2eiag
seri'es of substantially horizontal openings '21 that. allowthe liquid to
pass up and through the panel 22 to the outlet side of the chanber 23 and
thence to the outlet 25. The substantiq&}y hori zontal orientation of the
openings 21 in the panel 22, conbi ned4wi th the general downward liquid

flow .0 t inl Lgde ' sl SCQUrag Qg n n . bl ocki ng
of the \oég'retni %gs égygéﬁgégus?%n%%%f so| | cf'se.éj'A I %ﬁéae g%%%l on oga%hgb‘:f(i & i c
ener gy ediftpiestispended csolriydsd smudhseipatad sas theyialer defdpsiad gnd
forced down at the panel causing themto settle down to the collection
sunp 26 dataitthe bottom of the chanber 23. These solids can al so be caused
to nove to the side as well as down. The collected solids are renpoved
periodically by manual or nmechanical neans. Referring now to the enbodi nent

of Figures 7 to 11. This 26 January 2004 14 - enbodi ment shows use of the
i nvent i ot a3 RR/FAGTC the PPRE MRIREPRATRE a2PDskhe heitdwap ef sedddel .

The sep ration p nel can_be in_one %lece Qr de

31, whi.ch
over T apprng SchEht o o 5itidtn Fan e ISRdH it SR i Bre s s 1o
def | ect ti ! oWt | _. as
ofl ect sutraRiier, a0redd 0ol | B Sehids Lonhie ohd® el beclian «RRAHIEH

The panel - e extends enoug _
level baffle 15 which extends from just below the top of the

separation plate to the top of the flow diverter baffle and

acts to retain floatables.

Referring now to Figures 5 and 6, we - illustrate a simple
construction which utilises the inventien and can be used in

open channels or the like.

The 1liguid containing suspended and floating solids enters
- . through inlet 24 into the separation chamber 23. The chamber
is divided into inlet and outlet sides by a separation panel
22 fixed at the lower edge to the outlet side of the chamber
23, and incliﬁed at an apgle towards the inlet 24. Again the
panel 22 presents a closed suf%ace to the incoming liquid but,
as described in relation to the previcus embodiment, liguid

can pass through the panel 22 and to the outlet 25.

The panel 22, the sides of the inlet 24 and the inlet sides of
the chamber 23 extend to a height above surface sufficient to

prevent any floating solids from croésing over to the outlet



surface level to catch floating and near-surface suspended solids. It can
in the case --of a channel or river installation as sho2&Jamdy g0d4e 6, be
supported by a tensioned cable 33 anchored to the bank 34 at one end and
to a substantial pylon 35 set in the channel, at the other end. It may be
continuous across the width of the riyer or as shown in Figure 6 only
project part way across, being placed at a strategic location near a bend
to maxi giae Bbetﬁgngﬁgmggr 89l ids caught. , The collection chanber 32 has an
opening 36 to the channel which although nornally bei ng open, is
periodically closed by a mechanical operated door 37 to prevent further

ingress of liquid and solids. Wen this door 37 is closed, the
mechani Thel paspdr 3Recdagodre 3Fewedt lte oneclsdidei g ehdnibbe 3Q@Viemensperfed,
allowing_all the liquid and solids fromthe collection- chanber 32 to

enter. QﬁtﬁhéecﬁPFEE%FBﬁ ehanert i Sigdee@prly avay nEramotiggParet ne
stockpi ling chamber 39 is closed and the door 37 to the channel is opened
again allowing ingress of liquid and solids to the collection chanmber 32.

26 ‘]anuifghgooda§58r1eh§o§§?§kFﬁﬂéc'ﬁgs%ﬁanbﬁ{ 3gef Q:E&f”i&? ane&”‘)fﬁb'll & basket

40 open -at the to simlar material fo the separation pané t hus
al | owi ngohlerubguiidwienpassetrhesugh sdundinsketo whildhe adeo\weigiRar torkh of the

stockpiling chanber fromwhence it is
the panel is in its - required orientation and thus provide a
substantially solid face opposing the liquid flow and a
corresponding series of substarftially horizontal openings 21

that allow the liguid to pass up and through the panel 22 to

the outlet side of the chamber 23 and thence to the ocutlet 25.

The substantially horizontal orientation of the openings 21 in
the panel 22, combined with the general downward liguid flow
over the inlet side of the panel, discourages clogging and
blocking of the openings by the suspended solids. A large
portion of the kinetic energy of the suspended solids is
dissipated as they are deflected and forced down at the panel
causing them to séttle down to the collection sump 26 at the
bottom of the chamber 23. These solids can also be caused_ to

move to the side as well as down.

The collected solids are removed periodically by manual or

mechanical means.

Referring now to the embodiment of Figures 7 to 11. This



renoved and di scharged to the channel by mechani cal means such as a punp

42. Solids are retained in the basket 40 which can be r28mamednap@Ddenpti ed
periodically. Both chanbers are covered by renovable |ids 45. The
separation panel 31 in this exanple is an expanded netal stainless steel
plate placed in a substantially vertical plane and angled to the direction
of flow so that the solid segnents 484 Figure 9, forma substantially

cl osed face when viewed fromthe direction of flow causing sqlids to be
def | ect BBPOGLBRETt FOAYS 23¢ ofif oFRENADFERELCB 1 2STHR PPEMI @Tpddiesiikeel y

t hrough_the _qgpeni ngs 44, Figyre 11, in the nel .and _continues, uniopeded
by he BERSPAZES AEeSE A ofbtedl: oF BaRetls s B s hank S e eis i T au o
can be nmovigds ~f r R, senwage; ,So at .} s o] h | l'iquid
to  act égé aﬁﬁllé?‘ﬁegtglrseﬂgarjf?erc’h?he?%%% cg\r%aglga%%ss d tsg \;%?rgfﬁggggv\g?
possi bl gebheaysh aspplBbRE Shathenfldrihd hEiduiigh CaD ak@l Passesstgoa
treatnent plant whereby it can be treated elther to a stage in which it
can be deddectorsusrmmiesl 4wd fledkirqgsolidwetot ahe stialpe colbhbctbont
beconme potable. It will be appreciated that the capacity of sewers and 26

Januar ychembers 32.r efiherpappbints BYefeTahkeeiRendre anuerowdh | baled

Pass! 10Kl NSVl g1, Lot el nt e B u O ol I, 2 05
solids. It can, in the <case -of a channel or river

- installation as shown in Figure 6, be supported by a tensioned

cable 33 anchored to the bank 34 at one‘ end and to a
substantial pylon 35 set in the channel, at the other ehd. It

may be continucus across the width of the river or as shown in

Figure 6 only project part way across, being placed at a
strategic location near a bend to maximise the amount of

solids caught.

‘The collection chamber 32 has an opening 36 to the channel
which although normally being open, is periodically closed by
a mechanical operated door 37 to prevent further ingress of
liquid and solids. When this door 37 is closed, the
mechanically operated door 38 to the stockpiling chamber 39 is
opéned, allowing all the 1i§uid and solids from the collection
chamber 32 to enter. When the collection chamber 32 is empty.,
tye door 38 to the stockpiling chamber 39 is closed and the
door 37 to the channel is opened again allowing ingress of

liquid and solids to the collection chamber 32.



t han woul d ot herwi se be the-case. Sewage is often passed through punping

stations and if there is to be separation of the |iquid2édamanh20®olid
material, it is necessary that such separation occurs before any punping
whi ch tends to honogeni se the material. The systemof Figures 12 to 15

I ncl udes -a channel 100 which carri g the liquid/solid mxture and on one
side of this there is a separation g nel 101 which can’have the sane
proper%gsstBE}:ﬁlfiﬂ “Eh BEC8H b@&‘a@ﬁﬂé e f@ﬁé‘&éble Padie: Sigleogint he
panel away ron1 anne 100 there ‘is a liquid receiving area 102
whi ch hastae 0&5?%&@' oio%nﬂmaroiﬁh&éz‘ﬂaﬂ +0 3 hitef semmardtieon gbamel pf

mat eri al which can pass through the screen and the tapering shape aids in
t he mathtsnaidewingi thé adismifiade gpags ethzovgheddie shdeket ttioe phate 101.
If the volume of flowis sufficient, it may be desirable to have

. separ &p¥WeR maRl s¢dn afackhsi ééoskpﬂ-ﬁénﬁhaﬁﬁgp%ndf’f% VRBRSE | d'f'i *St he

h d d d
o oiénrﬁﬁ‘%ré'%}ih(%gﬁgaﬁécﬁggﬁét ?aﬁﬁﬁé’y%be%ﬁ% ReChtBLtat fodds LR B
104 whig g; H.Ose%d% e}tgagupézp 06 nd %Q@é@ dP5ridectiyel y
controFs fah in e annel

as ltquid wll pass through the plate
101 ange regrBvkRe hauel eﬂﬁtw@ tpwrRiaiidmigat e 185thel enampays| i apéd

covered by removable lids 45.

The separation 'panel 31 in this ‘'example is an expanded metal
stainless steel plate placed in a substantially vertical plane
and angled to the direction of flow so that the solid segments
43, Fj;gure 9, form a .substantially closed face when viewed
from the direction of flow causing solids to- be deflected
along the direction of the panel 31. The liquid passes freely
through the openings 44, Figure 11, in the panel and

continues, unimpeded by the panel 31, in the flow.

Figures 12 to 15 show a syétem whereby liguid can be removed
fron sewage so that the sewage, together with encugh liquid to
act as an effective carrier thereof can be.vep'asse'dl“to a main
sewer, possibly through a pumping station, and the liguid can
be passéd to a treatment plant whereby it can be treated
either to a stage in 'which.it can be used, for example, for

watering or even to a stage in which it become potable.

It will be appreciated that the capacity of sewers and



e

I's passed to the outlet 104 The gate 106 aids in the control of the size
of the outlet and thus the characteristics of the flow 2&gaway2e4y, this
can-control the effective head and thus ensures that the flow though the
channel is such as to ensure that the screen 101 is self cleaning.
Referring now to Figure 16, the apparatus 61 is placed in liquid 64
containing particulate matter and roti#t ed as shown at 63 in a direction so
as to produce relative novenent and deflection by the_protrudi ng_segnents
68 whi treditimprithplanks date Pamitedr Hgithenampwnts @f cdiayidt RESEAPE at us

by way of the openings 67. Liquid is_renoved fromipsi.de t.he cylinder 66.
The appdreRatihyaRgh: oF eFbaF6RtPrs cTht F@%Eﬁmq“cntrm?lgb& er'f%‘b at the

liquid 64 .s. alsp be, caused {0 r t t r Qs ain
t he bes‘fe%‘iﬁ’r‘%‘ief n. %R%Fer‘?‘ﬁ%g FBQTB—;{gureg%,t \5_? ﬁggap%'g? a% Uus %%%gggé'%(%ni cal
shape @}p%‘r LS AHeS +H@ @ksgh angl e downward show ng the

openi ngs vﬁ)‘ﬁbcg%:%%ecf'to a perpengi cular view fromthe inside of the
apparatus 69. Liquid containing particulate natter 74 enters at the

smal | er opening 77 and passes over the inside surface of the apparatus 78.
The pr @ewsiagideblfeeh pas2ed) aluang? Ompihg sstpteinns 7endsifhdheden
detail 71 cause particulate matter to pass down al ong the inside surface -
of, thelapparbeusenpgatikpr oft thRelpgridr L5pBNERE LA FEtErdald iiE abl e
to passigrggggésary that such separation occurs before any pumping

which tends to homogenise the material.

" The System of Figures 12 to 15 includes -a channel 100 which
carries the liquid/solid mixture and on one side of this there
is a separation panel 101 which can have the same properties

of the panels described earlier herein.

Oon the side of the panel 101 away from the channel 100 there

is a liguid receiving area 102 which has an outer wall 103.

The outer wall 103 defines the volume of material which can
pass through the screen ,énd the tapering shape aids in the
maintenance of similar surface &iadients on each side of the

plate 101.

If the wvolume of flow is sufficient, it may be desirable to
have separation panels on each side of the channel and the
location of the other separation panel and its receiving area

and wall are illustrated in broken line in Figure 13.



the deflective segnents 72 through the openings 73 and downward away from
the apparatus 75. This process is aided by its rotation269anuaef 2004 ng to
Figures 18 to 21, we provide an apparatus which, whilst using the
principle of the invention, highlights the effect of gravity on liquid
novenent through the separation panel._lIn this enbodinent, the liquid/solid
m xture enters through the inlet 81 iTto the upper part-of the inlet side

f th ' 5, ' : ' hQUj |
opr ender ™ A4S ELETRE, BR.oBRIEH 203 Fhilh AP B KEERE VLR e
out toveygls LHg Sio¥eS Ofnkhgachanker effeddivitlyPassifirieer thde pdiahecis on

plate 83 which is curved to“further spread thé flowto the wdth of the
chanber gl shdmedl theo &kowiyavar ¢slit pesgpparoaghathei el aganaloi84kndhe
spreader plate 82 and the upper separation panel 84 are substantially
t angent izéach the teveddofl dbepltape BB theigate optankbeforeomnydgeisauid

respectively. In this exanple of the. invention thejiﬁgarationiggnel 84 is
made fr ok BGRFRACEIEERE QRedet 10he HhAiFREE 9P6 RidR JFatdle cpnFrol

individually in_a substantiall erti.c I il .26 .January, 2004 19
cpnnecti%t g%?iﬁl§5g n? eQ?“ﬁé& §n80§iu%bgﬂfoﬁﬁﬁ%%ﬁk%%3%EHQ1_éﬁmyhe
directiopy @ 1 QNeci8EaNYT 3138 | &h UortBll HWN¥REdctive head and

thus ensures that the flow though the channel is such as to

~ensure that the screen 101 is self cleaning.

Referring now to Figure 16, the apparatus 61 is placed in
liquid 64 containing particulate matter and rotated as shown
at 63 in a direction so as to produce relative movement and
defi;ction by the protruding segments 68 while allowing ligquid
to pass through the surface 62 of the apparatus by way of the
openings 67. Liquid is removed from inside the cylinder 66.

- The apparatus is rotated about its centre 65.

It may be preferred that the ligquid 64 is also be caused to

move relative to the apparatus to obtain the best operation.

Referring to Figure 17, the apparatus 69 has a conical shape
and rotated at its axis 70 at an angle downward showing the
openings 73 to Be closed to a perpendicular view from the
inside of the apparatus 69. Liquid containing particulate
matter 74 enters at the smaller opening 77 aﬁd passes over the

inside surface of the apparatus 78. The protruding deflective



sl opi ng steps over which the larger solids are directed, by the action of
gravity and force of the flowing liquid, to the solids eelbeetry200sunp 86
at t-he base of the panel 84. There nmy be a solids straight or curved
transition panel 85 at the base of the separation panel 84 to aid in
clearing the panel of certain types of solids. The layer of liquid closest
to . =the séeparation panel 84 is subjek to pressure by the action of

gravity and the pressure of the overlying bl anket aqf liquid d at_each
st ep irﬁ%ﬁéemb%mg? 83 gheymt iien d@ftat"ﬁle%hi %ﬁ‘iu&epR% AT gehi ngs

91 to d tQ th tl et | ] ect] t
out | ot BRES TRE B0 LA, ST T e Bk oG 2PBAEE ahe SR

backwar g ORI NioTal 1e S itndiigierk tapt Beteuidadls HArfuin®f the
sunp 86&Tﬁﬁl§ F’o Fﬁgﬁ%ﬁn?%mles%@é formed wth t(flzjseri es 01%&
verticatn@®r dackwerivs! opegflesns | dySegtamiwyh 94hichatopgeminge &3 and
substantially solid face to solids in the sunp 86, and a correspondi ng
seri es adwswhsd aavanl £yomhohe zappatatypefisngs Td st IRrocgsH e Rddadybyl and
finer suspended solids to pass through the panel 87 under the action of
wat er ptessopeatied THence to the outlet sunp 89 and the outlet 90. 26
January 2004 20 A solid deflection panel 88 may be | ocated bel ow the | ower

Referring to Figures 18 to 21, we provide an apparatus which,
whilst using the principle of the invention, highlights the
effect of gravity on liquid movement through the separation

panel.

In this embodiment, the liquid/solid mixture enters through
the inlet 81 into ﬁhe upper part of the inlet side of-the
separation chamber 95, passing over a substantially horizontal
spreader plate 82 to allow the flow from the restricted inlet
‘81 to spread out towards the sides of the chamber. It then
passés over the direction plate 83 which is curved to further
spread the flow to the width of the chamber and direct the
- flow towards -thé upper separation panel 84. The spreader
plate 82 and the upper sep.ara:tion pahel 84 are substantially
tangential to the curved flow plate 83 at its top and bottom

edges respectively.

In this example of the invention the separation panel 84 is
made from expanded metal sheets. The op‘enings 91 in the panel

are individually in a substantially vertical plane while the



portion of the upper separation panel 84, sloping down from the top edge
of the transition panel 85 to cover the | ower separati of6gamery 8004 Li quid
and ‘fi ner suspended solids dropping down fromthe upper separation panel
84 are directed to the outlet collection sunp 89 and thence to the outl et
90. In another, simlar, exanple of ifie invention, shown in Figure 20, the
solids collection sunp 100 is divided into inlet and outlet sides by the

| ower sepaegtiog paddéd Spghered 92 hawe & opesitiodgedewnwadrsd culidpet i de of

t he su 10Q and .inclined back at an angle towards to | ower edge of. the

t ransi tR8n 93ERELLIogs ofFhElwy t | Bhewt LPFRuRd seRdes: e mallhedaynaado i s
f d _.by.wat t hrough t he | ' ti | (f d wth
open: nGieRiHa HdpCoger, BAEH T inend andfy ikt pre) BLTRRES Y ndut | et

i d he $ Y , | i 1 __jmto.th tlet
ol oot on SEHBR, b riifley’ dad Bt ol ot® b g i ? € Sl S

enbodi genidef cbleethiont istp 588 hREthaMade @2SehHehddl tdie Pr@ydLus
enbodi ment. The enbodi ment of Figures 22 and 23 show the use of the
concepmayf behe isvldnts ostraigpitherr wiurveal dytreaisic inepaaiedr .85 HY Sthe

enbodi nent. can be particularly useful -for a mxed system of sewage and

st or &RER. SAs BPrevFeRaTHCirmtpantld, 84ueh @ dt éns Tleariingy tdar rpandle sewage
| oad an(% this_can_be mJItiEI Led many tines when there is, say a heavy
storm © S&\ﬁé%é‘lf’r E¥PRENPEpPAMYSmay wel | not have the capacity to cope

The layer of 1liquid closest to -‘the separation panel 84 is
subject to pressure by the action of gravity and the pressure
of the overlying blanket of liquid and at each step in the
panel 84 a portion of the liquid passes through the openings
91 to drop to the outlet collection sumps 89 below and thence

to the outlet 90.

'J:‘he solids collectj.on sump 86 has .on at least one side a
backward. .sloping separation panel 87 fixed.to. the outlet side
of the sump 86. This lower separation panel 87, is formed
with a series of vertical or backward sloping solid segments
94 that p;-ovide a substantially solid face to solids in the
sump 86, and a corresponding series of substantially
horiéontal openings 93 that allow the 1ligquid and finer
suspended solids to paés through the panel 87 under the action

of water pressure, and thence to the outlet sump 89 and the

~ outlet 90.



26 January 2004 21 wth the increased flow and there can be a | oss of raw
sewage and any stormmater carried debris. in the enbodi Bédanuamaed4 nor nal
conditions, the inlet 110 will <carry sewage and any stormiater which wll
enter the chanber 112 and thence to the dynam c separator 115. In this the
sewage and water wi |l pass through agerture 116 to outlet 117. Under
conditions where there is greater flow, where there is substantial

st or mpat gplidheieflee-tiiogui paerl 68t mEynask shbeased wWhiedbwe otitee t Aoeegh t he
inlet 110 nove along the separation plate 113 which acts as described in

t he preyioien eafodiheempper waeparakion prasel hfduglelidpding dewn 18rahmi | st t he
entrained solids. will be noved along the surface of the 1?' ate to the
dynami €h8efaPat9e 16E Hhes Wuemsdtion, RaGY (8% | 5R GPveTe TRRakPFEF of
water which enters the dynam c separator..Wit.h this increased tl.qw, too,-
t here W?‘T‘r%%l%nbﬁqnc?%up%%f‘ theilgk}f" ds=H; a%cjé"rﬁ. FREPERTERe 871‘{11?%

dynam t n h , e ' t tgal 111 nove
ot nesaBFAg flbuffroh RS, upbBUTLEBRr I gl 4 REC, MRERbrl Lo
The regotndesueiet hovedeiion Id B¢ hadbehensd! 86 ethdyodtadtheso. i nconing

water, it will nove about the baffle 114 and wll tend to re-enter chanber
112. The capacities of the chanber 112 and the dyham c separator 115 can
be 'selected to enable the maxi numoutlet of. the

In another, similar, example of the invention, shown in Figure

20, the solids collection sump 100 is divided into inlet and

outlet sides by the lower separation panel 87 fixed at its

lower edge to the outlet side of the sump 100 and inclined

back at an angle towards to lower edge of the transition panel

85. The portion of liguid that reaches the sump 100 is forced

by water pressure through the lower separation panel (formed

with openings and solid segments as in the previous example),

into the outlet side of the sump 100, over the lip 101 of the

sump 100, into the outlet collection sump 89 and thence to the

outlet 90. 1In all other ways this embodiment of the invention

is the same as described in the previous embodiment.

The embodiment of Figures 22 and 23 show the use of the
concept of the invention together with a dynamic separator.
This embodiment can bé particularly useful £for a mixed system
of sewage and stormwéter. . As previogsly mentioned, such
systems normally darry the sewage load and this can be
. multiplied many times when there is, say a heavy storm.

Sewage treatment plants may well not have the capacity to cope



separator to be the maxi numacceptable at the sewage treatnent 26 January
2004 22 plant and the maxi num throughput such as to enablanuampp@ldat us to
cope with anticipated maxi mumflows. the 26 January 2004 23 The clains
defining the invention are as follows: 1. An apparatus to separate solid
matter froema liquid stream passing &ehrough the apparatus along a
predet er m ned path, said apparatus including a separation panel |ocated on
sai d pa¥htBniPRadnrgeasedc £lowe anshitdierensan bei ¢ pessePf (favw sewage
pr edet er m,ned_ di t he panel _having a plurality of apertures through
Egi‘%&g‘é‘?

e ;r_ect i on
whi ch sBPPdePKefFRFr SREET sF2 B%3Bm a predetermned size cannot pass,

sai d apertures being located at positions spaced both in said
predeterm ned direction as well as generally transversely of said

di recti gn, tBedembeaendns i dndanehobAs) PEORA LA SKk SObid SEOeM 5 ?éf?%i at ed
with the apertures whi ch shieid the apertures with respect to |iqul

passi ngcabeypaeeiagey addranygstosubatant waity eidsedntage die tbRambadi d
passing in said direction. 2. The apparatus of claim1l wherein said panel

i s expahdéd anst akhapeh. tG. thhe dymeaiat ussprationi N1 25 wher®i nthaisd phaael is
generally flat. 4. The apparatus of claim2 wherein said panel is generally
verti Qaﬁ\éyagfai 8RteHatsT Whilpaass BRCQUIN APELMNEEeild 6siPdoyaher dx¥ends
generally horizontally transverse of said direction, and sl opes downwardly
insaid direction. 6. The apparatus of claim2 wherein said:panel is

ar cuat eygelh@bn8dkdoh8Cthere there is greater flow, where there is
substantial stofmwate:r:, then the 1liqguid and entrained solids
whicl; come through the inlet 110 move along the separation
plate 113 which acts as described in the previous embodiments,
water will pass through the plate 113 whilst the entrained
- solids will be moved along the surface of the plate to the
dynamic separator 115. Thus there is a restriction on the
quantity of water which enters the dynamic separator. With
this increased £low, toc, there will be a build up of the
solids adjacent the centre of. the dynamic separaﬁor and. these,
togeth_er with the entrained water, will move to the centre, by
vortex action, and will pass through the outlet 116. The
remainder of the water will tend to be displaced by further
incoming water, it will move about the baffle 114 and will

tend to re-enter éhamber 112.

The capacities of the chamber 112 and the dynamic separator
115 can be 'selected to enable the maximum outlet of. the

separator to be the maximum acceptable at the sewage treatment



is concave. 7. The apparatus of claim6 wherein said face is generally
vertically oriented. 8. The apparatus of claim6 wherei 26 danunp20tdl s
arcuate so that said face 1is convex. 9. The apparatus of claim8 wherein
said face is generally vertically oriented. 10. The apparatus of claim1l
wherein said apertures face in a difection which has a- direction
conponent in said predeterm ned di ré¢ti on. ABSTRACT "An apparatus for the

seperation of soljds fromfl ow L qui.d A, et hod, f or atj of
solidgaﬁpgnlﬁnalotﬂﬁg TR t%ﬁ%ﬂqqﬁﬂg%ngsﬁﬁg e%grg§éofe?§§f%iqﬁﬁg

I ncl U%garatugefear BBPanﬂ?ﬂ%n&i EhdR hie fkdE.of nmoverment, the
panel , “fn the directron of novenent of liquid, presenting a closed face 20
to the flow of liquid and having at an angle to the direction of novenent,

a plurality of apertures 21 therethrough through which the Iiquid can
pass whilst solid material entrained therein is caused to



nove along the fact 20 of the panel, the arrangenent being such that the
face-of the panel is self cleaning. Figure 5 26 January 2004

23
The claims defining the invention are as follows:-

1. An apparatus to separate solid matter from a liquid stream passing
through the apparatus along a predetermined path, said apparatus including a separation -
panel located on said path and having a face over which the liquid passes in a
predetermined direction, the panel having a plurality of apertures through which solid
matter of a size larger than a predetermined size cannot pass, said apertures being located
at positions spaced both in said predetermined direction as well as generally transversely
of said direction, and wherein said panel has protruding solid segments associated with
the apertures which shield the apertures with respect to liquid passing the panel by
forming a substantially closed face to the liquid passing in said direction.

2. The apparatus of claim 1 wherein said panel is expanded metal mesh,

3. The apparatus of claim 2 wherein said panel is generally flat.

4, The apparatus of claim 2 wherein said panel is generally vertically
oriented.

5. The panel of claim 3 wherein said panel extends generally horizontally
tfansverse of said direction, and slopes downwardly in said direction.

6. The apparatus of claim 2 wherein said panel is arcuate so that said face
is concave.

7. The apparatus of claim 6 wherein said face is generally vertically
oriented.

8. The apparatus of claim 6 wherein said panel is arcuate so that said face
is convex.

9. The apparatus of claim 8 wherein said face is generally vertically
oriented. |

10. The apparatus of claim 1 wherein said apertures face in a direction

which has a-direction component in said predetermined direction.



