LI QUI D FILTER SYSTEM Fi el d of the Invention This
invention relates to a liquid filter systemfor use in
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recovery, drinking water and sewerage in which fine
filtration or mcrof iltration,of the liquid is

requi red. For exanple, in the oil field environnent,
wat er needs to be filtered to renove contaninants of
particle sizes above BEIQHID BIBEFERSSREREMossibly up to
one m cron. Background of the Invention Enhanced oi
recovery appllcatlons inoil field production or pre-

t gl af ftdie JoMentlonystens require treatment of
[ rﬁH;LseﬁInvmitarorqlzaAmdqesI Gl d d.fq\.ni]d:rﬁlﬂs:erTm}éBtem for use
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of these techniques, require frequent

r @mramleandmdmﬂ éﬁéncfelel@ﬁwmqttre@%ﬁre needs to
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hi gh degree of nmi ntenance and repl acenent and are

algiQ, O W tHESS & al so have a high
c%mm—mf%wally in the order of 30%
ofEnhsnded | tyecovanmm@pp lgicatiensigndidn faed dipragduction
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filtration whilst reducing costs and co H%/
| ARETHST A e AL 10 edh 46 15, T GHGR (i dAegEment

SViH e8Iy SddiEidered as fine filtration or

microfiltration. Available technology to achieve this has

been multimedia filter technology using granular media or
membrane technologies or cartridge filters. All of these
techniques require frequent media replacement and
maintenance. Cartridge filters are used more of a backup
or insurance after the two former methods have been
implemented. Membrane technologies at the microfiltration
level require a high degree of maintenance and replacement
and are also expensive. These systems also have a high
continuous reject rate (typically in the order of 30% of
the influent).

Summary of the Invention

The object of the invention is to provide a system which

improves filtration whilst reducing costs and complexity.

The invention may be said to reside in a ligquid filtration
system comprising:

a plurality of discs, each having a surface, an
inner periphery and an outer periphery, a hole in each

disc defining the inner periphery;



a plurality of discs, each having a surface, an inner
peri phery and an outer periphery, a hole in each disc
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t he di scs one above another; a plurality of grooves in
the surface of each disc extending fromthe inner
peri phery to the outer periphery; a vessel for

cont ai ni ng the_ discs,. [ [ sSse
ITquid to b (TEEReRE £5% hgeu‘?(i%%%‘{kd‘wf]fa%ﬁﬁ Ar%%g ne apove

gramaelsern one direction, preventing or trapping

contam nati of 4}, L0fs dy Wi GiSAB PSS! 1Kk LALLM (€ each

grooves in one directi'on;, & backwash system for
préveei et SR IRG gL FPmi Bhe ol PReHVWPERIR AR H iR sHRe outer
diﬁéﬁiﬁﬁg@fp wash and drain off any retained

cont am nant out of %h&ﬁgrooves; A vqﬂi §¥sten)to

remove trap i FeHTeri P KRINAHRP 1% 1THLY wat er

outl et fromameinbstseln Depersbswl ofrt Heigiixk td hdictreated
gr Qov | ch ar I 0 ] of ,V. :
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sy%;imgf tRPoEGN | ¥Ré ePtoSYSE R AET@itéction;
substantially no reject rate to conS|d%£, The ) )

i nventi on proiREAFy fAYsemiSr IRFREding ¢ashing fluid for
r efbswd| £n atife Soppd e t & odi ped tiom hed weslbrame diype off any

equi val ent systens or _traditional | tipedia sand

fi ??%&?%é.c¥%éa?ﬁ%%%¥i%%ta %O€$%d%$?é%3%b scouri ng,

signi ficantly vests et diq tasove teap aionssftenr agkwash
niﬂﬂgtion downstream | ess backwash vol ume required

and i

s reusabl e and recycl abl e as ot herw se
experi enced ajifhlteypd water outlet from the vessel.

Depending on the size of the grooves which are employed,
contaminants of very small sizes can be rejected and
therefore, filtered from the liquid. Compared to
microfiltration membrane type systems of an equivalent
system, there is substantially no reject rate to consider.
The invention provides significantly longer life cycle,
reusable and smaller footprint than membrane-type
equivalent systems or traditional multimedia sand
filtration. The invention also requires no scouring,
gsignificantly less chemical, has no media loss through
migration downstream, less backwash volume required and is
reusable and recyclable as otherwise experienced with sand

or multimedia filters.

Preferably the surface of each disc is defined by a first
surface and an opposite second surface, and a plurality of
grooves are formed in both the first surface and the

opposite second surface.

Preferably the vessel is divided into a first chamber for



or nultinedia filters. Preferably the surface of each
disc is defined by a first surface and an opposite
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in both the first surface and the opposite second
surface. Preferably the vessel ,is divided into a first
chanber forreceiving unf|Iterea I'i quid and a second
chanber for receiving filtered |liquid, the support
nesPcesYibpdr erhyl taeedi Stquid apd 3 c22Fend hehmbes ofor

t hﬁécemin@nhitaﬂed IUGhid) othé hs@Higr £ Nfe 49 O¥E@SPOFting

disc for, filtrat f t i
ChERBATL oo oty S ST RERd RO S Eotfpr T 86 PERIeRE Liquid

hanmmg ﬁl@#uthtomghothdognmmvdéyoéxth@ddngcsﬂ@pofiltratlon

webse écg%géglﬂgc geg fgitﬂgmﬂg £s of the discs so

that T1qurd nust roug grooves and then
into the support mebs and then into the first chanber,

sopidied r Ay CORE agﬁh%?é@t | Sothpt{ £ £ Wa £ Fife HhS¢ng a

durin the S the fluid_fromthe second
c 5 é gg YRVIT OO e 1P 4IRE 1 FYRROEH HpR$ which are

Prﬁé@éﬂbécy iﬂnetlﬁe rlsélshacbrbeth@adsmfw d;? Ottt ?yzltdrﬁd grﬁlist
filiere eferably the .inlet for _unfiltere
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sI|d|ng over the S so that e Ssta

onf ¥ ppRreond Hehambers dtiyer ‘F@hs LR IHRAVES ofP the first
badhdband held to the baffle by a spring assenbly.

Thus, liquid flows through the grooves in the discs

into the spaces defined by the webs and up through

t hxsef spatelys thd Of 1t fehaibeh drdrertlabdvioqiie dafldte. for

filtered liquid.

Preferably the inlet for unfiltered liquid is located for

communication with the second chamber.

Preferably the support webs comprise three webs which
receive the discs by the holes in the disc sliding over
the webs so that the discs can be stacked on the support,
the tripod being suspended from the baffle and held to the
baffle by a spring assembly.

Thus, liquid flows through the grooves in the discs into
the spaces defined by the webs and up through those spaces
into the first chamber above the baffle.

Preferably the backwash system comprises a compressed air
inlet for supplying compressed air to the second chamber
so the compressed air forces the liquid through the first
chamber and the grooves in the opposite direction to

movement of the liquid being filtered to thereby push out

any contaminants which are trapped in the grooves.



Preferably the backwash system conprises a conpressed
air inlet for supplying conpressed air to the second
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t hrough the first chanber and the grooves in the
opposite direction to novenent,of the liquid being
filtered to thereby push out anhy contani nants which
are trapped in the grooves. Preferably the first
chanber has an air vent for venting air fromthe

vessfile @i1§f diackpasdt cHinbeis HRIB By HANRfdIe for venting

plurality of vessels, each including the said discs
arfh % e b e agrt ahteic RpgkNA8hay be provi ded for
controlling valves to, in turn, control the supply of

C ressed air, the air_vent. ..t . I i411er
PR et ey il ad’ Wil G ¥ oddad iitn
camalnidiatg drheogdial digrcaliawhdhye befckwaain Ay,

fromthe system Preferably the systemincludes a
pressure differential measuring neans for neasurin

t e fratans @ay e mityidedhdsteSPntreliing g esheor in
oM, md_ fz]fdlr atcé lbl.’ilﬂﬂl@ Lchss &ar;iwwded di)éﬁtle,mt?/bﬁerbl.iﬂ’lerent,
pressure differentjial reaches, redet ermi ned | evel, .
Pré?ee%]fttt?egpg:’e]stsetﬁeedegilﬁue’r nltoﬁl%ﬂ ﬁ@ae;guﬁ g J‘a‘@aiLntsered
C Aipuisks andlitffeereentt sirprteisgurenti et dadn i ssvhdnge of

| ocat.ed .i \ [ e cting the inlet to the
oucicfnefta.qmﬁlrkergzeéroa%ao;é aér%:&on%yr:sgclr]%g'r isgprovi ded for
controlling the actuators and for controlling the
baskyashy ks e URA dif CRiPAIuds & Pr¥itdludd Qi df¥rential
switch indi'cating that the predeterm ned pressu .
diqAEHNG MR £ 1 i P9 B el 9F R ol
O elthle S2RANNGR 1 thraafe rites] ciflosh nediid dfor heectuating the

! Vaecr]gvxlvaos Vg)}slteqne wq'xeesrgrt{IPeedpressure differential reaches a

predetermined level.

Preferably the pressure differential measuring means
comprises a differential pressure indicating switch
located in a bypass line connecting the inlet to the
outlet.

Preferably a controller is provided for controlling the
actuators and for controlling the backwash system upon
receipt of a signal from the switch indicating that the
predetermined pressure differential level has been

reached.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the invention will be described,
by way of example, with reference to the accompanying
drawings in which:

Figure 1 is a view of the system of the preferred
embodiment;

Figure 2 is a detailed view of part of Figure 1;



by way of exanple, with reference to the acconpanying
drawi ngs in which: Figure 1 is a view of the system of
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of part of Figure 1 ;Figure 3 is a plan view of a disc
used in the enbodi nent of Figure 1 ; Figure 4 is a
detailed view of the circled part of the disc |abelled
Ain Figure 3 ; Figure 5is a viewalong the line B-B

of Fi gure 3Figlinguse i® ias pliamwvilewn@ft lfe diisge uged dm the
Fi Snent SBIE udes 18 detailed view of a disc

asegrg{%ly ea{t:co_rdi ng to the preferred enbodi nent of the

i nvention; dd@uregdr dsg & detajiled griey wdsdde jgirgled part
f}dﬁ L@{é ALY abaIO & NG tFaddie @eferred enbodi ment
of the invent.,on. TAI LED ,DESCRI PTI CE .THE .
PREFERRED EﬁB@ﬂrﬁE%%Sv\ﬁ Y 45 é‘%’ﬁ‘@e% Riigf &P ofyFigure

ves;sel 10 is provided which has an inlet 12 for
unfiltered lJ.qui R Rasthl S : .
enmbodi nment glfl%r% ﬁ&%tvﬁ%rﬁ%?o eetll'ln gthlg2§1$ of Figure 5
control | ed Higunsoft el ayderailed MHew efsa dighasserdly
oud &Irdithf XY rdld kb2 bl inintdicC a6 fention;
contam narnit and an outlet 20 controlled via valve 22

f 3% he di scharge of filtered liquid (such as sea

water) . A GRS Ld fiad vikweiof24 akGs]l din avdilltAation

ar rovi ded, . each caontroll b espectd ve wval 5
SR S b e Hrsraed GREINGRY e $hd
bafdienthizsing a plurality of holes 29, each of which

receive a candle 31. The candle 31 conprises a support

web 32 and a pluralit
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

With reference to Figure 1, a vessel 10 is provided which

has an inlet 12 for unfiltered liquid (such as sea water
in this embodiment of the invention). The inlet 12 is
controlled by a control valve 14. The vessel 10 has an
outlet 16 controlled via valve 18 for discharge of
contaminant and an outlet 20 controlled via valve 22 for
the discharge of filtered liquid (such as sea water). A
compressed air inlet 24 and an air vent 26 are provided,

each controlled by respective valves 25 and 27.

Arranged within the vessel 10 is a wall or baffle having a
plurality of holes 29, each of which receive a candle 31.
The candle 31 comprises a support web 32 and a plurality
of discs 40 (which form a disc assembly 41) stacked on the
web 32. . The baffle 29 divides the vessel 10 into a
first chamber 33 for filtered sea water and a second
chamber 34 for unfiltered sea water. As is best shown in
Figure 7, the plurality of discs 40 are stacked one above
the other on the support web 32 and the support web 32 is
supported in place by a retainer spring assembly 43 which
rests on the baffle 29 (see Figure 7).



of discs 40 (which forma disc assenbly 41) stacked on
the web 32. . The baffle 29 divides the vessel 10 into
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chanmber 34 for unfiltered sea water. As is best shown

in Figure 7 , the plurality of_discs 40 are stacked

one above the other on the support web 32 and the

support web 32 is supported in place by a retainer
sThenglizsseil had® whicsmtmest hadre 45 Wherd &y (sddp over

Fiyquur uﬁ)ﬁ:)ort-r%%iﬁ%n@ N (EGRYE Y DG A e 46,

they s over the support web 32 and are defined by a_ .

f i stecnnd ARPUG;ten sd@ne Apodn S TRY ReF iphery;, 48 which
| i R e me 148 ahiala def icied heedigherdh 4and an

outer periphery 49. As is best shown in Figure 3, a
plurality of grooves extend fromthe inner periphery

43 d neaadstofsidwn sinr fRireral@ arad pllnal itthye cfutggrooves

per.i.phery. 4 | gur [ | A\ r f
theémolnsc{: fo ?%lgg'{lﬁge%r%eéwﬁmexﬁ'ﬁv@ gﬁolvﬂegé%cggoﬁ hSéCD)bEfurfaces
Ad 6 anghfdh avt theomutiqquireriphenie 4ff-ooves are not
perfectly radial, but rather are arranged at an angl e

of say about 30 to the radius of the disc 40. The .
diffsiEeok 6 a Hetfided Mmempheart i IR digif & Figure

diaarmicg\rinj;efﬁmg;@bm FoPedrPBoy. 4%s I tappHirenn -from

[ er di ter defined by inner perJd ry 48:. t

mrH}tgrﬁrﬁ( ne's stqbef FHEVHS c"‘yroeetnv\?e e r‘?p . éfo%mg'% . nfsdlm%ﬁg rbglot\zl grather
S5Grwm\dimprggedratalan argle sizeayf atvot %t ¢o2 timecredius of
- t-ﬁ-leSt Nee tween centres of cavities 50 fromb5

mcron to 25 mcrons. The discs 40 may be formed from
any suitable materi al

The dimensions of the discs 40 may be as follows:

outer diameter defined by outer periphery 49:

35 to 40 mm

- inner diameter defined by inner periphery 48:
24 to 28 mm

- thickness of the disc between 0.5 to 0.75 mm

- groove 50 having a normal rating size of about 5 to 2
micron V

- distance between centres of cavities 50 from 5 micron

to 25 microns.

The discs 40 may be formed from any suitable material
including polypropylene, polyvinylidene fluoride,
polyvinyl chloride or polytetrafluoroethylene.

Again with reference to Figures 1 and 2, when it is
desired to filter sea water, the valve 14 is controlled to
allow the sea water to enter the chamber 34. The sea
water is able to pass up beside the discs 40 and can
travel through the grooves 50 of the discs to the support
web 32, and then from the support web 32 into the chamber



i ncl udi ng pol ypropyl ene, pol yvinylidene fluoride,
pol yvi nyl chloride or polytetraf |uoroethylene. Again
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to filter sea water, the valve 14 is controlled to
all ow the sea water to enter the chanber 34. The sea

water is able to pass up besi d& The discs 40 and can

travel through the grooves 50 of the discs to the

swmaor Theelpa3Eimno ft e fwadran dirsmgiorthengr@veamifglters

gr Oor\c#L r%%ﬁ{ %%-d Eh%aocaeisi g a‘H tc;@le\’i.‘atl%rrgteh:r %Qﬂh.cféw thereby

ers arge co mat eri al” and ot her

| dmpapind ithat mebespk rsapmh?gt tiditaradersed waFqhgan exit

f idHee IR 1288 MPLRerf AheEXd1vd@20Uld @petdvhen the
valve 22 is opened. Each of the discs therefore

provides a predeterm ned flow rate and the effl uent
f IR &ife tHe Qiighzst hfhem:ede Hraovsidiet er mreetk termined flow

th:ﬁr een;ﬁczy Lé’ne armunt?“aq‘q%‘o degl‘?el & o is

bydetresrmiiress Hlastltmlnmnhqof tof alimosd et mhﬁemm ofg stacks
bgﬁgwg_alrxﬁhgﬁlgggpr drfibyda t he conpressed air i nl et

vent 27 is operated. Conpressed air is
supplied to the chanber 33 fromthe inlet 24 and

P3REAS tHe RPN (¢ 1didsL il e xiad uda;e tHeoW L ihas built

perfornms the filtration._so that any.colloids or so

P Rlip et & Prate tIBad devthe i HRCREHD [ gL sea

ttufgﬁhanuumpreshedxaﬂxnﬂnlaﬁ(25iandﬂaﬂmbSﬂuﬂﬂJMhemE
(E@ a (&\gf}t{g& f%e&“%o E%#aﬁﬁﬂ? 33

can e opene to vent any re rming alr In t
s;ﬁmcewntdm igflath@ 4 ek |paBarefisy £hehonrogi i digreqtion to

S M1 oW &R YRS ARG AlHO E 0T A3 e it any
predeterm ned period of tine befqre nornali%#trenléiscs are

0 G L id%s 955 wﬁd%mn%i Hitydhe Bro&s

agsiesal Youkl dfS the grooves or discs back into the chamber 34
where they can be discharged via the outlet 16.

The air vent 26 can be opened to vent any remaining air in
the system out of the vessel 10 before the next use of the

system.

The backwash operation can continue for a predetermined

period of time before normal filtration occurs.

As is best shown in Figure 7, each disc assembly 41 is
supported on one of the support webs 32 which is formed
from a central core 50 from which extends three web arms
51, 52 and 53. The central core 50 and arms 51,52,53 can
be formed from angle iron with the arms 51, 52 and 53
disposed at an angle of 120° with respect to one another.
The periphery of the arms 54 is matched to fit the inner
periphery of the discs 40. Typically, the support web 32
may carry as many as 1000 filter discs 40. The bottom of

the support web 32 isg provided with a block or retainer 55



supported on one of the support webs 32 which is
forned froma central core 50 from whi ch extends three
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51,52,53 can be fornmed fromangle iron with the arns

51, 52 and 53 disposed at an angle of 120 with respect

to one another. The peri phery Hf-the arns 54 is

mat ched to fit the inner periphery of the discs 40.

qum' aald ydistde 4upRemo weling ynel icker of fasheaepdaef the

| wlisses 40. The bottom of the support web 32

Q‘l véltglg{f 3%; a block or retainer 55so the discs 40

cannot sinmply sl | de off the end of the support web 32.
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ncnarprbcaumjmdetm Wdl%@@ﬁeummdeywrsmfpllyples 37

bl ggkat He it D MRAN gy il UL w8 iddiRIDe A B 10! the

the di scs an e vveb arms 51, 52 and 53 form channel s
3dhadasciptg &iguner 13FkRMge- shaped in cross -section
so that liquid can flow up the channels 38 through the
n|n329 and i ntao.the chanber for |t t r ough
B PR GHY GrnRT RERAPRSSY 1B dfpdie ise and

32:hes wed thrimis [HIacSDyand\ss8 sfurmmelitined s d&@iwhiah are
:ﬁ?ﬂﬁ%réiﬁgxﬁ%éhéeg Jmiﬂlégéé%;$éggi ntgéiﬂﬂég“fidﬁid can

oug e Spring
r éileiwhiug thieneismnelsn Y hriaualertiss qpeningse 29 and into

Chan &l samdse oI IVERIY g d ri'ﬁﬁ:rm%q{ ifhelerAB da hifter outlet
discs 40 and the web arns 51, 52 and 53. Figure 8 is a

scfermatic view of the vessel shown in Figure

Each of the support webs 32 is held in place by wave
spring 56, a retaining washer 57 and a retaining ring 59.
Thus, the liquid is able to flow through the spring 56,
washer 57 and retaining ring 59 into the chamber 33 from
the channels 34 between the inner periphery 48 of the
discs 40 and the web arms 51, 52 and 53.

Figure 8 is a schematic view of the vessel shown in Figure
1 in more detail. 1Inlet sea water is provided via line 12
through strainer 81. The valve 14 controls inflow of
liquid into the vessel 10 so that the liquid can flow
through the various disc assemblies 41 previously
described into chamber 33 and out through filter outlet
20. 1Inlet 12 and outlet 20 are connected to a control box
86 which monitors the flow and if a sufficiently large
pressure differential is detected indicative of the fact
that the discs 40 are becoming blocked with contaminants,
the backwash system is operated. The backwash system

includes the air supply line 24 which connects to the



1innnore detail. Inlet sea water is provided via line
12 through strainer 81. The valve 14 controls inflow
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flow through the various disc assenblies 41 previously
descri bed into chanber 33 and out through filter

outlet 20. Inlet 12 and outlet®2D are connected to a
control box 86 which nonitors the flow and if a
sufefgaElentd wilaarvpd yer @Ss anal dielnfte 26n theich sonneaiisedo the

bIo%?%}\T%(ﬁ THE d3Gh Al dha ks e AR is

Wi t’h cont am nants, the backwash systemis

ot edre Bk vestEzals (e i8fcl udihen HdheRT eSS
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veﬁ ves {’Jﬁin i“Nn 4e f%%as?fd 5%9 ine 28 bar e cl g%lcf'.d out
Thigs , thei rreweem Hbd-’qorﬁ@r{ rrélm}aémthfo ditras A \and3-he

' Qizldlrﬂs 1%, ORENS oddialtadh T iy HJ@:&&&U'&&Mm |<ﬂan occur
t he reverse direction through t he discs 40 and i erential,

draRaR B tepmeingfdion i eI Al ta AF <8~ %S
owrdmww NiHRtddt 1 f1 dBi @6 ,f icaaniaypreismie be timed
differenti.al de%etoeted. %the cont,r ol _box

ey s‘?ﬂﬁﬁif:%é"tt IR PR VER | neg'ﬂ'fenr fhe
I MBeatkned sth hﬂﬂi‘mdﬂlﬂ.mm aias ha}rrpﬂ@tved thabugh e discs

(ﬂ{gxkfﬂgéﬂgﬂkﬁgmié{éyasf%xagénéfgg 3%%é“¥£f¥%é”fa in

ves i ne 27 in the vent

| iine6l hrandehdd sde kant ddam P iRerRMBLGP tHhat
|1 i} ohdi i Redtibsh @rfodgmm@ lihd he \&ﬁf@umtaimr@@ped in

e

N M haop essiddpd byt He |\taﬂrvd’lg2'7waitaerc1cm§‘edlgaﬁd1rmghfessel 10

| Icnoent::I'J'.2n1§:Jlensd i Ut lnegrt'rrirarh.g gpheeralct'ln!gnerb%p flﬁteerrflﬂ'f Qa%qper coming
through line 12 and outletting the filtered water through
line 20.

In embodiments where the backwash system is operated
automatically when high pressure differential across the
filter is reached indicating the filter being "clogged".
The inlet 12 connected to valve 92 and the outlet 20
connecting to valve 94 respectively provides the pressure
impulses in line 91 to the differential pressure
indicating switch 96. This switch 96 provides an
indication of the difference in pressure between the inlet
12 and the outlet 20 and when this differential is at a
predetermined high level, indicating that the filter is
clogged, the backwash sequence is triggered by a signal to
the controller 86.

The valves 14, 18, 22, 25 and 27 are operated by actuators
97 under the control of controller 86 to operate the



line 20. In enbodi nents where the backwash systemis
operated automatically when high pressure differentia

w@eoenssishe filter is reached indicating the fPd1/e62005000170
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being "cl ogged". The inlet 12 connected to valve 92
and the outlet 20 connecting t% val ve 94 respectively
provides the pressure inpulses™in line 91 to the
differential pressure indicating switch 96. This

svii it lr 06y Epskeam @and rafismttihe kckwashiisyasemce in
pressure between the inlet 12 and the outlet 20 and
when this differential is at predet erm ned high

| relpreirpnad sRPadigrentte 95 e InventyRfed, @ pigiber of the
bardyasins SRR URRE & d scaﬂﬂeg:geé@otdge@& Rl £d8n tdhefiltration

troll 86.. Th J 14, 5
SRR I he e A ket ins chrey Gydes frains ana

Cdclotdsh fHifstteamoper dtleat efpdtriatuler s§isiverratel of so

th&ﬁfe%v@%éé@t gn%,%&ﬁg&eeciergsedﬁ;mﬂ%@%ae s of the

i nvention nunber e Vessel's connect ed
together to forma filtration plant with the required

' r&rﬁttw%mrhsetwﬂim%oﬁrﬂ Nsnd@Nich btk wasde sysigns so

that a partlcu ar flowrate of filtered water s

prafAiptian jof r"e"tﬁl’r‘é‘ben‘T‘rP’t'hee’Heé?'iré”%ﬁechtlf%I‘FWeXt
arldamﬁéke PEIE0R4H 56 NS D st 5 Ihahﬁ_:;uatg/é?aﬁt Qiecessary
eXCG S cont e w ulres, ot herw se . due
és’svw‘é’h%ag DY es°s°é€R/nsﬁl CAtion, t-hmné (3pch as
" c‘mqmp:s:sses'broma‘rc:cattpmrsg!th i usmshpin sus"inglusive
é Si 'nge is ér‘? #{‘tﬁib & até’ea{é’cf SENHe dcfted Features

speC| ‘he prese features but not to
prieet lRﬂEt the preskite e RKRIL AT fafddHelon f (fusther

| N uE BTBAGH B Serfod fifer ty &Kt itHe Sivértion.
nodi fications within the spirit and scope of the

invention may readily be effected by persons skilled
Since modifications within the spirit and scope of the

invention may readily be effected by persons skilled
within the art, it is to be understood that this invention
is not limited to the particular embodiment described by

way of example hereinabove.



within the art, it is to be understood that this
invention is not limted to the particul ar enbodi nent

walawendshed by way of exanpl e herei nabove. LI QUIEZTREIDEFA00170
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SYSTEM Cains 1 . Aliquid filtration system
conprising: a plurality of d_isl ,_each having a
surface, an inner periphery and an outer periphery, a

hol e in each disc defining the_inner periphery; a
support for supportin&EQHZQdE§E§§En§X§EEH£ anot her; a
plurality of grooves in the surface of each disc

e nding fromthe inner periphery to the outer
p%ﬁﬁy; a vessel for containing the discs; an inlet

in the vessel for liquid to be treated so the liquid

flows through (e @ QMESdd) SN SyflddE Il AAGYENt | N

or trapping contam nation 1n the-l1qui om passi ng

t hrough t he RISl ity erfe dHiscaot isdth haydiavaspurface, an

Sysirede fdr 1510l 430 Vs e of 188 1) WV i d Ny each
op _omt%r,echgg to wash and drain off any retained

c STt i NRE Ute 1SR RRFPPSFYient systemto

remove trap aaisupaidrr feaclemiorarithgn tHd tdrsk Wiieerabove
outl sty fromthe vessel. 2 . The systemof claiml

wherern the surface of each disc is defined by a first
surface and aaplopadsitye ofe gredveas fimcdsheamhrface of each
plased i OMESn fs | 14 figst
su%%ceé’gtn%ﬁc%lﬁ%&oppos?{% slecﬂogr?g ﬂsur’%gg:%ﬁ g}?o %ez cuter
SYRRERRATE] ai m 1 wherein the vessel is divided into a
first chambey viedsdle @irVicaehtaihninentad discs;

an inlet in the vessel for liquid to be treated

so the liquid flows through the grooves in one direction,
preventing or trapping contamination in the liquid from
passing through the grooves in one direction;

a backwash system for providing washing fluid
for flow in the opposite direction to wash and drain off
any retained contaminant out of the grooves;

a vent system to remove trap air after backwash
and

a filtered water outlet from the vessel.

2. The system of claim 1 wherein the surface of each
disc is defined by a first surface and an opposite second
surface, and a plurality of grooves are formed in both the

first surface and the opposite second surface.

3. The system of claim 1 wherein the vessel is
divided into a first chamber for receiving unfiltered
liquid and a second chamber for receiving filtered liquid,
the support means supporting the discs in the second
chamber so that influent liquid must flow through the
grooves of the disc for filtration before entering the
first chamber.



liquid and a second chanber for receiving filtered
liquid, the support neans supporting the discs in the

woeawengsighanber so that influent |iquid nust fPOMSG2005/000170
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t hrough the grooves of the disc for filtration before
entering the first chanber. The systemof claiml
wherei n the support conprlseslg baffl e having a
plurality of downwardly extendi ng support webs which
are received in the holes of the discs so that liquid

myst flow t '&rh%ugﬁ,s{g@n syp%\i%sina&d WHERR il ithd NRipport
S an

support web en into the first chanber, so'that

arsernnikegs rthaftle jhawing ao;p%wréldrfs}esoﬁmqu%ly

Passadfa g thgddre dedsPratiten m%@w&wrlﬁ t'Ii‘lﬁ.'lélgi'bles of
t he grooves to the f#rst hanber

I 84r39 Fitle éﬁéﬁfbefrl%strﬁ%uﬁq‘f}?ed flooves and
outliéﬁ frivo fiHe emsbd»rtqmebs Gand hehegy siretro othe | &irst3

th f
co £et 1Tt eolnq:vw % %%Ué%%%é_‘%r?%é ﬂ“ﬂf‘_ée%& g,luieér)nrdlscs
ofdwt izign thevmassage el sthgpofiuitkbiramhe keqpdchamber
maﬁaﬁmﬂ@ Lysrddedligts Pirdtheghsse i n the disc

ng over the webs so that the discs can be stacked
on the support, the tripod being suspended fromthe
baeffl e and haldl dysddie JmfdlanbB avmeimg tassefidst dhamber

Th t f . cl th h t
7R i el A5 RIS SR g

conpressed alr to the second chanber so the conpressed

alé’ forces tdﬁfﬂ’{:‘o hSa ¢ eg%.ln{ h?e vfﬂé'xglz‘l:hﬁ{@qrnlw for

t he’ grooves 1 n recti-on to novenent

t hnfikparedelignid Iﬂt%r&lca’baci h@%@%ﬂ%ﬁl%wlth the
Cd WA HH Sk ch are trapped in the grooves . 9

The system of claim 3 wherein the first chanber
7. The system of claim 4 wherein the support webs
comprise three webs which receive the discs by the holes
in the disc sliding over the webs so that the discs can be
stacked on the support, the tripod being suspended from
the baffle and held to the baffle by a spring assembly.

8. The system of claim 1 wherein the backwash system
comprises a compressed air inlet for supplying compressed
air to the second chamber so the compressed air forces the
liquid through the first chamber and the grooves in the
opposite direction to movement of the liquid being

filtered to thereby push out any contaminants which are

trapped in the grooves.

9. The system of claim 3 wherein the first chamber
has an air vent for venting air from the vessel after

backwash.

10. The system of claim 1 wherein system may comprise

a plurality of vessels, each including the said discs and



has an air vent for venting air fromthe vessel after
backwash . 10 . The systemof claim 1l wherein system

wormgs/erspri se a plurality of vessels, each inelcagiaags/000170
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the said discs andthe backwash system 11. The system

of claim8 further conprising ggtuators for

controlllng valves to, in turn, control the supply of
the air vent, the outlet of filtered

re se
ed ag 8 | 8¥85f™anfiltered |iquid, and the
contan1nat|on outlet for dlscharge of contam nants

oMM ot ng 8 HPcELRFERIF SIERT] & THERLRF. RGmHEARE Sor

conprising a pressare §MaP ferenFlaI
neastratgrehéopr eontreldihfievabvieal tbet weetutrhe icohérol the

anQubFQyOHE|%BmpﬁagsEafa§§tUehbnglkhgehﬁck%@geo§¥§£€

ressure dif erenfl reaches a pre termne
Ie§éFte£Sd liguidysthm dpletapfh wefjhEeerd Lhguid, and the

prGSﬁU&ﬂlﬁaEﬁeﬁeBﬁtaétnfaﬁuﬂhBShHEQESOQOHBﬁtﬁﬁinants from
%Lerent pressure indicating swtch with inpul ses
Sc?yﬁs Prhe inlet to the outiet. 14 . The syst em of
cIa|n112 wherein a controller is provided for

congrol ling o) c I|n t he
bag&vvash sy s?lggn %%%%&?eéé ggll 0{1 PE{.EH% SRS ing a
smP?EﬁSPﬁaléafﬁﬁgenhaﬁltheapuéu@geMﬁanedfgressaserlng the

di pfessnibali EeYBbnb281 PEELWEERCHRE: inlet and the outlet,

and for actuating the backwash system when the pressure

differential reaches a predetermined level.

13. The system of claim 12 wherein the pressure
differential measuring means comprises a differential
pressure indicating switch with impulses connecting the
inlet to the outlet.

14. The system of claim 12 wherein a controller is
provided for controlling the actuators and for controlling
the backwash system upon receipt of a signal from the
switch indicating that the predetermined pressure

differential level has been reached.



