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1 AN. APPARATUS FOR THE SEPARATI ON OF SOLI DS FROM FLOW NG LI QUI D Thi s

i mvention relates to methods of and-apparatus, for separating floating and
suspended solids froma flowing liquid using continuous deflective
separation, and particularly, but not saglely non-nechanical nethods and

appar at us. There are many applications where it is desirable to separate
solids froma flowng |Iiquid including: 1. Separation of solids from
st or mvat er. In many areas of Australia, and in countries other than

Austral i a, it RPEXRAPUS | POR| TRE { SEPARATEGE IORYSORIDE FROM FLOWING\LEQUID a
maj or carrier of solid pollutants such as plastics, cans, tree branches
and ani mal faeces, anobngst others to waterways and seas. Endeavours
have been made to limt the passage of at |east sone of these materials.
One net hodThisd isveptheni ngeyatess tacrwethods| cef f apdh t APPEratus bfior

. these have generally been _unsatisfactorg because the size _of the grate
nust be suSePasatingchiabing:apd; suppendedcfoiidfafEPPmap £LoKipg

t he rate by water pressure it .has been necessary, that. the at e be of
subst ant | RSbRENFAGEEREEUS nded] echines RaPaFatian. &R REBHITRLATERY BB o
essenti al £8tpé8.’(.'af$ ﬁ‘o}cxl-x%vcl‘?gﬁfcal methods and apparatus.

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 6f 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, amongst

others to waterways and seas.

Endeavours have been made to limit the passage of at least
some of théée_"iqate__rials. One method used is by having grates
across ou.tlc.a.tsi frp_m .the drains but these have generally been
msatisfaétqry__beqéuéé the .size of the grate must be such as
to enable wai:e:_: to pass even if material is held against the
grate by water ..pressure 56 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



2 around or over the grate to prevent build up of water upstream in the
drai R system A second alternative proposed has been the use of systens,
such as cyclones 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
stormvat er system 2. Separation of l4quid fromsewage. A mgjor
difficulty with many sewage plants is the sheer volune of liquid to be

handl ed. . Ihiigal 5r280E2hedgehrEees pRevedt balitep oRiaterd e

whi ch carfTes sewage and storm Water is used. In nmany cases, sewage
pl ants coyldeRanHa i rdysttanpge al fsddvnd] Eltétnative | proposed i hasedeen
therewith could be reduced, if, for exanple, liquid was renoved from
sewage beher ases et systénspk saeheras cydliondmsandt dyssmicossRATARPLS,
f easi bl e. Al so, there are regions where stormwvater and _sewage_ are

e

recei ved gy rbmoventheysiaste. WhilstintkeseccamnfbecgEificdenknetbah&Re are

heavy rains which overload the systemas it is gndesirable to ergit raw
sewage totpasexpensi¥eftoube usgd ipckBeavhete 8F| 3t SHOERYRAERT | RUTEEPr a
wast es. Many industrial plants nust pay prohibitive rates to discharge

2. Separation of liquid from sewage.

A major difficulty with mahy sewage plants is the sheer volume
of liquid to be handled. This is 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, 1liquid 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 to pass to overflow.
3. Removal of pollutants from industrial wastes.
Many industrial plants must pay pfohibitive rates to discharge

polluted liquids into sewers. It would be most desirable to

separate a part of the pollution before the waste is delivered



pol luted liquids into sewers. It would be nost desirable to separate a
part .of, the pollution before the waste is delivered AN '

3 -to sewers and this would provide econom es both to the plant and to the
authority if this cost of the early renoval of polluted matter was |ess
than the cost of cleaning up poIIutionI%ﬂer. 4. Separation of

solids from |iquid in,.indusitia L. kO ' '

processi ngt® SeYRESp A iﬁﬂﬂscﬁﬁ%ié g?oyﬁgei%§§§?§§%§i2§¥%p§%ﬂ€$§§ %gﬂﬁt
mechani cal t hods n t i sSePset bg ak} aFéhsvapeFed
solids froW¥| & nﬁeﬁgi %t?%&%g&wﬁqg if‘:(rill\r:;'esfltlont,él P% i%lgé)b%ggg}e’st sense,

conpri ses f‘f@@? f sgRa’ 2188 Ooth&R! | dhent £estfrofh aclequidg u

i ncl udi ng é? per %rgﬁggeggpaﬁgéio%éggnel t hrough which the liquid ig P
adapt ed topg§§§t§ag Yateh.prevents the passage of the solid matter of a
si ze | arger than a predetermned size characterised in that when
solid matter becones |ocated against the panel, the flow of Iiquid along
the face of the panel on which the solid matter is |ocated wl| tend t%
cause it #o noSeparatiohe poficl solidet tFrOPandiiquidsel | cdRAPSTLIR
does not becone obstructed by the soILg n&tter. J]n a specific aspect, the
i nventi on provi @EBlACASHORECRBALUGLNT EPARPFATEERHN 2P ating solids from a
flowng |iquid by

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

and suspended solids from flowing liquids.

The invention, in its broadest sense, comprises a means for
the separation of solid matter from a liquid including a
perforated sepgration panel through which the liquid is
adapted to pass and which prevents the passage of the solid
matter of a size larger than a predetermined size
characterised in that when solid matter becomes located
against the panel, the flow of liquid along the face of the
panel on which the solid matter is located will tend to cause
it to move from the panel so that the panel is self cleaned

and does not become obstructed by the solid matter.

In a specific aspect, the invention provides a non-mechanical
method for separating solids from a flowing 1liquid by
utilising the energy of the flowing liquid on the inlet side,

a separation panel in the path of the fluid flow and so



utilising the energy of the flowng liquid on the inlet side, a separation
panek in the path of the fluid flow and so ;

4 -arranged that the liquid is deflected thereby, which deflection
causing |l arger suspended solids to a collection sunp or the like. At the
same time, the liquid flow across the ggparation panel prevents the panel

fromclogging. Liquid containing sone finer suspended solids can pass

through t a%&g' khe ond ! eqsguda. Fat Hegieeteds atlferetiyj nedhieht he
col | ectiogr}'e":su eh%%g a f%%v di Flgction baffl e and can be prevented from

i nadvert gfd£1 &b iger auditig'0labgek sispendedndolides tg a highleetdbn
baffl e | ocated adjacent the top of the separation panel. The i nvention
al so provéwgs 6n ahearkiks. f oAtt Hthes egmmat time of theolligmild oflovw f ROKCSS
l'iquid which apparatus has an inlet and an outlet for the liquid, a |,
separ at | cth@aseparation panel oprevents bthecpaneheiremeclagginge o‘&ﬂ-Hb‘P-,d t he
panel presenting a closed face in the direction

aper t ur escontaining oggReatfinemn§UEPLRERE $OLIARi %albegﬁ&sl;l O%Vr?‘ggl{[baé"?e

her cof . Panfb 4P rBABCABRECEosiaen t RAPALIOH SOMMGE SR FEFAHRRA thotEe,

OF L. 2R PSR SAN M HERSpC, {0V SLo U b1 ChheTcdito e
prevented from inadvertent delivery during high flow
conditions by a high level baffle located adjacent the top of

the separation panel.

The invention alsoc provides an apparatus for the separation of
'solids from a flowing liquid which apparatus has an inlet and
an outlet for the liquid, a separation panel in the path of
flow between the inlet and the outlet, the panel presenting a
closed face in the direction of flow but apertures
therethrough at an angle_ thereto, 1liquid being able to pass
through the apertures whereas solids are caused to pass over

the face thereof.

The arrangement is such that even solids smaller than the size
of thé apertures can be caused to move past the apertures
either because of the inertia of the solids, or the action of

gravity, or both.

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

intended to include relative water flow and thus there can be



gravity, or both. In this specification, where we refer to water flow,
this~is. intended to include relative water flow and thus there can be

5 - circunstances where the separation plate is noving as well as, or

i nstead of, the water. In order that th i nvention may be nore readily
understood, "reference will be made to the acconpanyi ng draw ngs, which

shomlcerta#%Fgug bfide8! whige' ﬁEnEEg%ratioh”H%QEediﬁ“ﬁ&?ﬁhg as wehg hd,s 2

pI an view . one exanple Of separator ma I'n accoraance

with the igyephieead ofli GHeCwadteks a vertical section along line a-a of
- Figure 1; Figure 3 is a vertical section along line b-b of Figure 1;

Figure 4 is a view along arrow "4" of Figure 1, Figure 5 shows a
vertical section through a second exanpl e of a separator
accordi ng In oxider ntleati the irfventions paywbearmars aregadilipt aindegistaqd,
vertical section t hrough the separation panel; .
reference will be made to the accompanying drawings, which

show certain examples of the invention.
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;
Figure 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 example of an installation in a channel or
river of separation panels for the removal of solids

from a flowing liquid and subsequent collection and



Figure 7 shows an exanple of an installation in a channel or

ri-ver. of separation panels for the renoval of SO|IdS froma
flownng | i quid and subsequent collection and

6- st or age; Figure 8 shows an enl arged section a-a through the
holdlng chanbers; Figure 9 shows as enl arged horizonta

section through the separati on panel; Figure 10 shows an

enl arged el evati on ektolagegeparati on panel _ viewed in the
direction of flow of the channel in Figure 9 at view "10"
W th t he openi ngs substantial ly closed to view, Figure 11

shows an enl arged el evati on of the separatlon pane r&é
angl e gi viRigunexi8nudhepsn apaealarged gretion a-a thzpugh vF@ﬁ/ "11‘1 ing
Figure 12 shows a side elevation view of a system which can

remove water from sEREFPORS/| st pernitting the solid matter to
proceed, and is a view along line 12-12 of Figure 13;

Figure 9 shows as enlarged horizontal section through the

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 "1o" 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
9 at view "11";

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;



Figure 13 shows a plan view of the system of Figure 12; Figure 14 is a

view.al ong |ine 14-14 of Figure 13, Figure 15 is a view along line 15-15
of. Figure 13; 7" Figure 16 shows a
cylinder driven nmechanically in a direction opposed to the
protrudi ng deflective.segnents of the 7 separation . apparatus
causi ng defl ection of particul ant matter away form the
device whifligure 16 shows |awfyhindet 8rivepadgchrrdGaRlyi 41 ife SHERFRSD
Figure 17 shows a nechanically driven a atus t h |nterna

defl ective segnents SRPIFRHA ‘%‘lfbst e prg RETIRRGH Of the

vertical section thrau er e ent i
Figure 19 shows an erﬁ%%’t@ ail agpa}‘-%{e:hgect |%¥P¥hﬂ% ﬁfeﬁlgﬁtig‘ﬁ 8t
| ower separation pan afg#ﬁﬂﬁaﬂé %@mter Fi 0Wks 20f§ msthg 4EPPEE VLR e
vertical section rou other xanp this invention

whi ch has a water allowing f1id&h 3&3 'ﬁ%é&'ﬂ:@i{gho&liuﬂe opehiigigsg 21
shows an enl arged detail of the Section’through t
Figure 17 shows a mechanically driven apparatus with internal

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



upper separation panel of Figure 20; Figure 22 shows a plan view of an

arrangenent using a separation plate of the invention, together
with a dynam ¢ separat or whereby the vol une of water

relative to solid material can be restricted; and

8: Figure 23 shows a section-along |ineg23-23 of Figure 22, Ref erring
first to Filgures 1 to 4 we illustrate an apparatus which is a gross

pol | ut antedf i HARYL d ditibn Wbngd LikieOLIURBCLEIFAGUre 2Before
descri bi ng Is 1n detall, the inventidn is equally applicable to major
applications, such as in open channels, feeders or trunk stormwater 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, in the second could be of a pre-cast
const r uctRefferrindghEitspetof Fagpaest ds 19 | 4sWeadddustratgurd®s aPParatdsn be
considered a | arger construction and, in this case,, the, apparatus can_be
retrofittwiichnt Sa &t OFAREL QOlhRanh aREaP pPdasedy IR | Sfl&ﬁ ARa BFCh &ives

reasonabl e access. The apparatus has a containment sunp 10 which, as
shown, i sStormwater drain.

Before describing this in detail, the invention is egually
applicable to major applications, such as in open channels,
feeders or trunk stormwater 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 components, in the second could be of.

a 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 containment sump 10 which, as shown, is
contiguous with a separation chamber 16. The sump 10 is
located beside the original ?osition of the stormwater drain,
which is broken to provide an inlet 11 into and an outlet 12
from the separation chamber. As the suﬁp 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



contiguous with a separation chanber 16. The sunp 10 is |ocated beside
the ori.ginal position of the stormmvater drain, which is broken to provide
aninlet 11 into and an outlet 12 fromthe separati on chanber. As the sunp-
has' to be cleaned at intervals, the size of the sunp is such as to give a
required interval between cleaning and fo allow recircul ation of |iquid

9 into the separation chanber. t _can ¥ary in __form,and__di nensi,ons
to suit spPde| the téeRﬁ&'aﬁr’rS’PethP@&&ﬁ'enen ¢ “canp Yary .+t 5P Rha ARG

has th tid | .. L3 whi s f b ' | pl ,
acwi || DelRERSATA U it R 5%, PR B proleRhlaReayentRs. PP 1)

fromthe outlet 12. Parallel to the separation panel there may be a
contai nment and flow direction baffle 14 which can be basically parallel

to and spaggd £egaraffor CBARAbReN Hiethe Beparatfibhe pahelist3barkiicmngsd
to allowrecirculation and may preferably extend fromthe top of the

chanber t @refdribly f laoasthlinieasd stebkl pilate, bast omidl t be sdeacmibed
plate to permt recirculation. A high Tevel baffle 15 can be provided
to retain Héredimefitear, cand rghichraobsctadisepanste the iinleh rkk cfromhthe
separation panel 13 is perforated but is fornmed so that it presents to the
i nconmi ng loukdet algl os®araldel e &he IRepssationoRanghr therer Fayphfe| @can
be def or nmed . . .
containment and flow direction baffle 14 which can be
basically parallel to and spaced from the separation panel.
This baffle 14 must be arranged to allow recirculation and 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 conditiomns.

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 number ‘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 such .

as this is possessed by expanded mesh.

There are other ways in wl_xich the separation panel may be

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



so that there are a nunber of surfaces 20 which are directed towards the
fLow.and whi ch have therebehind a nunmber of apertures 21, which pass
through the-panel. A formation such as this is possessed by expanded nesh.
There are other ways in which the separation panel may be forned,

i pcl uding the use of a series of bars or,flat rods

10 which are located to provide a closég face to the flow but with

apertures_lqQc d e r gher t and
The. of her vBNGBu i SOPATRE i MESPAASTAC clqned £8c8! Bl iRy, SlBul ke
presents g O%?E’#%réggllﬁcta‘lehhﬁeﬁhﬁw aﬁdl bebiden tRESepreferred angle

will vary Wt erent applications of the invention and can be close to
being directly across the flowto being substantially parallel to the

fl ow. On liquid entering through the inlet, the sunp 10 is first filled
and then tihe Lsqupreferstdin dausthliso annx/ethdeomg:ne:e esbodiments pteelba 3,
and is constrained to this novenent by the containnment and flow direction
baf f| e 14 describechetbats Sheecclosed afa@9dr A8 i @ hathPIRt WRFPIIRES n| 2t
11 and the outlet 12, whilst there will_ be novenent of the |I%UId and any
ent r ai ned pestiitd ventangle £Porfehe hElpUnaf 1kiayify o The preferred ang

will vary with different applications of the invention and can
be close to being directly across the flow to being

substantially parallel to the flow.

on liquid entering through the inlet, the sump 10 is first
filled and then the liquid 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 liquid 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



will be nmovenment of liquid through the apertures 21, to the outlet 12. The

solid material will, if it strikes the panel, tend to nove al ong the panel
by: t he forward monent um of t he liquid and down t he panel, by gravity.
Shoul d solid material |arger than the ap {tures strike the surface, the
forward novenent of the liquid prOV|des asel f-cleaning of ~the surface of
the panel so there is Jlittl no t h r Ss
can thus beR&S&S é%ﬁ§$aﬁPFaF“38rlod &Ea'?t}lé)&conf§ g%gga%%age? gépghglls
w || not be%%i-— k%p’wiéh YUDidPGnaterial. Necessary that the sunp is

cl eaned at interval efore it I's over-tilled with solid material.

Because of the form of movement, we have found the arrangenent such that
not only is all solid naterial |arger than the apertures in the panel
retai ned, bedaide (dfiithe S6Bh | &f .moveientsolwe rigdve | fdund the rardangenent
to the sunp where it tends to drop under gravity and whilst some material,
parti cul ar | ysudlghthakt enotl ,oxkin e nalkd seddd tmetsgpalatlmerpaﬁélannotbe
than once. The liquid which enters the su tends to nove.,in an_arcuate
manner and rapartirescimathe ipanglk yetaj i aneh fhat, is; swalier.
novenent therethrough and before it is again passed along the face of the
separation panel . Fl oat abl es mAII al so be held in the sunp. However

oty or sodsbe=eleh BAETERar Sus) Yartic rBrOLGR b Otnd! Wi AR 40
tends to drop under gravity and whilst some material,
particularly light material, can be moved past the separation
panel more than once. The liquid 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 before

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

Floatables will also be held in the sump. However if upstrgam
control 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 quantities of

floatables to be retained.

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

of solid matter in the sump.

Under extreme conditions, say flood or near flood conditionms,

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



carparks, is good, there nmay not be great quantities of floatables to
be retained. . In order to maintain the apparatus, it is only necessary to
enpty the sunp 10 at intervals to prevent excessive build up of soélid
matter in the sunp. Under extrene conditions, say flood or near flood
conditions, it wll be seen that the appgratus of the invention will not
12 act as a source of difficulties. appar atus can be so designed as

e
to carry as much liquid_as t i A A ter r g , C e
gf poor meATE eREn® ERYTERe %ﬁl nggé'co;l%égy? d Fﬁgt ﬁdeﬂksaurr?&dgancgégr%oﬁan

e provided oy hggt QR O e i t he-Oinld¥es stoefittaticans,
we provi de&i?%é&?ﬁ%hgsl ?&elé%%;f)fl a8 @vﬁ cﬁigg%(gngg ftrom jxlIJst bel ow the top

el
of the separgtion plate to the top of the flow diverter baffle and acts
to retain oat abl es. Referring now to Figures 5 and 6, we illustrate a
sinmple construction which utilises the invention and can be used in open
channel s or the Ilike. The |iquid containing suspended and floating_

solids entefs saprbeghubsl ef pbomumaintenanse @ndrthedbwild 2up ofe seldtber

in the sump, an overflow.can be provided over the top of the
separation plate. For these conditions, we provide the high
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 invention and can be used in

open channels or the like.

The liquid 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 inclined at an angle towards the inlet 24. Again the
panel 22 presents a closed surface to the incoming liquid but,
as described in relation to the previous embodiment, 1liquid

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 crossing over to the outlet



is divided into inlet and outlet sides by a separation panel 22 fixed at
the tower edge to the outlet side of the chanber 23, and inclined at an
angle towards the inlet 24. Again the panel 22 presénts a closed surface
to the incomng liquid but, as described in relation to the previous
enbodi nment, |liquid can pass through theipanel 22 and to the outlet 25.

The panel 22, the sides of the inlet 24 and the inlet sides of the chanber

23 extend djieé deivid cramserswz3ace sufficient to prevent any floating
solids fromcrossing over to the outl et :

13 side of the chanber 23. The panel 22 can be skewed to one side to

aid the novenent of floatable materials off to the sid nd avvaz frgm %he
panel .  ATheé rpanal p22veansbp gkewedsd@ onfe Side,to iaHﬁf p‘?}%%ﬂ“‘z‘é ment o

constructed with a series, of segments 20 whjch e_angled t panel
is in its Fleprakle sraeerials PEhE Hihe s ARG % bﬁ&ﬂm@% fas?ﬁll'd face

opposing the liquid flow and a correspondi ng series of substantially
hori zontal openings 21 that allowthe liquid to pass up and through the

The. subst RTRETy B BheRtefisly; Bt He ey e T anel

22, conbi ngdnutihctbs FEPRT Al sdP1B¥asE LegHénts| 2oV which are angled when
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 liquid to pass up and through the panel 22 to

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

The substantially horizontal orientation of the openings 21 in
the panel 22, combined with the general downward liquid 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 1is
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



over the inlet side of the panel, discourages clogging and blocking of the
qpenths 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 themto settle down to the collection sunp 26 at
the bottom of the chanber 23. These solids can al so be caused to nove to

the side as well as down. The coll ect @ solids are renoved periodically
by manual or nechani cal neans. Referyi t 95t e KSHRIbFERhell1ike
Fi gures 7 epbodiment,ghows use of t%e {n\nﬂ;ﬁ% 8s I& ?4 er?bo Nt

shows use of .the.invention as . %ﬁﬁga.ex di 955 Spanel
wat er way oP"Eﬁ&ﬁﬂrEﬁ W@sée%ar%%agn%ﬁt% ., Whi chtrggns't%a?ﬁ one gplece or
made up of ,.ove i sedImest S,an $ d o9 aid | ap Ngf | i seerl apping
angl e so a?lt'o iag??ecr}%r}suggen ed oarlir?csi Plhggtai ng solids tglthe si de i

col | ecti ongochanher 32 piheedranckndl Mestagallieuid atdan amgleum del G
surface |l evel” to catch Ploating and near-surface suspended solids. It
can, in i3aF1eetsSsusdended cAnan&loatingr isedids ren akhat isddeascakhbRFtion
Figure 6, be supported by a tensioned cable 33 anchored to the bank 34 at
one end aManber B2subfhenpanelpdloprefesablenextendsafiad enqugh PR,

end. It nmy be continuous across the width of the river %r as shomgnégd
Figure 6 omsurfmasj edevedr ttoaFakchoss1oaking Andgegr-gurtace susp
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 banfc 34 at omne end and to a
substantial pylon 35 set in the channel, at the other end. It
may be continuous 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
opened, allowing all the liguid and solids from the collection
chamber 32 to enter. When the collection chamber 32 is empty,
the door 38 to the stockpiling chamber 39 is closed and the
door 37 to the channel is opened again allowing ingress of

ligquid and solids to the collection chamber 32.



strategic |location near a bend to nmaxi mse the anount of solids caught.
The col lection chanber 32 has an opening 36 to the channel which although
normal |y 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 nechanically operased door 38 to the stockpiling
chanber 39 is opened, allowing all the liquid and solids fromthe

col | ect i onheckstobkpilingo chamber EbenonhainslhecﬁmsﬁabRGWEGBkEE|*9(93R§!
the door 38 to the stockpiling chanber 39 is closed and the door 37 to t he
channel |§topbﬁed-'—%amﬁdﬁl péwisidilay marerial %R thangepsragiop, Ranel,

col | ecti on chanmher
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Solids aré retarn mhlc e renove and enptied
periodi cagkya pul®) 2 Chagdpids af@ réeNERéd PN tREvBaBket! kds which ddie
separation panel 1 in this exanple is an expanded netal stainless steel
plate pl aped remévedbsafdti ampyivdrtpépioficakly and Bufiled dhanbersli raamd | on
of flow so that the solid segnents 43, Figure 9, forma substantially

cl osed f aceveired bycwethovable 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, Figure 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 system whereby liquid can be removed
from sewage so that the sewage, together with enough liquid to
act as an effective carrier thereof can be passed to a main
sewer, possibly through a pumping station, and the liguid can
be passed 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



fromthe direction of flow causing solids to be deflected along the
di-rection of the panel 31. The liquid passes freely through the openings
44, Figure 11, in the panel and continues, uninpeded by the panel 31, in
the flow. Figures 12 to 15 show a system whereby |liquid can be renoved
from sewage so that the sewage, together with enough liquid to act as an
effective carrier thereof can be passed £8 a main sewer, possibly through

: : Li aui b | .
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exanpl e, f@ﬁeré!‘&&féﬁﬁ gr eé’t?éi‘éﬁﬁ:ﬁtagﬁi@h&hi_a%aﬁtt't@foﬁqﬁﬁhat&ﬂl be It
w Il be apprecrated at the capacity of sewers an

16 treat npase i ebéd, akhild Mritl lapduie agBEBELOTelydUnrtbdtansi bapacities
t her et hrough or thereinto. If the anount of liquid can be restricted,

this will enaw world osthethisgriogi€ie cegpse ties than woul d ot herw se be
t he case. Sewage is often passed through punping stations and if there
is to be separation of the liquid fromthe solid material, it is necessary
that such separation occurs before any punping which tends to honogeni se
the nat eriS¢wage Ths offeampiAsseq uthsought purpingcsgasdonsc@ansthelf 15bewei ch
carries the liquid/solid mxture and aon, one  side of this {here .
is to be separation of the liquid from the solid material, it
is necessary 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.

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

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

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

plate 101.

If the volume 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,



IS a separation panel 101 which can have the sanme properties of the panels

described earlier herein. On the side of the panel 101 away fromthe
channel 100 there is a liquid receiving area 102 whi ch has an out'ér wal
103. The outer wall 103 defines the volunme of material which can pass

t krough the screen and the tapering shap? Aids in the maintenance of
simlar surface gradients on each side of th pl ate 101. I f the vol une

of flow i Sq-?;uf bute®Nwalll HEY & éﬁéléabic4tmmVﬁa epar dliogedPdie! gatods
each side of the channel and the Jlocation of the other separation panel

and its reqQisvidii a106. amnthe'agater a0s! leffectiinglyn donteoils | thei helaidguie
13. 17 Thé outer wall has an outl et
104 which the kehannededddy amtbiquildSwibll pass thneught sheoPplaticdOl eind
controls the head in the channel 100 as liquid will pass through the plate
101 and r eseich the davedf of htheopops qﬂwetlg%\t@aq%lﬁgf begogry apyq it auid
passed to the outlet 104. The gate 106 aids in the control , of .the size of

t he out | et |l§n@aﬁﬁff§ Fﬁe%ﬂi’g’t §1°i4ﬁs Fhe gate II&Q a’ﬁ%éﬁnf H‘ﬁ ISPRtERL
channel | sofudhesia thetie eREFet b3 FBER The Aheradperisfivh oY i€
Referring ‘éﬂrv{ ?Cu$§%‘éfﬁ1:<??li}b RRA" YalhS c.%jnﬂﬁjolplﬂ?@deffec'ﬁgw ﬂe@ﬁ and

cont ai ni ng rotated as
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
deflection by the protruding segments 68 while allowing liquid
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 liquid 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 !Se closed to a perpendicular view from the
inside of the apparatus 69. Liquid containing particulate
matter 74 enters at the smaller opening 77 and passes over the

inside surface of the apparatus 78. The protruding deflective



at 63 in a direction so as to produce relative novenment and deflection by
t ke protrudi ng segnents 68 while allowing liquid to pass through the
surface 62 of the apparatus by way of the openings 67. Liquid is renoved
frominside the cylinder 66. The apparatus is rotated about its centre 65.
It may be preferred that the liquid 64 iig also be caused to, nove relative
to the apparatus to obtain the best opefation. Referring to Figure 17,

the appaﬁ%};&ﬁgﬁh% aastcogﬂ&ﬁl f@a&é‘t%fdvi%aﬁfé Bhrtisudate fidttlerdto

angl e do owi ng the openi ngs to be closed to a perpendi cul ar

view fromgble doRsi 481 dHg (e 2RRSIAL UBuRRace bifJuilik CApparatuy RAA! iexiwt e

matter 74 enters at the smaller opening 77 and passes over the inside

surface ohtt ke PR@FgdriSogénidgie7or whildi Agqdtdl det iabde to pass around

18 segnents 72 as shown 1 n detail 71 cause particulate matter to pass
down al onghehedefledtiver f segmentshe72pp&hzoughanthexi ppeaingse 73 g@nd
opening 76 while liquid is able to pass around the deflective segnents 72
t hr ough t Hewopemdneway3fxnu thewappryatwgy7$r onThAS EHB&P&FU§575@%FQE?Y
process is aided by its rotation 79. Referring to Figures 18 to 21, we
provi de adtgppatatdonwAPeh, whilst using the principle of the invention,

hi ghlights the -effect of gravity on liquid novenent through the separation

Referring to Figures 18 to 21, we provide an apparatus which,
whilst using the principle of the invention, highlights the
effect of gravity on 1liquid mm?ément through the separation

panel.

In this embodiment, the liquid/solid mixture enters through
the inlet 81 into the 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
passes over the direction plate 83 which is curved to further
spread the flow to the width of the chamber and direct the
flow towards the upper separation panel 84. The spreader
plate 82 and the upper separation panel 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 openings 91 in the panel

are individually in a substantially vertical plane while the



panel . In this enbodinment, the liquid/solid m xture enters through the
inlet 81 into the upper part of the inlet side of the. separation chanber
95, passing over a substantially horizontal spreader plate 82 to allow the
fl.ow fromthe restricted inlet 81 to spread out towards the sides of the
chanmber. It.then passes over the direk®ion plate 83 which-is curved to
further spread the flowto the width of the chanber and direct the {|ow
towar ds teRnegtdng Gakid | SPORRRRS 9 haverp ROFAEANS d%ﬂ‘l’%r‘gzs. t B
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pl ane whidye theson of ravity and force of the flowily DLRHUWERL)i €@ &Rkl d
segnents have a posiTive dowward slope in the direction of flow They

forma seddpadicSTRddtibnvneans 86! api BleSbage ofertheipdndlned4 ar gPherel i ds
are directed, by the action of gravity and force of the flowwng liquid, to
the sol inklgy coé| &csbdiidsusrrafght bire cravedoftransitzinsl panelltRh eat ntipebe a
solids straight or curved transition panel 85 at the base of the
separ at i dagmnef 8het segatation ganelg 8hetpapdd iy eleaming tthrspapel
sol i ds. '

of certain types of solids.

The layer of liquid closest to -the separation pénel 84 is
subject to pressure by the action of gravity and the pressure
of the overlying blanket of liguid 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.

The solids collection 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 provide a substantially solid face to solids in the
sump 86, and a corresponding series of substantially
horizontal openings 93 that allow the 1liquid and <finer
suspended solids to pass through the panel 87 under the action

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

outlet 90.



The |l ayer of liquid closest to the separation panel 84 is subject to
pressure by the action of gravity and the pressure of the overlying
bl-anket 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 sunps 89
bel ow and thence to the outlet 90. Zhe solids collection sunp 86 has on
at |l east one side a backward sl oping separation panel 87 flxeglto t he

outl et sixlesobfdt deflecti®h panel s 8BoRaY skparlt@casedbelog7t H’)‘P’ﬁﬁd
with a series of vertical or backward SlOpb§% oI|d se nent d94 td€£
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panel 84 E the transition panel 85 to

cover tha% oSEPE Hd et s\ 89 ldn@itheted th nhe ontipended
sol i ds roppi ng down fromthe upper separation panel 84 are directed to

the outlet collection sunp 89 and thence to the outlet 90. I n anot her,

simlar, exanple of the invention, shown in Figure
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 liquid 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 1lip 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 be particularly useful for a mixed system
of sewage and stormwater.  As previogsly mentioned, such
systems normally carry 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



20, the solids collection sunp 100 is divided into inlet and outlet sides
hy the | ower-separation panel 87 fixed at its |ower edge to the outlet
side of the sunp 100 and inclined back at an angle towards to | ower edge
of. the transition panel 85. The portion of liquid that reaches the sunp
100 is forced by water pressure throughethe | ower separation panel (forned

wi th openings and solid segnents as in the previous exa Ie% into the
outl et si sitdf the inpyeased Elev apd thgrepFay; bepad >Ss‘{g)ﬁp $oray Ssvage

outlet collection su 89 and t henc 4 the outlet 90. In all other ways
this enbocﬁ%rﬁnyofsﬁqrg“‘f%tqwich eﬁb‘ me as described in the previous
enbodi nment . The enbodi nent of Figures 22 and 23 show the use of the
concept of the invention together with a dynam c separator. This

enbodi Wnt;&%é%%&”ﬂn&éffﬁ%fﬁﬂ GondiEthiyStane Phieevego andi

st or mvat er”. y nmentione such systens normally carry the
sewage | 0gshrRfl ddrdgé alnle anP! stFhwatdBNyhiceRiMierntey ethe, chapber
heavy storm “Sewage treatnent plants may well not have the capacity to
cope 112 and thence to the dynamic Zepamatiort helsncr efisedHiwthed
there can be a | oss of raw sewage and any stormnater carried debris. In
t he enbodisewage Lamtt watemwikbrphss crsroudie apdmurel 14 [Ho aitlet dadvage
and any stormmvater which will enter the chanber 112 and thence to the
dynam c separator 115. In this the

Under conditions where there is greater flow, where there is
substantial stormwater, then the liquid and entrained solids
which 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 flow, too, there will be a build up of the
solids adjacent the centre of the dynamic separator and these,
together with the entrained water, wili 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 chamber 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



sewage and water will pass through aperture 116 to outlet 117. Under
conditions where there is greater flow, where there is substantial .
stormvater, then the liquid and entrained solids which cone through the
inlet 110 nove along the separation plate 113 which acts as described in

t he previous enbodi nents, water wll ?%ss through the plate 113 whilst the
entrained solids will be noved al ong e surface of the plate to the

dynam ¢ separator , (115 Thus there ri W dHEblld t e
wat er th&ﬁnEntéPg tﬁ@edyﬂﬁﬁfﬂngepara?&§ﬁ§§£ éﬁéﬂnkus increased flow, too,

there w Ll a.a?H%UItL,dcpg,ggtt,%kﬂeanéﬁh%gitédl Asedmuheleestre of the dynanic

separatoP PRA, er wt e entrained water, wll nove to the
centre, by vortex action, and will pass through the outlet 116. The
remai nder of the water will tend to be displaced by further incom ng
water, it will nove about the baffle 114 and will tend to re-enter

chanber 112. The capacities of the chanber 112 and the dynam c separat or
115 can be selected to enable the maxi mumoutlet of the separator to be

t he maxi num acceptabl e at the sewage treatnent

22 plant and the maxi mum throughput such as to enable the
apparatus to cope with anticipated maxi mnum fl| ows.



23 Ve claim 1. A nmeans for the separation of solid mtter froma

| iquid including a perforated separation panel through which ithe
l'iquid is adapted to pass and which prevents the passage of the solid
matter of a size larger than a predeterm ned size characterised in
that when solid matter becones | o23t ed agai nst the panel, the flow of
l'iquid al ong the face of the panel on which the solid matter is

| ocated We ClaiRmE tend to cause it to nove fromthe panel so that the
panel is self cleaned and does not becone obstructed by the solid

matter. 2. A nethod for separation of solids froma flowng liquid
by utilising the I e liguid dnclud ng e t Lo ~g¢ﬁ
| ocat ed i Jﬁ't h_eﬂp_gféh%(ﬁg &r?g{/eéy%nt%é%#e&i& &kgaénkgjffd inrila'f%eefd??éﬁt POE'J'_ %
movenment of l'ﬂﬂbiudﬁhﬁsﬁnngﬁorated %e?h?ifﬂoﬁa 8nk? theohbRWwikch ¢
and having, at an angle to the ditection of nmovement, “a plurality of
apertures ther gi §uguoh st lqApted\tic- pddie dndiuriicldnpbésénts theWpasdagel i d
material entrained therein i's caused to nove al ong the face of the
panel , the arrefigehensobdétdngastelr of a stibet labgefathaunf at pregetelrminesd| f
cl eani ng. 3. A nethod as.clained in claim?2 wherein the neans for
achi evi ng t hi ssigehochavaprexised f liowi fhati qehenwisglid mathempehesemasd/ or
floating solids; a separation chanber L
located against the panel, the flow of liquid along the
face of the panel on which the solid matter is located
will tend to cause it to move from the panel so that the
panel is self cleaned and does not become obstructed by

the solid matter.

2. A method for separation of solids from a flowing liguid
by wutilising the energy of the liquid including a
separation panel located in the path of movement, the
panel, in the direction of movement of liquid, presenting
a closed face to the flow of liquid and having, at an
angle to the direction of movement, a plurality of
apertures therethrough through which the liquid can pass
whilst solid material entrainéd therein is caused to move
along the face of the panel, the arrangement being such

that the face of the panel is self cleaning.

3. A method as claimed in claim 2 wherein the means for
achieving this method comprise a flowing liquid with

suspended and/or floating solids; a separation chamber

T



24 . divided into inlet and outl et sides by the separation panel
which is a downwardly angled; and a collection sunp . at the bottom of
the separation chanber wherein solids separated by the barrier from
the flowng liquid collect and which can periodically be renoved by
manual or mechani cal neans. 4. 24A nethod as clainmed in claim3
wherein the separation panel extends to a hei ght above the surface of

the f | owig9¢ 1 hielUi thts Ulihl@tendnd 0 cutdeantsides f byatthe ssparation
fromcrossing over to the outlet side of the chanber. 5. A nethod as

claimed in cl agafel WAichyis wodowawairdliyowngled; and jaggodlechdofieRIBR i on
panel being placed at an angle to the direction of flow suc

that the opemings hottom of sthet sepazatios =hamkefeWHPERER FUHiFe
direction of flow and the def]ective force gaused gﬁ- th§S ject . .
conf i gur at i on separatgdd by ithe RAGFLeF FReMpERe| fAPMaBEs 14guids GRRALSTE ¢ he
main flowto a storage or collection,ar to,_the si vm” h
liquid is abl @ando WRa&hs r &8Py RFG&ﬁalFﬁng' be d%?nl‘cgg?q vebysegmen"?as"E 01?0:% he
panel and through the qpenings in the panel. 6. A nethod as
clained in cl QE%W i"ﬁaﬂ%é separation panel is located in a
separation chanber and there is a flow direction baffle spaced from
t he separation panel to mai ntain fl ow generally along the face of the

panel ang A method as claimed in claim 3 wherein the separation
panel extends to a height above the surface of the
flowing liquid, sufficient to prevent any floating solids

from crossing over to the outlet side of the chamber.

5. A method as claimed in claim 2 having a source of flowing
liquid; the separation panel being placed at an angle to
the direction of flow such that the openings are
substantially closed when viewed from the direction of
flow and the deflective force caused by the configuration

" and orientation of the panel directs solids out of the
main flow to a storage or collection area to the side
while the 1liquid is able to £flow freely around the
deflective segments of the panel and through the openings

in the panel.

6. A method as claimed in claim 5 wherein the separation
panel is located in a separation chamber and there is a
flow direction baffle spaced from the separation panel to

maintain flow generally along the face of the panel and

| AL



25 - to direct the liquid and retained solids towards the storage
or collection-area and so arranged that the liquid in the storage area
can pass therearound to re- enter the separation chanber. 7. A
method as clainmed in claim6 wherein the fI ow direction baf fl e ext ends
above the separation panel to retain float able materials from

' | ati d t
wherein o it cSLreRt GRS iy ﬁrﬁgdd EerEies "HRsdes) Eofrae ek
extrems conditlgiSage %r BoTIEMACH Grah™éhd " Y adftrecc! ShEE Sche ©

wher ei n I on ane strong, rust-resistant

mat eri al such %c@ﬁé of gt %éaxgggggge "Brah Rial pa¥s therdarbdad <o ase+c
and the chanbe

are primril constructed of strong solid

material s such é}&éleﬁm%éﬁiratmnmmﬁ 10. A nethod as clained in
claim5 or claim9 when appended to claim5 wherein the separation

panel, supported by cabl es, pontoon, piles or other simlar supports
i's pl aced either totally or partially across a channel or river
at an angel. t o A methmbtasindlaihedcinfebatnng wherein the flow direction

baffle extends above the separation panel to retain

floatable materials from recirculation.

8. A method as. claimed in any -one of claims 5 to 7 wherein
there is a high level baffle to retain floatables during

extreme conditions.

9. A method as claimed in any one of claims 5 to 8 wherein
the separation panel is of strong, rust-resistant
material such as perforated expanded metal plate or
mouldéd plastic and the chambers are primarily
constructed of strong solid materials such as re-enforced

concrete.

10. A method as claimed in claim 5 or claim 9 when appended
to claim 5 wherein the separation panel, supported by
cables, pontoon, piles-‘ or other similar supports is
placed either totally or partially across a channel or
river at an angel to intercept and deflect :Eloatiﬁg and
suspended solids along the face of the panel to a

collection area out of the main flow and wherein the

* c L L s *



suspended solids along the face of the panel to a col l ection
area out of the main fl ow and wherein the

26 coll ection area conprises two chanbers, the first being an
area open to the channel for ongoing tenporary hol ding of solid
material and the second which tapers of et he first chanber, is deeper
than the first so as to facilitate the stock piling of materi al
entering from gbklectiohi rxiea heomprises thwer ahambexisinithe fixst deinged
to open and close both chanbers to facilitate the novenent and

stockpi | i ng of asohrganapeni s thed chiaaneiln fmat @ndoing tempeyamyt dlding
renoved fromthe second chanber _all ow ng{e peri od| c.  renoval of dry st ock
piled material of solid smasegdalaand sFhed ﬁ%’"&dal Qchncﬂa\ﬂﬁ% ffobhe of

flowng liquid wlth su ded and/or, fl oati aratlon
panel gorrpﬁl si fgTH cyFE‘gﬂgﬁrnecPrﬁm ggepgr Qﬁaf‘ot Ed %r"ﬁ'ﬁﬁ'd 5% Bfs*
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and so wherein partlc ect away from he appar at us

by the defl ect ppans U CFoPé ObbYll RhambeFs to FHAEiBXt8E&ORhE’ nd\fement
cylinder, while allowng entry of | i quid through the openings and

wherein the | i guid stockpilitiAvef 0kblidomatieriiad st end ywhegeint katery is
all owi ng the
mechanically removed from the second chamber allowing

periodic removal of dry stock piled material.

11. A method as claimed in claim 2 including a source of
flowing liquid with suspended and/or £floating solids; a
separation panel comprising a cylinder mechanically
rotated around its axis passing through the centre of the
ends thereby creating relative movement required for its
function and so placed that 4its axis 1lies at
approximately 90° to the path of the flow of the liquid;
and so wherein particulant matter is deflected away from
the apparatus by the deflective surfaces protruding from
the exterior of the cylinder, while allowing entry of
liquid through the openings and wherein the liquid is
drawn off from within the cylinder thereby allowing the

further continuous entry of liquid into the cylinder.

12. A method as claimed in claim 2 including a source of

flowing liquid with suspended and/or floating solids; a
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further continuous entry of liquid into the cylinder. 12. A nmethod as
claimed in.claim?2 including a source of flowng.liquid with suspended
and/or floating solids; a 27
mechani cal ly driven separation apparatus which is of coni cal shape
with the deflective surfaces protruding 27 inwards and its central axis
angled so as to present a cl osed face when viewed downward fromthe

i nsi de of the mechappgrddys drniven preparatipR |IRPIZFLLS s Whicht 138 aiRf ed
down fromthe path_ of the flow of the |iquid. and.that_ the |.i qui d.flows
in through the RAPLGREr ShAPSr Wikh the aﬁﬁg}ﬁ?ﬁﬁ‘,'eanﬂuﬁﬁ?%ﬁnqq? 4389 on

o Lhe apoeralug e and Mgl BRRIELEC St b B! SO o IBPRUEES.
exit at the lar QiBs@Pa'Etc%r : vi.la&éd. §o€5§¢nﬁ9€i 35ofl aﬂéi?d'?gi&ie ab® 4he
Wt e an

I ncluding a source o ow ng [ qui suspend or floating
sol i ds Pasapparatesy ahd R lacda i WMEshakas €8 eligAt19 angled
both walls a separation plate which presents a cl osed surface in the
direction of nodbaf Eromh&hll @ath bt the flomebiEngheatligmizhgind thatetitheind
wherein a portion of the |l iquid can pass through the plate and be
channel | ed awayliquidt huEldes sejpmr atbdofighm tthe r extrmdwerhe éndui dfandthe
solid matter which continues to flow al ong the channel or pipe.

apparatus; and wherein the rotation of the apparatus and
the closed face, when viewed from a downward direction,
cause the solid matter to pass along the inside face and

exit at the larger diameter end.

13. A method as claimed in claim 2 including a source of
flowing 1liquid with suspended and/or floating solids
passing along a channel or pipe which has on either or
both walls a separation plate which presents a closed
surface in the direction of motion of the 1liguid but
openings at an angle thereto and wherein a portion of the
liquid can pass through the plate and be channelled away
thus be separated from the rest of the liquid and solid

matter which continues to flow along the channel or pipe.

14. A method as claimed in claim 13 wherein the plate(s) are
so located that no liquid passes therethrough until the
flow o©of 1liquid and its entrained solids reaches a

predetermined minimum.
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14. A nmethod as clainmed in claim13 wherein the plate(s) are SO

| ocated that no |iquid passes therethrough until the flowof liquid
and its entrained solids reaches a predet erm ned m ni num

28 15. A nethod as clained in claim13 or claim14 wherein the

outlet is provided with at | east one gabg or the |like so . that the
hei ght of the opening into the outlet and/or its total size can be

adj usted §g_prgVigdenole dsepBidBsedeinhtlain 18f orhelaimon #gwhegeio Bdfeore
there is passage through the plate to the outlet and to control the
hydraul i ¢ headgutletofist peokideddwith BE leasteidnsd gate|ornthe Aikeyisa 2
havi ng a source of flow ng liquid, the §e€ar ation panel bei rég:rp,l aced
at an angl e tothat thehhedghtcofobhef oppknguintenthet RUtIEELARGS OF Jts
substantially closed when viewed fromthe direct]

no flaw, th
arrangenment beitegadushizehganabef PG\T&E‘SBSFIOW’aPm“SengngFEP&irﬁgc,di%ﬁ%t t he

wat er and solids are defl ected

.. dnt tor, th '
‘material passe®f &hp incomypgp WJ'F: O#%%Eﬁ@ég?ﬁésprgégggg?mur% ‘H}gw,
th l'i qui lid ' : ;
ol i ds and sombleT PRES FhutHe BYRASFo=p: tBCBBREFLE" tHE"hiurkllse nead
r emai nder of tla% léh%ml‘iqﬂiﬁs.es through the plate to an outlet.

16. A method as claimed in claim 2 having a source of flowing
liquid; the separation panel- being placed at an angle to
the direction of flow such that the openings are
substantially closed when viewed from the direction of
flow, the arrangement being such that at flows below a
pre-determined flow, the water and solids are deflected
into a separator, through which the material passes, and
when the flow is above the pre-determined f£flow, the
liquid and solids pass along the separation plate, the
solids and some of the liquids pass to the separator and
the remainder of the liquid passes through the plate to

an outlet.

17. A method as claimed in claim 16 wherein there is a
containment baffle adjacent the separation plate which
directs the flow to the separator and which is so located
that excess water from the separator can be returned to

repass the separation plate.
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17. A nmethod as clainmed in claim16 wherein there is a cont ai nment
baffl e adj acent the separation plate which directs the flow to the
separator and which is so located t hat excess water fromthe
separator can be returned to repass the separation plate.

29 18. A nmethod as clainmed in claim2 2%cluding a source of f1 owi ng
liquid; an inlet for the liquid; a separation chamher di vi ded |nto

inlet and ¥t | e 9?&@9%?% hé’lalmedse’p‘&r S1RaR p? ad® R9s 02 0 SOMRSH @
that liquid act and, raV|tat n orc reyent. the openings, trom
bei ng bl o R s diayd 'a §BIF€@ %ol%%ﬁt%&% %ﬁ$u+ 'tﬁ% Fﬁ?@%atl°n
side for |arger 0 t a rewer ng
separati on pane ?Eggﬁég)l ?tgg{:ré)n&dl s t nﬁ.@t a?)\ﬁ ﬁt%em de Qg bg and

smal | er suspendggh e fisn gﬁlg'lte mﬁ% 0#5'8% aﬂéaw@&rehatt fﬁdﬁﬂiﬂ acuanel s

over the separatlon pan |qU|d and fine suspended

solids to pass &nd oygbvibatRefgl 'foridee pirivelit 2EHe openingeWidch | bedag
solids and fl oatabl es are pushed down the panel to the collection sunp

by gravity and blwcked bpckbliidet wheolddsi redddectibhe shimpuiih athle Wialeitn

remaining liquid that reaches the sunp passes through the

rever se- sl opi ngsideerfaepiaageon sahisls @and t floavables ouitlet 8 reverse
sloping lower separation panel; a ceollection dish on the
outlet side for liquid and smaller suspended solids; and
an outlet and wherein the liquid <travels over the
Separation'panel which allows liquid and fine suspended
solids to pass through the panel to the outlet and
meanwhile larger solids and floatables are pushed down
the panel to the collection sump by gravity and the
action of the remainder of the 1liquid and wherein
remaining liquid that reaches the sump passes through the
reverse-sloping lower separation panels and to the

outlet.

19. A method as claimed in claim 18 wherein the lower part of
the separation panel is covered by a solid barrier
transition'panel and above and approximately parallel to
the reverse-sloping lower separation panel is  another
solid deflection panel; to ensure that liquid.and finer
suspended solids dropping down from the upper separation

panel are directed to the outlet in the liquid collection

sump.
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19. A nmethod as clained in claim18 wherein the | ower part of t he
separation panel is covered by a solid barrier transition panel and
above and approximately parallel to t he reverse-sl oping | ower
separation panel is another solid deflection panel; to ensure that

| i'quid and finer suspended sol ids dggppi ng down from the upper
separati on panel are directed to the outlet in the liquid collection

sunp. 20. A method as claimed in &him0.19 Awhdired® a&hecC| sbldsi N
claim 19 wherein the solids collection sunp is lowered to forma

wet col |l ection ¢olPection asdmphéseilowebedstabi dorsurg wet déol Liection osunpet
and outlet sides by the reverse-dunping |over separation panel
which is fixed andi whelredar theespdidie sump eissidiwided dntehdnd@tp and
inclined back at an angle to the transition panel and wherein the
liquid which reokbtettmides by ithe cFEVEEERoANERABYI s1PYREcdSBPaKRAELAPD
pressure t hrough the | ower separatjon fanel %@gthe out |

t

t ] t he,
|i qui ds col | ectPpel fpich 39 figed Aot 1kg Jower Qqeparh: ﬁgﬂu%fego§+8§
f fl ow | i quid which t h Lol d | et
1Mo 06 e old g Sl MRS T Lo S g oULLet
(et and the outiglseidf PNEl BEESAEIOfh %efie OPRhia wni8fi%rbdchde the
aving aper

direction of flow an ures t heret hrough at an angle

thereto, |iquidsdeids abbfléetion H@FS L6 OUBbréd® APEr twaLSrWIBEBASure
solids are caused to
through the lower separation panel to the outlet in the

liquids collection sump.

21. An apparatus for the separation of solids from a flowing
liquid which apparatus has an inlet and an outlet for the
liquid, a separation panel in the path of flow between
the inlet and the outlet, the panel presenting a closed
face in the direction of flow and having apertures
therethrough at an angle thereto, liquid being able to
pass through the apertures whereas solids are caused to

pass along the face thereof.

22. An apparatus as claimed in claim 21 wherein the
arrangement is such that even solids smaller than the
size of the apertures can be caused to move past the

apertures because of the inertia of the solids,

23. An apparatus as claimed in claim 21 or claim 22 wherein

the arrangement is such that even solids smaller than the

*+ ¢ L.KH s *



pass al ong the face thereof. 22. An apparatus as clained in claim21
wherein the arrangenment is such that even solids snaller than the

size of the apertures can be caused to nove past the apertures because
of the inertia of the solids, 23. An apparatus as clained in claim?21 or
ckaim 22 wherein the arrangenent is33%uch that even solids smaller than
t he 31 size of the apertures can
be caused to noséze@a®f ttke apertymeas reanbdeausadused e glavet Rasalthe
force thereon. 24. An apparatus_as clainmed in any, one of clains 21 to 23
wherei n the sol RRRTHRFes Bpeanps L JHhe 9%‘”5%%&¥%r£°rce Oyass to a
sunp or the like fromwhich they can be r enoved. 25. An apparatus as
claimed in claim?24 wherein the solids are positively carried to the

e o TR TR e

appar at us as” clar ne ein'the

separation pl atﬁh%? iR R PIdLwhlBAPHre movéddpaler etKe t BRbaratidn
flow direction ba fe | ocat ed generalty parallél thereto™ which
baffl e whilst panelcpaksokbi iy ddifp fdeWehe LhRel ifdomd wiilch ttigey usAnalbRo

removed.

25. An apparatus as claimed in claim 24 wherein the solids
are positively carried to the sump by means of the liquid

in which they are entrained.

26. An apparatus as claimed in either claim 24 or claim 25
wherein the separation plate is in a separation chamber
and wherein there is a flow direction baffle located
genefally parallel thereto which baffle whilst
controlling the flow of the liquid into the sump also

permits re-circulation thereof past the separation plate.

27. An apparatus as claimed in claim 26 wherein there is a
high 1level baffle to control floatable solids under

extreme conditions.

28. An apparatus for the separation of liquid from a flowing
liquid which has entrained solids passing along a channel
or pipe which apparatus has at least one separation panel

in the wall of the channel or pipe, the panel presenting
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permts re-circul ation thereof past the separation plate. 27. An
apparatus as clainmed in claim26 wherein there is a hi gh | evel baffle
to control floatable solids under extreme conditi'ons. = 28. An
apparatus for the separation of liquid froma flow ng i quid which has
entrai ned solids passing along a channel or pipe which apparatus has
at | east one separation panel I n tﬁ@ wal | of the channel or pipe, the

panel presentigg o £ t direct £1%w but? HasGskdsce
in the di rectlgn o]f ?‘T’ ow gcte afo%rtul%ees irec flﬁgret%rough at an iélg |l e

thereto, Iiqui ‘éhﬁﬁéﬂﬁr@ﬁgﬁ @t an &% 'EheHeto} heighea! Betnghabike e
remaining liquid the soli ds are caused’to pass beyond the panel.

29. An appar at pasas throutitl theClapertifrediewhibsthehe rema:pningl dni.quei |
is so located to pernmit the passage of ’ all the liquid and entrai ned
sol i ds when t handqu&zhei spldfis are chusedi tobphs® heyondethe npanelwi ni num
30. An apparatus for the separation of solids entrained in a liquid
froma flowi ng Iiquid which has entrained solids passi ng along a
channel or pipe which apparatus has_an Jnlet and ap _outlet for the

liquid, a28epafdti APRALARUS n 8S t’-ﬁémﬁgt hi® it et fBenPRESR ottRfId

]'Elhgwout et, th%eparatgggelpa reaseinst | Qg ioca S%d face L1y thghd' r%%ts'a%n Oc;f

all the liquid and entrained solids when the quantity of

these is below a predetermined minimum.

30. An apparatus for the separation of solids entrained in a
liquid from a flowing liquid which has entrained solids
passing along a channel or pipe which apparatus has an
inlet and an outlet for the liquid, a separation panel in
the path of flow between the inlet and the outlet, the
panel presenting a closed face in the direction of flow
'and having apertures therethrough at an angle thereto,
liquid being able to pass through the apertures, a
separator in connection with the inlet so that below a
pre—determined flow, the liquid passes to the separator
and above this flow liquid passes along the separation
plate, liquid being able to pass through the apertures
whilst the remaining liquid and the solids are caused to

pass to the separator. -

31. An apparatus as claimed in claim 29 or claim 30 wherein

the separator is a dynamic separator or a vortex
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and havi ng apertures therethrough at an angle thereto, | i qui d being
abl e to pass through the apertures, a separator in connection with the
inlet so that beFow a pre-determned flow, the |liquid passes to the
separ at or and above this flow liquid passes along the separation
pkate, liquid being able to pass through:%pe apertures whi |l st the
remaining liquid and the solids are caused to pass to the separator.
31. An apparat Usepar@tdrled in claim29 or claim30 wherein t he
separator is a dynam c separator or a vortex

33 separator. 32. A nethod substantially as herein described with
ref erence to the acconpanyi ng draw ngs. "33. An appar at us

subst anti al32x ad methiod dnthstantialilyh as henedime described vith cefersicr)

drawi ngs. .
to the accompanying drawings.

33. An apparatus substantially as herein described with

reference to the accompanying drawings.
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