WO 2012/ 021971PCT/ CA2011/ 000928 FLUI D FI LTER DEVI CE CROSS- REFERENCE TO
RELATED APPLI CATI ON [ 0001] The present application clainms the benefit under
35 U. S. Cwobkf(2p1wfii provi sional patent application S. N PET/CN2b11e&28fi | ed
August 20, 2010, the contents of which are hereby incorporated by

ref erence. BACKGROUND OF THE | NVENTI ON FI ELD OF THE
| NVENTI ON [ 0002] In one of ihﬁgi@iﬁﬁb@ﬁg@%@gﬁéesent invention relates to a
fluid filter device. In anot , the present invention
relates to a fluid isolation device. DESCRI PTION OF THE PRI OR ART [ 0003]

FI ui dCiRipad RERERBXGIETS A PEDSURPILIC ANIOWT i N the art. More particularly,
ultraviofet (UV) radratron ffurd treat nent systens are generally known in

the art. Early treatnent systens conprised a fully enclosed chanber design
cont a{000a} The erasentrapphicatiadiciime the prnefituradst §5 U/.C. éﬂrb%(e) geprowisionpk paiend ms

exi sted mnth t r e n T, o) Iens este

part i PRLEAHON V\#Eﬁl %IE%H %@ 5 g@%“s&pgﬁ ?@1&]\/ Fe%ﬁ i @y?ﬁ&hs %ﬁﬁbﬁr e
typl C%co@iorét@di gﬁgefg&ﬁé@ muni ci pal waste water or potable water treatnent

pl ant s hus ese types of reactors had associated with themthe
fol I owi ng probl ens: relatlvely hlgh capital cost of reactor; difficult
accessibility to subnergBd 3RO BN ) RVERJ 100U prrent (I anps, sleeve
cleaners, etc); difficulties associ at ed with renoval of fouling naterials

from FFIIHIIH (BI;EE%&E%EWTQ”EM relatively low fluid disinfection

ef fl CI CTTo y ATTO7 U1

[0002] In one of its aspects, the present invention relates to a fluid filter device. In another of its

aspects, the present invention relates to a fluid isolation device.

DESCRIPTION OF THE PRIOR ART

[0003] Fluid treatment systems are generally known in the art. More particularly, ultraviolet
(UV) radiation fluid treatment systems are generally known in the art. Early treatment systems
comprised a fully enclosed chamber design containing one or more radiation (preferably UV)
lamps. Certain problems existed with these earlier designs. These problems were manifested
particularly when applied to large open flow treatment systems which are typical of larger scale
municipal waste water or potable water treatment plants. Thus, these types of reactors had

associated with them the following problems:
 relatively high capital cost of reactor;

« difficult accessibility to submerged reactor and/or wetted equipment

(lamps, sleeve cleaners, etc);

» difficulties associated with removal of fouling materials from fluid

treatment equipment;

 relatively low fluid disinfection efficiency, and/or
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SUBSTI TUTE SHEET (RULE 26) WD 2012/021971PCT/ CA2011/000928 full
redundancy of equi pnment was required for maintenance of wetted conponents
(sl eeves,wbanpw2aavd the |ike). [0004] The shortcon ngs PoT@NVANDIVRAI
closed reactors led to the devel opnent of the so-called "open channel”
reactors. [0005] For exanple, United States patents 4,482,809, 4,872,980

and 5,006, 244 (all in the nanme of Muarschal keyweerd and all assigned to the
assi gnee of t'ne%&‘}} E%délﬂéaqcﬁ\?gﬁﬁ'iuﬁwe%tnﬂa%@ﬂ%‘ff?ﬁia &alptenanee Qg“ffﬁedj\s t he

Maar schal ker%n%ngétsgﬁg&@g q%’lrlggt&.‘(d%@gﬁir’(@be gravity fed fluid treatnent

systens which e travi di ati on. [0006] Such systens
i nclude an array of UV lanp nodules (e.g., franes) which include several W
| anps [@@0:k Tk shirtaimiageinnonwrednali déted redcerey ked todthecdevelopmentt dfeheveenalledd ar e
suppor.t ed Z% a pair of legs which are attached to a cross-piece. The
so- suppBt $leBRAE9 S cont ai ning the WV lanps) are immersed into a fluid to
be treated which is then irradiated as required. The anmount of radiation to

whi ch 4661151 fHolleQarhSle SURASL Hrated ﬁgh&rmszﬂ)m,swgsmaﬁa 5ok y4@fall feitel dilft t O
the | anps, the output wattage of the lanps and the flowrate of the fluid
past tofieMaasohalkeiyqerd ahd gl assignedrtorti essigves efi twr reseny iventiorphral beteinefter

nmoni tor .t he UV output of _the | and t fluid | evel 1s.typicall

contr 6?116585 9 U %ﬁ#@%ﬁ%ﬁ?%@%\ %P&Sﬁrébet gia tﬁla%v%[é@esysm of
| evel : - The Maar schal kerweerd #1 Patents teach
fluid V??Iélg?nngﬁytuh;@?{l(ggn@Uwﬁg%Z%%e characterized by inproved ability to

extract the equi pnent froma wetted or subnerged state without the need for
full d6006}fech sysesdrhele. aninayef dESd lams modoles (d. geframks)zeldch reldderspvaalr ay's

intor and/ o ol untms and re_characterized by _ havin he top of..the

¢ eact &?\Vﬁ%ﬂs 26 ;9? GRS OBIE M S ey e Dretand hewye'gn%pé Breosb‘BE“’rt@H%Ynnel .
0008 L t i

bat antsPaicol lekt fnichaet Bhed Yok B BRAD Thod- NbpURA SERRL (EUBRRE ALY |

t he t dpmp)uirel imnkefsad éntoadluidto petrpasd Whichas thenlitrediated as eapired Thdamothus,

the systens would typically follow the behaviqur of open channe| .
hydr auffi rediatiep g évltlﬂﬁﬂ@eﬁwris GrPRsRE 18 gleteamined, %értéﬁtnrwwf? fél@odtad to the
free- ' r i : ' : each
| amp. arinp&ife btk Rhudiciihe R B e nG0 HaE B o 18 B e B o Dr o83
one or more UV sensors may be employed to monitor the UV output of the lamps and the fluid
level is typically controlled, to some extent, downstream of the treatment device by means of

level gates or the like.

[0007] The Maarschalkerweerd #1 Patents teach fluid treatment systems which were
characterized by improved ability to extract the equipment from a wetted or submerged state
without the need for full equipment redundancy. These designs compartmentalized the lamp
arrays into rows and/or columns and were characterized by having the top of the reactor open to

provide free-surface flow of fluid in a “top open” channel.

[0008] The fluid treatment system taught in the Maarschalkerweerd #1 Patents is characterized
by having a free-surface flow of fluid (typically the top fluid surface was not purposely
controlled or constrained). Thus, the systems would typically follow the behaviour of open
channel hydraulics. Since the design of the system inherently comprised a free-surface flow of

fluid, there were constraints on the maximum flow each lamp or lamp array could handle before
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ei ther one or other hydraulically adjoined arrays woul d be adversely

af fected by changes in water elevation. At higher flows or significant
changes iwothe/Riew, the unrestrained or free-surface flPpowab20fiioooadswoul d
be all owed to change the treatnent volune and cross-sectional shape of the
fluid flow, thereby rendering the reactor relatively ineffective. Provided

that t h i,n.t | ati | t he .sub t
o d SRRBRRSEF ot AT atPined BBk §waRR offerdiy Heslod B enshnlls RyRRGIL "
channelevhtion. d Alt HegerETdws SOt S @iT ¥R cRareé in &R flow,! fheMrds@uvBEd bAfReRAMEde and
subsequently | ower hydraulically |oaded treatnent systens. The probl em here

was t Hiw ofpluid waidd bpellewedito ¢hangs thedreatment ivolume dndragessrigetianal ghfapt afthe was
requi red. t.o treat the sane, volu f.fluid.flow JThu he..i nherent cgst of
the oy SRy e of Sl aslirisn G e, EPY R AP i SR T 6 o
f eat ungsp of tHRWrAFRfds¢elafivady ﬁJv@QM@s&'s&ﬁ@htrmli@'ﬂ@}d e Ben WaM beaklfifely 1@t ment
systens. [0009] This led to the so-called "sem -enclosed" fluid treatnent
syst enihe ¢opodm]of unfully dpsn shamep QuishtreatBent 1§ stemowodld 58H1c21i0 thesd 1Re861a896

Il in th f hal | | [ d th i f
{he. priBaiEhand SOSRArIN RS o BERHERT L e aipinstl & niBs REPLER B ¥oFier o
#2 PattRitl fithadéds pd@eehl Rpa h felaiivel kgt adindl SMamPy Was rélREHl €o fredt thS Gme
gravity fed fluid treatnent systens which enploy UV radi ation. Cenerally,

t he i nplwanedf fladl Bewonhsisuihe dnlasenticestodfipe isystem avauddibeunduly Jarge @aad/as setrbl y

(typically.comr.j,si,ng a.radiation squrce and,a prptectjve. (e.q. uartz)
S1 Sy Pkt Bl Wi adififia dii s H A aemRET 1EBEFE atBink it ke D)
may f urdliteé refmRhi $BtedRPr Opri ate nmeans to secure the radiation source
nmodule in the gravity fed fluid treatnment system [0011] The

Maar schal kerweerd #2 Patents are characterized by having a closed surface
conf i ORGPl Has tedup thesorqalfed isemieaclopedt’ Hmid resimentrfystaméa of the reactor.
This cl osed treatnent system had open ends which, in effect, were disposed

in an n T ‘g;?i]or ui ( l. , .Cleangrs
and th@aﬁﬂkﬁe @oﬁtﬁe%}%é%&lérogé{e t?éisrfég‘%lé@gtaeg lrlﬁ%%’ggé g’?{i é@?@l%arr% ga?fous
ot her Mearscietkewbawiang d1EaRYRedab thelubsigmetoff thorprédest sRBhtiGNehd HeRkidafREL Or
to the free surfaces. [0012] The fluid treatnment system described in the

Maar sciefriedr tnets: thepMamrsehalkesworrd 42 Batents) pll cdeserihet & improvpd radintion serge

short I: i lev . ubst iatly vertical 3
w0 2013585 S0 SRR 6 B hE0 RLsnb IR, MR P B Lletnerides ot e
at onetheninfoled radiftich ablrovedod e UnyHseh Qudigidiesofst r acéholy Qipichigy | amp
fromthe sem -enc| osed reactor. These significantl % shorter and nore

power fYMArisHAes? fadiglipe seurge andea plotachve (8. z@uprtsy slprvieh sealingly cantilevsredhfromm
converg i cal . GO SOCH ] e
caui priowpoh B e SR R eI iR g el the

si gni fiadatibn s@Cldddide s tieigedlity\fed fibi tfdathéht sygahent nodul es and systens
described in the Marschal kerweerd #1 and #2 Patents have found w despread
applicati inthe field of nici pal waste water treatnent (i.e,,

treat n@hlflg? h%vel‘é%qrsqhﬁ@@we&rdji Falegisd atco CQarﬁ?%%e,d BB nbRvVINg; |3 CB}se%t%véﬂaC%uch
recei vyi r ; 4 fj f Ir Gy i gl LS
known ‘%dg‘gﬁf’%% ﬁggﬁ usl%jo%gf% e%dtéhcfrgglgdﬁgjftﬁﬁﬁdart% ggt% rféé?\étacggfs?@rlrg glc?\ré@d Beammicht

" pr esssysiepehdd dpen ehdsvdathyanteffeyts wens disposed in an open channel. The submerged or

wetted equipment (UV lamps, cleaners and the like) could be extracted using pivoted hinges,
sliders and various other devices allowing removal of equipment from the semi-enclosed reactor

to the free surfaces.

[0012] The fluid treatment system described in the Maarschalkerweerd #2 Patents was typically

characterized by relatively short length lamps which were cantilevered to a substantially vertical
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100151 Cd osed fluid treatnent devices are known - see, for exanple, United
States patent 5,504,335 (Maarschal kerweerd #3). Maarschal kerweerd #3

t eaches awolwomedi197hiui d treat nent device conprising a hoesirr2areooesei vi ng
a flow of fluid. The housing conprises a fluid inlet, a fluid outlet, a
fluid treatnment zone di sposed between the fluid inlet and the fluid outlet,

and at |east one radi ation source nodul e di sposed. in the fluid.treatnent
Zone. SHIRGTL AT e HiveipE HErS SApPAF s 1B B BB e TPISHAWES SR AHOE RIS |
a col kkmfaon ¢t BE 1808 o e RerfieSRREEd FacRPe AR Bighificdty SlortcBanl RO

radi ati on source nodul e conprises a radiation source sealably connected to
a | egpawedhl lampsemhetsntly raveichardctenzadnby Hesingi legs effiaient aidi eanvertingoeleetgcals

di sposed sub ntially parallel to t flowof fluid. [0016] .United States
pat on Erges oY aBer ), BB istiastwieh o doinfopt ety b abaly SeeBSaRar | b o
t r eat g@pHortB¥dedBmpPRbS sigMligadty useful for ultraviolet radiation treatnent

of fluids such as water. The device conprises a housing for receiving a

flow of fluid. The housiggldhas a fluidinlet, a fluid outlet, a fluid
t r eat H4H3] Zhsterienllypodhel de dreatment f |apdhl¢sn| end ampstehe fdesdrtbedut inet thend at

| east i at havi | ongi t udi.nal _axi s di in.the fluid
tr ot ARTeehBRkARE A i o) PYER e b Elofireal hERUIBRST R th Q800 | ui
t hr ougkurlidipal RRise Water tHOBmMEALUH.E., trBAtBlent 5f|heatéﬂ %ﬁs @@&Pﬁge@ﬂﬁa tib&, pbad, Gake

treatment zone are arranged subst anti al y collinearly with respect to one
anot heF ottihguchregeivipg bteganias a first opening having: (i) a cross-sectional
area less than a cross- 4 WD 2012/ 021971PCT/ CA2011/ 000928 secti onal area

par ol N 4107 A BPE hufiRg of¥lnd spelornis IERAREL A W Sl SRRe Tt
as s eMpteytmdn® SystdmsTdre pyarkiuriied” AR FHaIRSH: Sy@@ssri bed in the the

Maar shal kerweerd #1 Patents, the Maarschal kerweerd #2 Patents, the
Maar schal kerweerd #3 Patents and Taghi pour relate to | and-based fluid

r adi atiPOP] lasedrinid Soaiments devivasi aral knpwnt hesepy fordexampilat Usited Stasesrpatent

i o bl et BB RRLURE P Ml ket £ R TOORT My e

t r eat rievice pbMptisinga Hobising &seeteing @ flomNoSiEh. TiSkdUsingtdofipsisesvaflhidUsileg@ndui t
systens.and the |1 ke are used to Interconnect the fluid radiation treatnent

syst efiuid optet, oilyid tregtmient zanslisponed bsrweemthe; fluid frlet ansk the fhud ontlet] aph e |t

. . ) . e i h
oyt ensieh ool SSHEP mddSe TR ok I PRAATE, LRl T BifRey <0
cr eat eutlttsandwhe fipidi troagtReht Zbayark linih dollifiblr eladisRipoRit ASpde @NorfePdrioffed CLHRY Y

for land-based fluid treatnment systens. [0019] probl em arises in
app! i @higashansfadiation opsce Jnoe cemprters Sapiatien sovise yealally (conrgstadr o ldgs

oy e R Ablndd e BAST odlh, BURIEMA AP SR,

cont i noeiesflawvf figidct i on and spread of aquatic non-indi genous species is a
serious threat to the marine environnent. Unlike other forms of pollution,

once on- i ndi.genous specjes establishes jtself', it will remaininits
new | J00N6 dintiegiiitetes Barttf 300,46 I aehipoareet el A7 aghvieiur Bralsecteachena klovseh fledod
suppl _ : L odi ) ) i Lo

Wi des%?eggg&gggglg% ncéé??{g{]gsteﬁ%lq@glg %tra(?gﬂﬁdrﬁﬁéﬁg% ga%@reg{néf thgB%ﬁﬁ ?jﬁg’aﬁ)‘;ﬂ mary
cul pr iThefdevidetonguiiset & dousang fepeeddngfa Ao af ifmid drhei ndsipgrioss Syddhles a s
due tq, unabated jransferance of. ballast water _fram shippi ng vessels.

o | adliGRREeC S Lhidh DRHEIA S Semied Pousbor o Mg Blebgne e B RHaib eas e
into f ical : i at radyc: -

nquat {28} BBE saBKaR solfSt Aayfly SHBLARIER £ANGiGALa) B RCHGR RONGR She

i mpactsubstamsially eranswerse toh direetidn afdhes fowiof Yinidethaoughyhectotising Bine Hwidlitlet, die t he
recel \ﬂuch ogt?emg It}}eyﬂuig treatment zone are arranged substantially collinearly with respect to one

another. The fluid inlet has a first opening having: (i) a cross-sectional area less than a cross-

SUBSTITUTE SHEET (RULE 26)



WO 2012/ 021971PCT/ CA2011/ 000928 [ 0022] Typically, a shipping vessel wll
take on ballast water (fresh water and/or salt water) and at a source point
and hol d wbi2s1vmniomboard bal | ast tanks and/ or cargo hol #sTiaa20no0ease
stability and maneuverability during transit. Once the shipping vessel
arrives at its destination point, the ballast water is typically discharged

fromthe o board al t tanks and/ or .cargo hal ds n for
b | nSETRRRIGR of e ftuaciEﬁatBﬁmarpalﬁorndoﬁuieﬂgseeélmﬁtrrrrglﬁttaerémp@kﬂgrhet he
SOUr C gorfythlinaPhgs (Sﬂﬁe dEig4sk BAL tAMtBA sMrce Adsellfis, Deen estimated that 3-5

billon tonnes of ballast water iIs trans? erred’in this manner on an annual

basi s. ({0023] Co-pending United States patent application S.N 12/777,691
[ Fr as¢8017] dhe hewiaasf ¢mballimentat deseribesly it she phe tMaaxlslmllte]wwﬂl #lsd?axeds f the

1 ot o e A2 RleGh, edBadorhike et 7 Brianeand taghibasirefie dgad o
and ( 'bhéeH fBaid td&léilohrtf%@ﬁﬁ@ﬁgys%&ﬁ‘se T){}lll(gllll?l fhe PRMARIa68H trRfmhi %sfeﬁﬁ a&é Hed

inlet and the fluid outlet.” The fl reat ment zone conprises a housing
Wi t hi i epnjohction witls pthee treatmichusydtessparthe rrmmmmhtwaetew@teherestnmt atanbor thect i on

may include a. si e separation device or a conbinatio W0 or npre

si i | SPUmigpal; %rqu[?%wa?éﬁ%?ﬁg‘?q“gr?l%vts E}g)caaq]gtaanl})q Ty sy }né 1gonse YRRIQHS i n
fluid i ves
ol SO et 20 b ke BRASPIRS MRooroR (b Sl AERRD R el P o

deact iother flut wetmentisgstems in thaénstdllation. The fl ui d separation section and the
fluid radiation section are configured to have a substantially comon fluid
fl ow ich SI ni fi.cant.l duces the space or foptprint i nt of
ana ooy i a el AR IRt e R mBrt R a e 1a88 uBercit S i

over aligst{llatibd sﬁdtﬁ@htn&eh uext%te%m- & @Ankiged % blagtciNQwWPEHMIE hOWRRGA. Or m
their respective functions. [0024] Wiile the fluid treatment system taught
by Fr ddes appsoagh hagsibeensatisfactotydonland-based fliid teatment systemisnpr ovenent . [ 0025]
Specifically, while the flui d treat ment system taught by Fraser describes a
so- cal fluld,separat.ion ar, .renpv f ids in the fluid,

*her o G914 Bl BAEES ih BPbiRS ity o A RSP susfim Phere o v SRALPOIBERY s
vat er i¢anilaBletfel G\ char §lindatniae ptrﬁ@ deB'Ibm BIRES QRAROISHO WA i 'aeilte'd‘%@ tref}S 1S
known, ultraviolet radiation can be used to treat baCteria, filtration can

be uséellash watesan shipeingvesselzoopl ankt on and either ultraviol et radiation or
filtration can be used to treat phytoplankton. 6 WO

2012/ 6 fluid. treatment. system.t aught
by r 00200 g ARG oD 28 Sheck 58 abfific ot Bk Titbiet ¥ b SR o
ship neeauicar mdfihe @ﬁw@&ﬁ%rﬁ‘eaUnhléVaihEﬁ%lﬁass@la?@ihﬁﬂﬂ Bh&L bl AdiBindPRUGEs N
the one hand, if the fluid separation section u ilizes a filter that is too

coar sépecieseesiabbiphas dtselifcit WAl reraaierin it new|lpcation p A¥kibsdical ¢wlasingtthe petefltlaltsa.‘re

there ces ticng, t he,use ts of ItraVLoIet aLion. -
%¥fﬁn§ aﬁ%‘égn gn‘%l ﬁltprp&'asego?(?{g¥ ﬁleeaﬁﬁ%ﬂ'ﬁtovgfall Qgtvrﬁtsbt&llsrflﬂl{f\ﬁ h Bs¥ary
to tr&ﬁﬂestpi’@dkaa&dp@eﬁlke%tﬂfe co§dtolitiiebetitdp@rifand i f the fluid separ atr on
section utilizes a filter that is too fine, vaI uabl e punp head is |ost
during _ball ast water freatnment and/or_ exchan f9{%@(:027] Accordingly, there
s a ARG G pmary culpris dar IBEOdySHEn Bk SHEA HlpAdARH RERIdZenAES SHepid s due

{1 eat it EMSAHA o UL S8R0 MIRCHAE LSS, NaREe SALMER! ATGE

bet ween treat nment Croorgani sns I on secC I on an

r educibedy bfigvatemon atolodicgl @one ambresaasglt mwwarrodq:u iboéyof waper edobodidut zbheltah
radi at.i on, secti oln. EUMVA Y OF THE | NVENTI ON
introduce so-called Aquatic Invasive Species (AIS) that has the potential to cause detrimental

impact on one or more of the biodiversity, economy and human health of the receiving

community.
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[0028] It is an object of the present invention to obviate or mtigate at
| east one of the above-nentioned di sadvantages of the prior art. [0029] It
i s anot hewoabj2ri97of the present invention to provide aPpCirdagofivdooes
device. [0030] It is another object of the present invention to provide a
fluid isolation device. [0031] Accordingly, in one of its aspects, the

' [ d f filt d
P Pt olbugel {yok Raarhippinervessl wilbibsondio g dasombtet svilch i P and
sectign, E@lg&@ﬁmﬁ?&ﬁqﬂ(gﬁ%ﬁgﬁ onb&drdl ®hlast tanks a¥VSF BdrBo h()ld)s tb Meer®fsk WM 1 | ter

section an e secondary filter section are in fltGid communication with
one aamt mancuvarability idjrihg eradsite s@nqaahmslsppmgmssal draisesatgrselrstimatipn pogits tgnet han

the s nd por ous se ti o 00 no its ects

i nven ’iﬁgﬁ%t WE Wso‘éfglcél ligeh éeéiof%i]l‘ t%"n &&’?‘f‘ggal a*’]?o"?@f‘f nhoi%e‘g SBr f I ui d
from g SMh&e ?(irodcalléﬁ G te%értﬁte?lctfht AdNrschRHoBd 'dﬁflné tbthh bdeRBer@¥is6rce
conprising a sleeve e enent novab bet ween: (1) etracted portion in

whi chpeixt end tire delstimationi po® 20hay beeh FEdiRatd @ 313 b0aABBnes of ballast water is

transferred in this manner on an annual basis.

[0023] Co-pending United States patent application S.N. 12/777,691 [Fraser] teaches a fluid
treatment system particularly well suited for treatment of ballest water on a shipping vessel.
More particularly, the fluid treatment system comprises: (i) a fluid inlet; (ii) a fluid outlet; and
(iii) a fluid treatment zone in fluid communication with the fluid inlet and the fluid outlet. The
fluid treatment zone comprises a housing within which is disposed a fluid separation section (the
separation section may include a single separation device or a combination of two or more
similar or disimilar separation devices) and a fluid radiation section in fluid communication with
one another. The fluid separation section removes solids in the fluid and the fluid radiation
section irradiates the fluid to deactive microorganisms in the fluid. The fluid separation section
and the fluid radiation section are configured to have a substantially common fluid flow path
which significantly reduces the space or footprint requirement of and/or significantly reduces
hydraulic head loss (pressure drops) in the overall fluid treatment system while allowing the two

sections to perform their respective functions.

[0024] While the fluid treatment system taught by Fraser is an advance in the art, there is room

for improvement.

[0025] Specifically, while the fluid treatment system taught by Fraser describes a so-called fluid
separation section for removal of solids in the fluid, there are areas of potential improvement.
For example, it is known ballast water can contain bacteria, zooplankton, phytoplankton and the
like. As is known, ultraviolet radiation can be used to treat bacteria, filtration can be used to
treat (remove) zooplankton and either ultraviolet radiation or filtration can be used to treat
phytoplankton.
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contacts the surface of the enclosure, and (ii) an extended position in
which exterior fluid is isolated fromcontacting the surface of the

encl osur eyoaotveieh portion of the sleeve el enment confi gorah2on/meksat e a
backwash el ement configured to backwash interior fluid fromthe encl osure
when the sleeve elenent is in the extended position. [0033] Thus, the

present i ny nto s have di scovered a nqvel fluid filter device whi h.i.s
par t i E9Rak ‘F flyg reaimenf; sygem Wsmeqhtfa?qrd? H‘Sﬁl]@gtlﬁé‘ IR ‘é‘?‘?ﬁ%egdfl bed

n CO- t )
:JIescr In%gggh gﬂir%?gcggr se, eSﬁﬁ gil ?@?l%\ t erﬂaﬁééﬁ%g@%&rh&ggéﬁig in
ahnunﬁﬁrthefonfeltmg ffp;hb |ﬂm<:j |sqmatloﬁ10@ﬁﬂ<}n ilihhzdscﬂ fittev ?@t aasdmnd:cfarﬁz tc;mmuu?e }‘ rom
t he resent ul I.Jter eyv an es Q 0O-Ca I ne I1ter
whi | GPHAER @ram?Waalow me%?éfmél gl tﬁfr ﬁg é)gg%cea%lta%% ciseihigher agqunts
AUt CX oL@ rdion O EPAHY 6 cgs%smcreaéauﬁ theSariilt BY EcPXaINERR Bbleler

significant portion of coarser fouling materials fromthe flow streanivia
an upst trexnhe edliast watky Ondhiesathén Handnif the dhiidseparatibe sedviohiutijiz¢soa fijsen thitzie

filter size; . the ability to couple cl eani ng devi onal) to the
1 ui di99 e valyahle pamp be ss.l?ﬁtﬁleﬂ%gjéa@ﬁﬁ %at%?tﬁé’g‘f‘?‘%}é‘ﬁé/%g’l“g‘?“%t h stages of
filtration; the present fluid filter device is relatively conpact and I n

a pr elﬁfzﬁf%g@g%ﬁﬁ?ﬁém i glenéédr fok pﬁrtauaev%&%ap Ba?BE lﬁlp&n%e?lﬁéanﬁl fRr o

secti I nsi a S|ng e pressurized vesse and the ablllty
t 0 i mMucatment sydtem paugheby Fraser evhidhl dohievdewn aecepmblegbaarre-betwdeadrantrdentanf

c s camipoptEsnITds B dha e scesion. g U s 2o Al AT GpruRion
appar t having in hand the present
speci ?&f,héxg{e?é%@ﬁ%ﬁe% %H%d“l’zt{bé’ S?%‘é'% CA2011/ 000928

SUMMARY OF THE INVENTION

[0028] It is an object of the present invention to obviate or mitigate at least one of the above-

mentioned disadvantages of the prior art.
[0029] It is another object of the present invention to provide a fluid filter device.
[0030] It is another object of the present invention to provide a fluid isolation device.

[0031] Accordingly, in one of its aspects, the present invention provides a fluid filter device
comprising:

a primary filter section having a first porous section; and

a secondary filter section having second porous section;

wherein: (i) the primary filter section and the secondary filter section are in fluid
communication with one another, and (ii) the first porous section has a greater porosity than the

second porous section.

[0032] In another of its aspects, the present invention provides a fluid isolation device for
isolation an exterior fluid from a surface of an enclosure containing interior fluid, the device

comprising a sleeve element movable between: (i) a retracted portion in which exterior fluid
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100361 Optionally, the present fluid filter device further conprises a

cl eaning device (a preferred enbodi nent of the fluid isolation device

ref erred wo 2ateoeed7iconfi gured to renove fouling materialPsTicaamimoe2er bot h
of the first porous section and the second porous section. Preferred

enbodi nent s of the cl eaning device referred to hereinbelom1forn1a separate,
i ndependent as t of,

resent .invention rate fromthe fluid
11t PO 5 Sitrce 16 the EnoBRCIASH &) rbied goiipn Tb S Exgher idrisr r e
f eat ufsgpif frb&ec&lt&%ﬂg NHe AGMAGLORTHR éd%fd%ﬁféoraa@h@t‘il 98rtf‘oﬁ' of the eIt @lement
i ndependent aspect of "t he present i nvent i on. Optional ly, the present

f | ui dednfiguesd theacmetef mrbahlewashoaipmeatasomgulmd ¢b ﬂnad@mhhmmymr dinidHrah thel ows

for backwashi f the fluid.filter de ce on a peri odic basis. The fluid
backuBSHOLge B Perlser e emstiis bR GXFBIBIREa Soparate, | ndependent

aspect of the present invention - i.e., separate fromthe fluid filter

devi ce33f ThiE fh'eeﬁi'ébé}ﬂ RAOMIER- hdve Hﬁb&&éﬁltaeﬁéve@ fluiB" A& dedcé aphivh &g of
the flui d backwash valve el ement are incorporated in this separate,

in d e pemmlenltarlms’pﬂélciulmd fomesepwels &t fluid tesatricat syBrh Mesibgdri erpendiar Urtied

81 E ent. ent| will be descr d
ot ST L PRt SO oA FeReT ARGt HERE Ut ddutse, BEarERELIGS
numer gy d‘ﬁ/‘i&t(ﬁnlbblﬁﬁ’ed)ﬁratrﬁnn&PGf btﬂer‘"ﬁﬂpﬁ@aﬂons Figure 1 illustrates a
sectional schematic view of inplenmentation of a preferred enbodi ment of the

present fluid filter device; Figure 2 illustrates a perspective VI ew
of a B34 dive dollaviing advainthges accere foww theepredentfuid dileddévices| gure 1 in an "in
use" position; Figure 3 illustrates a sectional view of the fluid filter

devi ce shown jn FEi 4 ill.ustra s ect ve view of
a portion of ﬁead?’%ﬂ?%f’sf? gep- cég?fi% lﬁﬁs‘?’b‘& t‘%ﬁ‘%ﬁaﬁé e the

cl eani ng devi gigadvantagdsnéf fRrch YetiRg; ddé'ﬁ%ﬁck%lbé%%é&lﬁaﬁh%?mﬁll)s8@6er03| vi ew of
the fluid filter device shown in Figure 4,

2012/ 021971 PChisdaachiayeddygeparating a significant portion of coarser fouling materials

from the flow stream via an upstream relatively coarse filter section;
* the ability to optimize filter size;

* the ability to couple a cleaning device (optional) to the fluid filter device to

maximize system’s effectiveness for both stages of filtration;

* the present fluid filter device is relatively compact and, in a preferred
embodiment, the first porous section and the second porous section are

disposed inside a single pressurized vessel; and

* the ability to implement the present fluid filter device using a so-called
modular approach wherein a number of fluid filter devices may be disposed in

a closed pressurized system

[0035] Of course, other advantages will be apparent to those of skill in the art having in hand the

present specification.
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Figure 6 illustrates a perspective view of a portion of the fluid filter
device illustrated in Figure 1 wherein the cleaning systemfully covers the
first porwooesri$7en of the fluid filter device and thepPbhbacaresinosist em has
been actuated; Figure 7 illustrates a sectional view of the fluid filter
devi ce shown in Figure 6; Fi gure 8 illustrates an enl arged perspective

ti | i f the fl ui t h Fi 7. i 9
T Lo 3L Opiohall e the oot Brig s deoiie Tubfer TomiTists Beieqes deisedamreteipl " ©
devi CgnBhaMRnt Bf '%heg Yhud %so\mtfo% BeVideL TR BY 2b6VB) | ddn@i F{i@dc@ fegshvePligg"

position; Figure 10 illustrates an enl arged sectional view of the
porti mateuhlstﬂmnfolna iod bbihl afethe diest ipous sestioni andhg secend porous sedtiogugefetred

iIIustr rs ctive,view he.to ort on of theflwdfllter

devi cEM BRI BRIPRIEE ST Tefrered RO RGE S ShoB P cai B OERt PG e 12
i |1 uspf ﬁ{ee§re§ex& qaeerﬁeﬁt iop qf affﬁt@ fdiitHe fivid EliedQUIIES abll l1HS TRt BSckwhsh

Fi gures gure 13? lustrates a cross-sectional view of the

cl ean sysgenu i rig thserd)ntﬂxt tatiepreferried fedtitee of diee cleening | desice are dhdorpdFitgdiieshis- 12;

and g e 14 |IIustraH?es a schematic view of operation of the
cl ean?‘?P&“}t‘? E:Jeﬁg'é‘tfnf Aepertt e prasenf IVERUYevi ce il lustrated in Figures 9-13.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [00391 In one of its

aspeci{g37j t‘fr‘atlgﬁeﬁ@e The 'pFBé@IRt 1908 filklradeSfeet RrtBerl bothprides & BLidIBAKGASIE QPR ST NQ:
a primary filter Section having a first porous section; a secondary filter

sect i whldhaallmg feebankevaping of thedbitid Giter ddvareaimma pe{rnqdut baslsp rThmﬁtydfbatk\msh
section and he,second | ter t t

one. anbYeerid T RrppHw foras asErgte. BuBbdrasmets Of FRERERERs Biistfiod t han
the S?Eoﬁ%a?eﬁé FHen SRCALIAITTR{RE aRd tRTDesiRERbvcOf I HHiS cotbadiinprRierRl t he

pr esent ention may Include any one or a conbination of any two or nore
any ofeatires fof Ithowiund bﬁ@iazvash ealvel@lement are incorporated in this separate, independent
aspect of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] Embodiments of the present invention will be described with reference to the

accompanying drawings, wherein like reference numerals denote like parts, and in which:

Figure 1 illustrates a sectional schematic view of implementation of a preferred

embodiment of the present fluid filter device;

Figure 2 illustrates a perspective view of a portion of the fluid filter device illustrated in

Figure 1 in an “in use” position;
Figure 3 illustrates a sectional view of the fluid filter device shown in Figure 2;

Figure 4 illustrates a perspective view of a portion of the fluid filter device illustrated in

Figure 1 where the cleaning device is being actuated;

Figure 5 illustrates a sectional view of the fluid filter device shown in Figure 4;
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the primary filter section is conprised in a first el ongate housing; the
secondary filter section is conprised in a second el ongate housing; the
primary fwbter2/eextii on is conprised in a first el ongatePowowsN2og/@omdst he

secondary filter section is conprised in a second el ongate housing; the
first housing and the second housing are in fluid conmunication with one

anot her; he first housing and the second. hous r tary. ]
primry fi ¥ éé‘i‘{SF%‘i‘?S ?é’e@Bﬁ‘quﬁlYﬁ%O 8 Partiogp fd“bﬁal% fg‘t@cr %ﬁv’é? llhsgﬁ’iegdn

ext eri e | t IS
conf ig reeéllﬂf‘gﬁéé?t{i otg‘lve f% Fbu ﬁltgt %Jsﬁnavmeﬁrf&f m gltﬁhll?rrsl? g@g%i%%%gfrne%ftﬁ% oﬁgéril ﬂé%? erior

theredév,lce arldehpbacksvayh Bystene hassheeh iacmated; configured to allow fluid to travel
froman exterior thereof to an interior thereof, and the secondary filter

section is_conf red to al.low fl ui travel fro anJ .erigr thereof to
an exteriof! gPFFeJ( gg‘ﬁtrateﬁ ﬁéecb‘PP#é??” f’g'ihf’g?] ecrldﬁﬁlc?g]h d%‘t‘ré 'to all ow
fluid to travel froman exterior of the first elongate housing to an

interior ofjdhes iuds&ate%&&%tgedg c'ﬁge secftlhﬁalsf?&:@@?'ﬁiémufnd hrt&rde%%tshewnl S
configured to allow fluid t froman interior of the second el ongate

housi ngFigoreahh exterior of the second el ongate housing; the primary filter
section is configured to allow fluid to travel froman exterior of the

first eIon at e S|n to an interior the first husin, and
{he: seconotii DRt iats aheiiper&eingios Selabmoridn o e PR e s owRom an
;P;ﬁégﬁlg gf)euzs ?/ﬁh%%%ﬂﬂ)g%&ﬁ@ﬁ%% sBQHﬁéd*Q)aH&daBoﬁﬁférﬁ“ or of the second

Figure 10 illustrates an enlarged sectional view of the portion of the fluid filter device

shown in Figure 9;

Figure 11 illustrates a perspective view of the top portion of the fluid filter device shown

in Figure 9 with the cleaning system being actuated;
Figure 12 illustrates a rear portion of the fluid filter device illustrated in Figures 9-11;

Figure 13 illustrates a cross-sectional view of the cleaning ring used in the fluid filter

device illustrated in Figures 9-12; and

Figure 14 illustrates a schematic view of operation of the cleaning ring used in the fluid

filter device illustrated in Figures 9-13.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0039] In one of its aspects, the present invention relates to a fluid filter device comprising: a
primary filter section having a first porous section; a secondary filter section having second
porous section; wherein: (i) the primary filter section and the secondary filter section are in fluid
communication with one another, and (ii) the first porous section has a greater porosity than the
second porous section. Preferred embodiments of this embodiment of the present invention may

include any one or a combination of any two or more any of the following features:

10
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11 the first porous section conprises a plurality of first openings;

each of the first openings conprises a dinension in the range of from about
30 um t o wbaot2/@Bd1um each of the first openings conprPCIaExa2alicdiom2Bsi on in
the range of from about 30 umto about 200 um each of the first openings
conprises a dinension in the range of fromabout 30 umto about 100 um
each of the fjrst openings conprises a._dinension in the range of from about
40 um to aPodhe Bomary filter gectionaseompprisstén & HE PlORSHBRPNSIR®s a plurality of

el ongate first openings, each elongate first opening conprising a first

maj or di mepgsi [ 1LnQr. di | t 1l than the first
maj or di rregsitgﬁ;se%ﬁ%agy h?trélz%ecﬁ%r?%rw%rp ﬁé@lﬁ%ﬁ#@iﬁ%@@%ﬁ@gﬁ% parallel wth
respect to a longitudinal axis of the primary filter section; the first

m nor di neasit@e prisnasy FHteaREdtRN ¥ @higiRePMRla Mst Blongseafusing #ad! @8gi t udi nal
axis of the primary filter section; the first major dinension is

subst ant i ab¢opngary dilteesectipn is qomppiged intagsegonidonigpigatedionaingaxi s of the prinmary
filter section and the first mnor dinension is substantially orthogonal

i th t Longi t udi pal__axi.s of. the pri filter. ion; th
firet may of drndnsmgiing 8 Besdiehobying Al BUbiGSmmupcrloR Sth g o

| ongi t udi nghotht s of the primary filter section;

o the first housing and the second housing are unitary;

o the primary filter section is configured to allow fluid to travel from an exterior

thereof to an interior thereof;

o the secondary filter section is configured to allow fluid to travel from an

interior thereof to an exterior thereof;

e the primary filter section is configured to allow fluid to travel from an exterior
thereof to an interior thereof, and the secondary filter section is configured to

allow fluid to travel from an interior thereof to an exterior thereof;

o the primary filter section is configured to allow fluid to travel from an exterior

of the first elongate housing to an interior of the first elongate housing;

o the secondary filter section is configured to allow fluid to travel from an
interior of the second elongate housing to an exterior of the second elongate

housing;

o the primary filter section is configured to allow fluid to travel from an exterior
of the first elongate housing to an interior of the first elongate housing, and the
secondary filter section is configured to allow fluid to travel from an interior of

the second elongate housing to an exterior of the second elongate housing

11
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the first mnor dinmension is substantially parallel with respect to a

| ongitudinal axis of the primary filter section; 12 the first major

di mensi oowo0suhsi7anti al |y orthogonal with respect to apcomgizbudionaeB axi s
of the primary filter section and the first mnor dinension is
substantially parallel with respect to a |longitudinal axis of the primry

filter section; . the first. mnor dinensigon is in the range of from about 30
iimto abodt tg@é“rsltHﬂr,ousF‘H’é‘OFiCP%‘P“i‘ﬁSﬁd’rlurahﬁafé)r%‘irﬂﬁp%mg% the range of from
about 30 11111 to about 200 gm the first mnor dinension is in the range

of from abgut t ' g sfoh Ty ' ' s in the
range of fron%aggggftﬂeé{gﬁgy%\gig%g%%gnﬁ isg%)aSm S{o éﬁp}erst poo%dlﬁggdeug? |Oon S
conpri sed ium @ donsiOOwedge wire filter element; the first wedge wire
filter elenment conprises a plurality of first wire elenents arranged to
define an el ongat e openi ng between_each adjacent pair of first wire

el enent s; °ea&°@ﬁhP%ﬂ@tﬁrwqpém@g%mrl%ﬁﬁweg@@nan thegangesefdrany abepiB8t anti al 1 y

in the Sha'ﬁfn%fab% %ﬁ“ each first wire elenent conprises a cross-section
substantiallTy in Fhe ape of a triangle;

e each of the first openings comprises a dimension in the range of from about 30

pm to about 100 pm;

e cach of the first openings comprises a dimension in the range of from about 40

pum to about 60 um;

e the first porous section comprises a plurality of elongate first openings, each
elongate first opening comprising a first major dimension and a first minor

dimension that is less than the first major dimension;

o the first major dimension is substantially parallel with respect to a longitudinal

axis of the primary filter section;

e the first minor dimension is substantially orthogonal with respect to a

longitudinal axis of the primary filter section;

e the first major dimension is substantially parallel with respect to a longitudinal
axis of the primary filter section and the first minor dimension is substantially

orthogonal with respect to a longitudinal axis of the primary filter section;

e the first major dimension is substantially orthogonal with respect to a

longitudinal axis of the primary filter section;

e the first minor dimension is substantially parallel with respect to a

longitudinal axis of the primary filter section;

12
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each first wire elenent conprises a cross-section substantially in the
shape of a trapezoid; each first wire elenent conprises a cross-section
subst ant ivwbl2g9127197me shape of a bi-laterally symetri calpctrrcapenmoo2s 13
each first wire elenment conprises a cross-section substantially in the
shape of a sector; each first wire elenent conprises a cross-section
substantially in the shape of .a quadyant; each first wre el enent

conprises & db§ SEéE%JPbrﬁil@%é‘inahft isybyiantially { orthogRRYe With SRSkt ng:  each
flrst wire|GpRigah SOUREGEPrifafy ARer 326 A HOBAWingt bimddlidhg shape of

a semicircle; eac I rst | ement conprises a Cross-sect

subst anti abdlhstannaﬂﬁ@amhlabemhf reapqrartabolongitadigateatis ofethe rprfmerrytﬁlmrr e el ement
conprises a tagered portion oriented to have a decreasing cross-sectional
di mensi on FFFU80i rection toward an interior of the first wedge wire filter
el ement; the second porous section conprises a plurality of second

oo 09s oo B8 s hiter BRAARIORTR OGO BPRbRCSAR: 0 TR Bod: Sobne ange

of from about 10 pmto a
pm;

e the first minor dimension is in the range of from about 30 pm to about 200

pm;

e the first minor dimension is in the range of from about 30 um to about 100

pum;
e the first minor dimension is in the range of from about 40 pm to about 60 pum;
e the first porous section is comprised in a first wedge wire filter element;

o the first wedge wire filter element comprises a plurality of first wire elements
arranged to define an elongate opening between each adjacent pair of first wire

elements;

e each first wire element comprises a cross-section substantially in the shape of

a wedge;

e cach first wire element comprises a cross-section substantially in the shape of

a triangle;

e cach first wire element comprises a cross-section substantially in the shape of

a trapezoid;

e each first wire element comprises a cross-section substantially in the shape of

a bi-laterally symmetrical trapezoid,;

13
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each of the second openings conprises a dinmension in the range of from
about 10 pmto about 100 pmy each of the second openi ngs conprises a

di mensi orwonotdeig7ange of from about 10 gmto about 50 paw/caeechoaRst he
second openi ngs conprises a dinension in the range of fromabout 10 pmto
about 30 pm 14 the second porous section conprises a plurality of

el ongat e secon ni.ngs, each el ongate secqnd qpeni, conprising a second
maj or di neﬁsiei?ghgiﬁ%“é{resé%ﬁ?} CRMPEseSH FRafsTesHon ﬁg’cs"apg‘ﬁ?ye’é’sth? shapetde maj or
di mensi on; 4 stdig: second maj or dinmension is substantially parallel wth
respect to a |longitudinal axis of the secondary filter section; the second
m nor dinension is substantially orthogonal with respect to a | ongitudinal
axi s of the swchiddmire ¢lbment compriseng croshectiec subdtantplby inctheslapes i S
substanti al | (Paral lel with respect to a |ongitudinal axis of the second
filter secf‘iq{iﬁ "3Md the second m nor dimension is substantially orthogonal
wth respect to a longitudinal axis of the secondary filter section; the
second maj @r L i i ! . k. r 0 a

| ongi t udi nal %&@?%fﬂfbhéel&gg@tgﬁgg’%é% Wﬁ&%@g@?@ﬁ@% elrnetlﬁgl Qﬁzﬁ)tg ngecond

m nor di measexdmti S substantially parallel with respect to a | ongitudinal
axis of the secondary filter section; wherein the second major dinension
is substantially _orthoggonal with respect to a |ongitudinal axis of the
second fil fereag’ééﬁtdﬁrea%nﬁrﬁéom@w sroprosecemBybstastallysinsthp shapstafal | y
paral l el whth, r&spect to a longitudinal axis of the secondary filter
section; ’

e each first wire element comprises a cross-section substantiaily in the shape of

a parabolic segment;

e each first wire element comprises a tapered portion oriented to have a
decreasing cross-sectional dimension in a direction toward an interior of the first

wedge wire filter element;
¢ the second porous section comprises a plurality of second openings;

e cach of the second openings comprises a dimension in the range of from about

10 pm to about 150 pm;

e each of the second openings comprises a dimension in the range of from about

10 pm to about 100 pum;

e each of the second openings comprises a dimension in the range of from about

10 pm to about 50 um;

e each of the second openings comprises a dimension in the range of from about

10 pm to about 30 um;

14
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the second mnor dinension is in the range of fromabout 10 pmto about
gm the second mnor dinension is in the range of from about 10 pmto
about 100wgmp12/2img1second m nor dinension is in the rangeTafA2bricovebout
pmto about 50 15 the second m nor dinension is in the range of from
about 10 lamto about 30 the second porous section is conprised in a

d d ' filt I t: the secqnd ewire filter el enent
compr i ses. 3k st pofius St riseer BREAS obFlodiye st poenngsan

150
10

el ongat e Op&IH élendaed WeERH SRAMheAdhARRINg a%kéndq{lgjég&?&ﬂsﬂ%r d§lsepppt s;  each

second wire el enent conprises a cross-section stantially in the shape of
a wedge; &xBer dimension that is less ¢hanrthe vejopdisesicm; cr oss- section substantial ly

in the shape of a triangle; each second wire elenent conprises a

cross-section,substaptially,.in the shape of a tr zoi_ﬂ; each second wire

el ement cortprP§e¥cand mpyat élélé"?ﬁ‘sb‘_?? dipupsiatielly) parpliel; w
bi -1 at er al hohohyamBE £:iCeH thé SRBRIRY Hlter section;

sHapetoe &

e the second minor dimension is substantially orthogonal with respect to a

longitudinal axis of the secondary filter section;

o the second major dimension is substantially parallel with respect to a
longitudinal axis of the second filter section and the second minor dimension is

substantially orthogonal with respect to a longitudinal axis of the secondary filter

section;

o the second major dimension is substantially orthogonal with respect to a

longitudinal axis of the secondary filter section;

* wherein the second minor dimension is substantially parallel with respect to a

longitudinal axis of the secondary filter section;

¢ wherein the second major dimension is substantially orthogonal with respect
to a longitudinal axis of the second filter section and the second minor dimension

is substantially parallel with respect to a longitudinal axis of the secondary filter

section;

e the second minor dimension is in the range of from about 10 pm to about 150

um;

e the second minor dimension is in the range of from about 10 um to about 100

um;

o the second minor dimension is in the range of from about 10 um to about 50

pm,

15
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each second wre elenent conprises a cross-section substantially in the
shape of a sector; each second wire elenent conprises a cross-section
subst ant ivwbl2g912n197me shape of a quadrant; each second WwCTaA2bEWBONS
conprises a cross-section substantially in the shape of a sextant; each
second wire el ement conprises a cross-section substantially in the shape of
a semcircle; 16 ach second w.re el enent conprjses a cross-section
substantlaflﬁhFﬁ“PH R VY nﬁpﬂﬁnﬁthB%Wﬁ@e§@é¥¥m@bmﬂéﬁdﬁnFQ?@%ﬂﬁpre el ement
conpri ses II{apered portion oriented to have a decreasing dinension in a
direction toward an interior of the first wedge wire filter elenent; the
fluid filter devies further conprises a first cleaning el enent to renove

foul i ng mamerthakecohd poroub eection $¢ copgprized irsesicomhwedgetwige filtérsiniedti | t er
section; the fluid filter device further conprises a first cleaning

el enent to renove foul materials froman exterior portion the first
porous secfi JHe $eca ewﬁﬁgen’ﬂw filter telament epmprises 4 phurglity of S@lenmrg el ement

i s annul ar glenfeiRs {rkdngtd % B8R @foSQZFtE' op&fifp betNetn 2alES J%]eln? Bairof api ng

el ement ;
second wire elements;

* each second wire element comprises a cross-section substantially in the shape

of a wedge;

o cach second wire element comprises a cross-section substantially in the shape

of a triangle;

o cach second wire element comprises a cross-section substantially in the shape

of a trapezoid;

e each second wire element comprises a cross-section substantially in the shape

of a bi-laterally symmetrical trapezoid;

e cach second wire element comprises a cross-section substantially in the shape

of a sector;

 each second wire element comprises a cross-section substantially in the shape

of a quadrant;

e cach second wire element comprises a cross-section substantially in the shape

of a sextant;

e each second wire element comprises a cross-section substantially in the shape

of a semicircle;
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the mechani cal scraping el ement conprises a brush elenent; the nechani cal
scraping el enent conprises a foamelement; the mechanical scraping el enent
conpri seswano/migrg el enent; the first cleaning el ementcramigesa sl eeve
portion; the sleeve portion conprises a chanber for receiving a cleaning
fluid; the first cleaning elenment is coupled to a notive element that is
configured to npye the first cleani.ng el ement .wit resgfcldho the first

VAT

porous secti off<h S¢qRd fyie qlernent cOMPLISES AerasTSecton sHhstang #hPGe el enent

that is cogfhghaBslid RghRMersibly nove the first cleaning elenment with
respect to the first porous section; 17 the notive elenment is configured
to nmove the first cleaning element with respect to the first porous section
bet ween a par¢ach fiustivireo eleareit aouipeiaes agtapersd tpastion drientell etoc haaniang
position, the first. cleani.ng glenﬁnt at | east par%%iluy bl ocks passage of
fluid throdgHeds e Aimesiogdn g, direction; tgpard am, interaorcoteths firgt edge wars, t he
first cl eam@peleehEent substantially conpletely bl ocks passage of fluid
through the first porous section;

o the fluid filter devies further comprises a first cleaning element to remove

fouling materials from the first porous section of the primary filter section;

o the fluid filter device further comprises a first cleaning element to remove
fouling materials from an exterior portion the first porous section of the primary

filter section;

e the first cleaning element is annular;

o the first cleaning element comprises a mechanical scraping element;
e the mechanical scraping element comprises a brush element;

e the mechanical scraping element comprises a foam element;

¢ the mechanical scraping element comprises an O-ring element;

e the first cleaning element comprises a sleeve portion;

e the sleeve portion comprises a chamber for receiving a cleaning fluid;

e the first cleaning element is coupled to a motive element that is configured to

move the first cleaning element with respect to the first porous section;

o the first cleaning element is coupled to a motive element that is configured to

reversibly move the first cleaning element with respect to the first porous section;
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the fluid filter devices further conprises a fluid backwash valve el enent
operabl e between: (i) a closed position in which fluid flowis in a

di recti orwbnomv1first porous section to the second pecwu8aabins, and
(ii) an open postion wherein at least a portion of fluid flowis in a
direction fromthe second porous section to the first porous section; the

backwash val ve el ement, is configuredq to be ved to the open position upon
bei ng cont 5ctt§8 O ERelementsts ¢ H’ieﬂgtoemé}‘ﬁaﬁ{)e, grsg Wieap}f}gs?le@P’étaWi“hg el enent

conpri ses [ r j fi t 0.k : S gL fluid
eal W h P e RANSEh R E oS ST abfe
backwash va&psiBom| ement is in the open position; the backwash val ve el enent
conprises a biasing elenent configured to maintain the backwash val ve

elenment in thetﬁ%:o?ed' position i nor mal. operation of the fluid filter

du%l n (
device: tfRe P UF Sleaningehosian; distirs, Clegaing dempentat deast partishy Rodkani ng
el ement tOpﬁﬁﬁg’ﬁﬂ@@hﬁ@\%mé?i?ét?bﬁ)g%&'ﬁbﬁhe second porous section of the
[ ul

secondary |téer section;” the f il'ter device further conprises a
second cleaning el ement to renove fouling materials froman interior
portion the sactbedlqoingumsieat itenfist clcheing etandarybdtidtialy coapldtelp; 18  the

2 echani c QOB PsTETGH AMMBRUER (G, GohBRRES FSRMs cr api ng el emont conpr Ses. a
brush el enent; the nmechani cal scraping el enment conprises a foam el enent;

o the fluid filter devices further comprises a fluid backwash valve element

operable between: (i) a closed position in which fluid flow is in a direction from

the first porous section to the second porous section, and (ii) an open postion

wherein at least a portion of fluid flow is in a direction from the second porous

section to the first porous section;

o the backwash valve element is configured to be moved to the open position

upon being contacted by the first cleaning element;

o the first cleaning element comprises a peripheral portion configured to create
a substantial fluid seal with an abutting surface of the backwash valve element

when the backwash valve element is in the open position;

» the backwash valve element comprises a biasing element configured to
maintain the backwash valve element in the closed position during normal

operation of the fluid filter device;

o the fluid filter devices further comprises a second cleaning element to remove

fouling materials from the second porous section of the secondary filter section;

e the fluid filter device further comprises a second cleaning element to remove

fouling materials from an interior portion the second porous section of the

secondary filter section;
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t he mechani cal scraping el enent conprises an O-ring elenent; the second
cl eaning el enent conprises a sleeve portion; the sleeve portion conprises
a chanberwbaniwecwivi ng a cleaning fluid; the second clreariazgiigloesrent
conprises an annular portion that includes at |east one jet elenent for
jetting fluid at a first side of the second porous section to renove
fouling materjials frogma sqcond.side of the second porous section; the

annul ar pot t H5serdTeanelement IHHUAS el ement that is configured to nove

the annul ar portion with respect to the second porous section; the annul ar

portion is, coynld ﬂncf &ezﬁiirﬁaél&ﬂgnt%ﬁfﬁiﬁgesei rﬁ@@ﬂhic&l@?apﬁr%}&&ﬁéﬂtgur ed to

reversi bly nove the annul7ar portion wth respect to the second porous
section; the annular portion conprises a chanber for receiving a cleaning
fluid; the ammedmnanialdcrapmgaepentsempesestachrbgrelémenty ecei ving a |iquid
cleaning fluid; the annular portion conprises a chanber for receiving an
aqueous cleaning flujd; the chanber conprigses flow distribution channel
in fluid comimmesienial seranng¢lementicomppess ama?‘ﬁ’éen(t}hanber further
conprises a transition zone interposed between the flow distribution

channel angd e, 0828161 fbddinPAERERALonPRdesk? O-ring element;

o the second cleaning element comprises a sleeve portion;
e the sleeve portion comprises a chamber for receiving a cleaning fluid;

e the second cleaning element comprises an annular portion that includes at
least one jet element for jetting fluid at a first side of the second porous section to

remove fouling materials from a second side of the second porous section;

e the annular portion is coupled to a motive element that is configured to move

the annular portion with respect to the second porous section;

o the annular portion is coupled to a second motive element that is configured to

reversibly move the annular portion with respect to the second porous section;
e the annular portion comprises a chamber for receiving a cleaning fluid;
¢ the annular portion comprises a chamber for receiving a liquid cleaning fluid;

e the annular portion comprises a chamber for receiving an aqueous cleaning

fluid;

e the chamber comprises a flow distribution channel in fluid communication a

nozzle slit opening;

e the chamber further comprises a transition zone interposed between the flow

distribution channel and the nozzle slit opening; and
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WD 2012/ 021971PCT/ CA2011/ 000928 the transition zone conprising a
decreasing thickness gradient in a direction fromthe flow distribution
channel twothe/nowzl e slit opening; [0040] Wth refereneeTtian2biigooesl,
there is illustrated a fluid filter system 10 conprising a housing 15
having an inlet 20 and an outlet 25. Di sposed mﬁthin housing 15 are a pair
of identical fluid filter devices 100 whi Chlﬂ\é(l( be descri 213}' Lh nore
detai | her%i RiSdrangitionong comprigiag a decreaginy thigknsss gradient aya dreshiqe g. |

vater) is faf md¥idy altutidf) chhnbl (il ﬁ&%%égﬁ’n‘i‘?ﬁ .rows A Thus, the fluid

passes through a coarse porous sectilon fluid filter device 100
during which the fluid is subjected to coarse f| Itrati on. [0042] Next, the
fl ui c[00403]\iWIith referérica teaEigun‘eI Lii theffei ist illnsteded edluid(ilten systemdi® eomiposingfa

hash arrows. B.. As fluid travel s.from coarse orou section 105 of
oach Tousma 1S hetns gavni owd i qule . > Difeed BahrohORuE bt B of o

filt ehefdful AGid Qs ﬁ&&%@%@ﬂw lfjb % tfm?t%rm RG2S §&thi® hereinbefg@nat es fromthe

i ne porous section 110 o ter device 100 in the direction of
arrows C. The fluid then emanates fromfluid outlet 25. [0043] Thus, fluid
t hat [|0941]rlaaise,oh fhyidftd be Hitéret sech (syestveater) & fed irso hjlécZOéd theodisaetipmiof aradws

filteri coarse rous section 105 ch flu filter |ce
100. %hi ﬁ\s‘e@u 5 Pasemgrauga cpaIsE BPIGYS SEGHop 5f9 ﬁisﬁ 4 ?@FﬁdeVAgﬂ 3?@'
appar(ﬁﬂfng Eltﬂﬁx%eﬂd?& s fel:teﬂ'?o&&?seﬂl’ér tigf1ose | arger particles (possibly

t oget her "wi th ot her |ng mat eri a ? may aggregate on the exterior

surface of coarse porous section 105 of each fluid filter device 100.
[ 0044]0032ieNéxtutbd flusd trimeats withineatlefluitl diler decentDfinlthedirettios DébaShhémws finer

D30 of: E&%%o'w}rt.ﬂa%‘%rﬁ‘%eiﬁ?ﬂa%&ot@%%ﬁe%éﬂs%@é@ 14 4PERH g BLBaBAoR Bog L O
(DOSSﬁJ?é gofoag%tea Ef ggf fémgqpter Ny IR 190! aélﬁze Flﬂ: Build ik &inlder F&egafraqe of
eac i 0045] As w il be

fi ne porous 110 ter device 100.
descr ethadhtésnfromrthe dizie epdroﬁseseetimb élowf each fsjefilterodevideel () asthetditestiemiof on

relates to a_cl eanj ng devi ce re one or both of coarse particles
(possi‘%‘?‘?}sgo&g?g]éf‘d\kg?ﬁmé‘ﬂ%%gr ‘?‘B@I %‘kﬁgérl al s) that aggregate on the
exterior of coarse porous section 105 of each fluid filter device 100 and

fine gﬁﬂﬁ] Fhées LRSS i krﬁatE@Q?tﬂtﬁﬁf ﬁl‘ﬁér Pst@l’hh@rlsg édt&ﬁto%ﬁﬁﬁhﬁﬁﬁénﬂ@”ﬁcﬁbn

aggregate on the interior surface I ne oro section 110 of each fluid

filteby dearse porb0 secion 105 of each fluid ﬁlter dev1ce 100. This serves to remove the larger
particles from the fluid. As will be apparent to those of skill in the art, those larger particles
(possibly together with other fouling materials) may aggregate on the exterior surface of coarse

porous section 105 of each fluid filter device 100.

[0044] The fluid is then subjected to a second filtering step whereby finer particles still
contained in the fluid are filtered by fine porous section 110 of each fluid filter device 100.
These fine particles may aggregate (possibly together with other fouling marerials) on a interior

surface of fine porous 110 of each fluid filter device 100.

[0045] As will be described in more detail hereinbelow, an aspect of the present invention relates
to a cleaning device for removing one or both of coarse particles (possibly together with other
fouling marerials) that aggregate on the exterior of coarse porous section 105 of each fluid filter
device 100 and fine particles (possibly together with other fouling marerials) which aggregate on

the interior surface of fine porous section 110 of each fluid filter device 100.
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WD 2012/ 021971PCT/ CA2011/ 000928 [0046] In Figures 2-14, further details are
provided on fluid filter device 100. It will be apparent to those of skil
in the arwotheto2imyusi ng 15 has been renoved for clarityPppurqasagoonsy.
[0047] Thus, with reference to Figures 2 and 3, there is shown the | ower
portion of each fluid filter device 100 in a so-called "in use posi ti on.

701" AR R Taes Fafuhacsient R empvidsa od Sttt ek Be dPon oud tsrapeesehl 1 ui o
Firltep uglRyie 1ﬁ%)th% hhtSRsif lg)ﬁhﬂ)eeh' %Ih%ed%f &ﬁfﬁy%és@%nl}rs preferably

in the ormo wedge wre frliter. Preferably, thé axial ter screen has
the specificati ons descri bed above for the first porous section of the

pr esdf047] Thud, hithtreferatey e Eiguf30Uaid B thprssiedhewn the lovar pertivorafieack vid on
105

o) id fjilter devi ge 100 igs | ean sl eev 15 iS C ect ed
to a tfllfeﬁ l"lcﬂr‘qpemﬁéoﬁ'iﬂ ol Vg lFeli@s‘% p%%g?f"ﬂbl g\l}l b&f%ﬂ' bgerpg?vd‘ﬁ&?@(géstl on
105 o{gﬁ;‘(é onfi %dl&tﬁfn%}ébqgl al(ﬁ,ve@ﬂ-gné/éa| i\e. 130. The operation of T-valve
wi || be described herei'n below. [0050]"Wth particular reference to Figure

3, it will be seen that the interior of coarse porous section 105 of each
f 1 ui d0P48]t Coarstepiroes 0o bOpof exb fhiid fiber dsarice 00 cm@rlls@svmamdrﬁlteoﬁcr@m

coars raus ion 105 of .fluid fil C 0 cO ses ul ar

b oo RS Rty 31 Hstimear by e whhifer GEler i the, RO SreSih Aty
edgessp@&f%&mﬂs%s&m@d Q%Je'feﬁthé¥@st%€ods @ec‘ii%ﬁ'o'f dﬁ@s!éhﬂﬁﬁm fiet Bevicd i | ter seal
113 di'sposed on the upper surface of T-valve 13 0051] T-val ve 130

conprises a sliding portion 132 that is novable vmth respect to a base
porti [9@49_]3D1sp¢sedadboee edasseeparouss@ciien hoy offlhid fiktdr dewicad 80 ina phenlpwlqewn

shovvn ur es 3b .136 an el asto

spri nb tcﬁpli‘eicgeﬁﬁrailﬁlﬁmy qerfvc?bl)zﬁﬁiyo%é(g#?g dpbfg(ﬁv Eodrss PVOFW%F%r e 3,
cl eanl@oﬁﬂﬁ&‘fi@teﬂée’iqé‘eomrlk 29SvalveS FIRPRe cﬁk&'ﬂi@ﬂbf Fharfeakilrrapét i dihetih ng
materials fromthe exterior surface of axial filter screen 107 of coarse

por oubelgect i on 105. Preferably, scraper elenment 117 is in the formof a
polymer (e.g., elastoner) scraper. [0053] As descri bed above, in nornmnal

use, i .0 be filtered w |l h axi |It r. screen 107 of

coar sWOShE ulith BEsewaneieenct ipyBOE S, af Pl B8 o8 e e inBrigf BL Bifhed el

par ti gétigh 809 bf B4dhHuid Hlter device 100 comprises a tie rod 108. The lower portion of coarse
porous section 105 of fluid filter device 100 comprises an annular backwash opening 111 defined
by an annular end portion 112. The distal edges of annular end portion 112 are in sealing

abutment with a filter seal 113 disposed on the upper surface of T-valve 130.

[0051] T-valve 130 comprises a sliding portion 132 that is movable with respect to a base
portion 134. T-valve element 130 is normally maintained in the position shown in Figures 2 and

3 by a biasing element 136 (e.g., an elastomer spring, a metallic spring, etc.).

[0052] As shown particularly in Figure 3, cleaning sleeve 115 comprises a scraper element 117
for removing fouling materials from the exterior surface of axial filter screen 107 of coarse
porous section 105. Preferably, scraper element 117 is in the form of a polymer (e.g., elastomer)

scraper.

[0053] As described above, in normal use, fluid to be filtered will pass through axial filter screen

107 of coarse porous section 105. After a period of time it is possible that particulate or other
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SUBSTI TUTE SHEET (RULE 26) WO 2012/021971PCT/ CA2011/ 000928 foul i ng

materials will aggregate on the exterior surface of axial filter screen 107
of coarsewpanmuriwecti on 105. When it is desired to rempee/dAresmobnsl i ng
materials, linear drive 120 is actuated to nove cleaning sleeve 115 toward

T-val ve 130 - see Figures 4 and 5 which show cl eani ng sl eeve 115 bei ng

| owered.toward T-val ve 130. 00541 Fiqures 6-8_.illustr luid filter
v, CBUnmAa Y AEEEENE R 1S Cavie SuREea asial il STegnrpy o poRisk el oo

Full YeeGRUE1 65, OWRES & iPH%s‘Pt'éﬁ tQ %‘ﬁ{d'v% 'ihé’s@?owﬂghﬁat&%ﬂ& Uinpsdrlye 120tiyaitiated o val ve
gof flurd ft ffl I

to all ow backwashin romthe intertor of flurd filter device 100.
[ 0055hoihelsgnimgsslsdvevir Swowirdplavalve IBGir seeFignesdant d whighislesy Zleamdg Sleevde

di st st edge .of cleani.n eeve 115 contacts the upper surface of

T-val loR; F@B?Wbrﬁgﬁi"ﬂﬁg&li‘\&mmrd sliding portion 132 and conpressi ng

bi asi ng el enent 136. The conbi nati on of these actions serves to separate

annul [QDSQang%E] el Mubd#e FHuif HRANANLS 166 el cfeﬁl‘ﬂiﬂ’% fslekt&r 1156 eadl 31upf

T-val ve 130 This serves to allow fluid contai ned fluid filter device

100 tfoltgratesice HOO gty comerd enardegmkavessectopeHlnghilel dongndentlyt actdatifigviaivalee 180 i n
the di.iyection qf argow. D 056] .After . back ing step has been

o Alcsgbacknadind of fuid Rospthe kol Bier ERERTNG Sl ceve 115 15
retracted away from T-valve 130. Biasing elenment 136 then noves sliding
porti @05513?11&9%%90%%1; paticRaN Wfaen&NEh PRAbdsON add 3, flle &ﬂsﬁa%&ggaéeg@ye 115

is returned to a sealing engagenent position with fiiter seal 113 ©
T- val eleari@Dsleciei Id Sabptacts tmogpsr sutfagt of Tivabve 1S0tkarebyl pishofg dovavaed glotingis

section . 105 to0 allow fluid.to be filtere [0057] Wth reference to Figures
o- 12,P<trﬂeﬁl_§3§§n3 cPBeteEsibe Bissng slemes, 16 ?fﬁ{s casliaﬁémg@?ttﬁleaﬁ aGUSSFTYER {6 d
Filtegepdav ffufbPend E%ﬁ@ﬁhlf bf‘@l}gzlﬁ‘?ﬁg 62895 i AR CAMABIGTESvA 30 anifi | ter

screen 109. Prefera , axia ter screen 109 has these specifications
descr sdrext @mballoov filmid thatamed andlypdfdies dseice i16A tof pashehnongs ennuléd badkwash t er
device. [0059] An anpul ay cleaning.ring 140 is_di sposed on the outside of
o a1 ShREk T QuhO Q’?f"éﬁéﬁh‘?ﬁ’ﬁ%ﬂr?ﬁg‘%l 6% Bt t ached to a drive yol k 139
which serves to move cleaning ring 140 along the exterior of axial filter
scr eemo@@PAﬁeﬁﬁl‘é’baﬁlaﬁasﬁiglg@p%as eCtHedinddicisflr dJelRi0fiak&RrsEl GAD LRGRE NIS

140 being noved along t exterior surface of axial filter screen 109
sleeve 115 is retracted away from T-valve 130. Biasing element 136 then moves sliding portion

132 upward such that annular end portion 112 of cleaning sleeve 115 is returned to a sealing
engagement position with filter seal 113 of T-valve 130. This also exposes axial filter screen

107 of coarse porous section 105 to allow fluid to be filtered.

[0057] With reference to Figures 9-12, there is illustrated a portion of the porous section 110 of
fluid filter device 100.

[0058] Fine coarse section 110 comprises an axial filter screen 109. Preferably, axial filter
screen 109 has these specifications described above for the second porous section of the present

fluid filter device.

[0059] An annular cleaning ring 140 is disposed on the outside of axial filter screen 109.
Cleaning ring 140 is attached to a drive yolk 139 which serves to move cleaning ring 140 along
the exterior of axial filter screen 109 — see, for example, Figure 11 which illustrates cleaning

rings 140 being moved along the exterior surface of axial filter screen 109.
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WO 2012/ 021971PCT/ CA2011/ 000928 [0060] Wth particular reference to Figure
12, it can been seen that a line 141 is connected to each annul ar cl eani ng
ring 140.woizne/d4971suppl i es pressurized fluid (liquid opcgasotimoenaul ar

cl eaning rings 140. [0061] Wth particular reference to Figures 13 and 14,
it can been seen that annul ar cleaning ring 140 operates in a manner

iml - | ed,. " kni fe-.. Thus, I l I i 14
compridReh Wihir&iesteriin & Fiaur T2 s o Bper L ot AT L RASRBEEG D o
flui dabh %ﬁlé@&é%ﬂiﬁg) Bind4302N9dn@181 kipplité ﬁre[sgﬁ@gal fd Digead bt gad)ab ahgﬁliﬁlg ence

to Figure 14, and as drscussed above with reference to Figure 1, i
comuodeanmgwings 198rti cul ate and other fouling nmaterials 145 aggregate on the
interior surface of axial filter screen 109. Fouling naterials 145 may be

' fol | ow . 63] . A. f i zed £l uid
(11 s G 8psplnS Bkt U7 8 L iCARGEE e R B e
di st ri4puddepReCRA Aahnet 48 Mr BN ANl HRaRE REIfE nﬂnﬂs‘l%nu-feﬁ%l&hﬁfghsﬂiﬁé 4l

fluid nmoves in the direction of arrow E and exits siit 144 as shown to

i Mpi nenppisenan Aiterfor chambes hawiag a1fddd distributien ehdnpel M2ha fuidofles siansitiomdZ hi gh
pressur.e ﬁJ¥i% bl asts fouling material 145 as shown in circle F. As drive
yol k %§Blﬁg é'tuated to nove annular cleaning ring 140 in the direction of
arrow G fouling materials 145 are continuously renmoved fromthe interior
sur f age62ff Wadhi paktiduldriréferepes RFFpd@94, Mi0GAdiscutsed aB6 RS With edeRAROGIFIRRE 1,
cleaning rings 140 are_actuateg at the sane tine as cleaning sleeves 115

Wi t h it irecomymon to havapatiigulateeand aglierffpuling matemals hé5 agaregateoen b intexipusutfare er

devi ce. 10 enoves fauling mater.ials. 145 .t hat have be di. sl odged fromthe
ot e T RS, o8 o TG 132 by s By VB B PR BRERR: ng 11 nos
140. Alternatively, it is possible to actuate cleaning rings 140 when fluid
filtepodsyAcButeRf pressifized AuldHquid®r Qas), Prefepdly wafer,ds RAthRMLE lin@N 41 f@nce
procedure. [0065] ile this invention has been described W th reference to

i 1| usflowtdispabuiipnothaned) t142 o anevlamgltaning ting 1 4o sdhe prassnized flnit momeseindbel t o

be copstrueddn a ldimtin ense. Thus ari ous nodi f.i.cations of. t.he

PP 1 ol et ottt abd SRR SRR ag 3im, 5 oRRe i e ReR SN a1,
W T ReatRRBAKiSR prdssurbe fﬁx@sﬂ’ﬁgﬁ Iotdstiél fiuf b1Ags flling RRAleriR 185 QBGRoWR i Birde
description. For exanple, 2 WO 2012/ 021971PCT/ CA2011/ 000928 whil e t he

i |1 usFr dtsadtivgxiod 139 istagtuatedrte empveamnuigecleaningang d 48 enthefdingttaorf of areaw fevi ce
is a sos.called. wre filter it i 0ssi ble to use other filters for
e allne e J2F ati ety rrmioyed RPR heombicR st s B e g

made fgem brass, stainless steel and the like) and the like. Further, while
the illustrated annular cleaning ring 140 conprises a continuous single,
annular slit 144, it is possible to utilize a multiplicity of individual
jets H06Abkya prefersd ¢mb¢d§mme¢l¢amwﬁ tiegs: H@ arg [agiwated b theasapisdime At cleampei ses

possi BPEves o TRV aRCPBRRofe paefinh Pl TR R, e U PR it tbo ©

cl eanidngbvies B@ifink4RateRalg 145 Sigit ihale BEMNESILAEA)frorh tthd tdrive IsaffadecofCamdl el at ed
that the appended clains will cover any such nodifications or enbodi nents.
10066%cragn 10% by ppagetighef cleaninmiisgsatd. pAtlematiyely) itdapowibde totciyate gleapinger ej n

are | HEio! P %Jhgﬂ fp)éﬁl Fﬁ‘i’tfefﬁ&%ee 10§ id & n &AL E.g?,yast Qrt fY5 %@H&i@’fﬁzﬁ%n el f
each 1ndi vidudl publication, patent or patent’application was specifically
and i peicedvtelal |y indicated to be incorporated by reference in its entirety.

[0065] While this invention has been described with reference to illustrative embodiments and
examples, the description is not intended to be construed in a limiting sense. Thus, various
modifications of the illustrative embodiments, as well as other embodiments of the invention,

will be apparent to persons skilled in the art upon reference to this description. For example,

23

SUBSTITUTE SHEET (RULE 26)



24 WD 2012/ 021971PCT/ CA2011/ 000928 What is clainmed is: 1. Afluid filter
device conprising: a primary filter section having a first porous section;
and a secwodaryo2id7hit er section having second porous SectPrCwOiGA2011/000928her ei n:
(i) the primary filter section and the secondary filter section are in
fluid conmuni cation with one another, and (ii) the first porous section has

a greater porosity than the second porous section.. 2. The fluid fi]ter
devi c‘@l_ugf‘efhenlél&stm&eww_it?r feanelon usndn she miessntuid diltes devirpis p sowaiedt i sed
in a §litwicd AREAE & n;gﬂkiﬁlerfg use Sther! ffterk o e fkihl f?lrter%g?é%ﬁ; e defl,pgd sérPen(s:I arm
1, wher€in the secondary filter section is conprised In asecond el ongate
housi sintered4lentdgs (elgu ade frém brate \witainleshedi¢eh anld the 1ike pand the likkieFertiter] While

primary filter section is conprised in a first el ongate housing _and the
secon SrlbU$ﬁande4nn§ {SCSAINESTIREG Y CUBBIISES ACBBHNS %ngiﬁgw)@lwhgilf\@ it i The

flui gdes-hilbieelro sk %exngl‘ﬁHiaﬁﬂoii Rdfiflal s oy\ﬁ]oezrzﬁh.n Sttihefuf'th%rs nilQsd fiRs@Mey ¢ he
seco ousing are 1 n flurd conmuni cat'l on W one ‘anot her.
embodiment comprises a single line 141 connected to a single annular cleaning ring 140, it is
possible to have one line 141 connected to a multiplicity of annular cleaning rings 140 (e.g.,
serial connection). It is therefore contemplated that the appended claims will cover any such

modifications or embodiments.

[0066] All publications, patents and patent applications referred to herein are incorporated by
reference in their entirety to the same extent as if each individual publication, patent or patent
application was specifically and individually indicated to be incorporated by reference in its

entirety.
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6. The fluid filter device defined in aim4, wherein the first housing
and the second housing are unitary. 7. The fluid filter device defined in
any one oVochmors97i- 6, wherein the primary filter secti enTic2eambigered to
allow fluid to travel froman exterior thereof to an interior thereof 8.
The fluid filter device defined in any one of clains 1-6, wherein the
secon Sl .section is configured to allow fluid to travel from an
inter%d%shdéélglg?lfo an exterior thereof 9. The fluid filter device defined
in any one of clains 1-6, wherein the primary filter section is configured
to al low f Auilwd tfidtet dewel colmprizingn exteri or thereof to an interior thereof,
and the WD 2012/ 1%ﬁlQ?lPCT/ CA2011/ 000928 secondary filter section is

conf i gur ed®PEMAFY Blferrseetion haying 3y @qurpweaﬂom;ﬁpari or thereof to an exterior
t her eof . fehdi i [ J L Lh any one of clains 4-6,
wherein thég%cro?;?riryflﬁ F%CEelPhgg‘g?ggﬁdoﬁgpg%%? ?%ﬁirog’d to allow fluid to travel
from an extwherear f) theeprimaryt fiktrosgtibe dnduthe n@coralagy filtet aection afe iph@ufd r st
el ongate housing. ., 11. The fluid.filter device defined in any agne_ of clains
4-6, GeremEnicationwith ogp anethes and 6 the Srst HRrqus seeliom hps acgreater pATPHIlY thanithe ¢ o
trave LOt:erior of the second el ongate housing to an exterior of

t he séegg%‘gggﬁ%gﬁg%ﬁlgﬁ'housi ng. 12. The fluid filter device defined in any
one of clainms 4-6, wherein the primary filter section is configured to

al | ow2f | ui @he¢ Quid filweldetice defuedantCGlainot, whertinghd prisiaryefikergaitonio esmpsddo an
interior .of the first elongate housing, and the secondary filter section is
confi @ﬁﬁﬁtﬁl@n%a%wmgai dtotravel froman interior of the second el ongate
housing to an exterior of the second el ongate housing. 13. The fluid
filter devi i b ; an f cel-ai - ' I ISk, DOEOUS
secti g'n cogggifgg‘g @&gﬂé&é i %‘?fﬂ%? I rcg%ﬁfoggrﬁh r?(%]%r.l M@?_’e@dﬁ%‘i{g}}? ;ﬁ&t{eg Sfﬁ’ J|Stf0t9‘eﬁs

devi ceordpfisedenl aisecot @lamgits houdieg.ei n each of the first openings conprises a
di mension in the range of from about 30 pmto about 500 pm

4. The fluid filter device defined in Claim 1, wherein the primary filter section is comprised
in a first elongate housing and the secondary filter section is comprised in a second elongate

housing.

5. The fluid filter device defined in Claim 4, wherein the first housing and the second

housing are in fluid communication with one another.

6. The fluid filter device defined in Claim 4, wherein the first housing and the second

housing are unitary.

7. The fluid filter device defined in any one of claims 1-6, wherein the primary filter section

is configured to allow fluid to travel from an exterior thereof to an interior thereof.

8. The fluid filter device defined in any one of claims 1-6, wherein the secondary filter

section is configured to allow fluid to travel from an interior thereof to an exterior thereof.

9. The fluid filter device defined in any one of claims 1-6, wherein the primary filter section

is configured to allow fluid to travel from an exterior thereof to an interior thereof, and the
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15. The fluid filter device defined in Caim13, wherein each of the first
openi ngs conprises a dinension in the range of fromabout 30 gmto about
200 pm W6.20Mei1d7mui d filter device defined in O ai m1eCcTwiraionorsach of
the first openings conprises a dinension in the range of from about 30 pm
to about 100 gm 17. The fluid filter device defined in Caim 13, wherein
each f k3t seRGD e 8Bov filliaReSkAR] iffont Be ihRAPE tidredir nrmbout
me%cghgﬁg filliegosepm Ilsng&l e fluid filter device defined in Claim1-12,
mheremnwnheﬁmumﬁt porous sectlop conprises a plurality of elongate first
openi ngs, each elongate first opening conprising a first major dinension

and a _first.mno i nension.that is |less than,the

V0 2010 02185 THr Tt T G 6o25 408 onFRE I 4o Fpereh e FRiin, B eRashar

d ai mlsl&nﬂg’ﬂferd% raubaefmlu S traV@i fRim &h RRLEDOSS he frsthaémiatd Kdusingnaraal 1hehow th
respect toa |longitudinal axis of the primary filter section. 20. The

f 1 ui d of thet fost dengatechaiisinigned in C ai m 18, wherein the first mnor di nension
is substanti ally ort hogonal with respect to a | ongitudinal axi s of the

i i | he. fluid fil d
bner aitt- t nd 1 DGR TP levist MEADREH e St imd 5 BhREl IR bRl

a | On%étuﬂl 3 aénfagak&i Bfallbveng tdB4avél frold &1 infegiok bPthe 3BebndtorigateHousing @ an
dimension is substantially orthogonal with respect to a |ongitudinal axis

of t hexrionef thesedondelasigateihonsing22. The fluid filter device defined in
Claim 18, wherein the first ITB.] or dinension is substantially orthogonal

wth respe t |tud axi s of h i The
i a2 e ohecfBid ST otels g Baé’iyrﬂ“fé’ C5E e el Bt B sechin, 11
I s subg E@r{ﬂgt uidd % AMRMAILIE!to \Wabié] fréH RA@kteridr of tHerfirst eldhg’h@é héusirg 10f art ingerior
primary filter section. 24. The fluid filter device defined in Caim1l8,

wher e|0rftln€hﬁrst ¢losgaterbgusingd amd:theiseepniderysiliss seqtionds ¢gnfiguradagahaw tlyid ko rashect

to a l |tU|naI i s of ry filter .section a [ nor
o mon< TR o S or T Rahd RSt bl pian RGpBED? 8 el elohBrRBingS, 'S of
the pri mary filter section.

13.  The fluid filter device defined in any one of claims 1-12, wherein the first porous section

comprises a plurality of first openings.

14.  The fluid filter device defined in Claim 13, wherein each of the first openings comprises

a dimension in the range of from about 30 pm to about 500 um.

15.  The fluid filter device defined in Claim 13, wherein each of the first openings comprises

a dimension in the range of from about 30 um to about 200 pm.

16.  The fluid filter device defined in Claim 13, wherein each of the first openings comprises

a dimension in the range of from about 30 pm to about 100 pm.

17.  The fluid filter device defined in Claim 13, wherein each of the first openings comprises

a dimension in the range of from about 40 pm to about 60 um.

18.  The fluid filter device defined in Claim 1-12, wherein the first porous section comprises a
plurality of elongate first openings, each elongate first opening comprising a first major

dimension and a first minor dimension that is less than the first major dimension.
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25. The fluid filter device defined in any one of clains 18-24, wherein the
first mnor dinension is in the range of fromabout 30 gmto about 500 gm
26. The fwoidida2i47¢r devi ce defined in any one of clai mPCIR:A2d11/00b28¢ei n t he
first mnor dinmension is in the range of from about 30 gmto about 200 gm
27. The fluid filter device defined in any one of clains 18-24, wherein the

first 191 nofrydi FRASHRG USvitd defified N AQah 18] QURREIA Uthe 3firs® rfhig@r FAbrsiddGs gm
28. The fluid filter device defined in any one of clains 18-24, wherein the

first snbstontially penalélowith respest taelongitegdinafaxisrad thepromaryfdteg seationabout 60 gm
WO 2012/ 021971PCT/ CA2011/ 000928 29. The fluid filter device defined in any

one of,.cl ai 3-,2 er.ei he, f1rst. porous, sect i Qn.:] r N .

one ook ety Ao REGRL Rchies 5 it o SRR 1okt FRTP iART 2

d ai msgstantlaRy 8ithogdnal with %spwdﬂﬁldﬂgﬁtﬁdi&lhl $6¢ ofthe pEifarycORg seq@sm. a plurality
of first wire elenents arranged to define an el ongate openi ng between each

adj acent pair of first wire elenments. 31. The fluid filter device defined

in d &lm 3@hewfuidefilieredetice ideGnedyiin Claine niat wheseipr thsefrsh repjes dlimersion s

substantially in ape _qf a.wedge, .32, e fluiddfilter. devi I ned
T abdaty gl R ARBe R o B G, i of UG ppithE Sl ko BT A
subst ghthbAlinYensiontib uisdtaiall P fortho %dﬂaii R@iherespedBto 4NEnditudird] bkistHTthel vintaey
defined in Caim 30, wherein each first wire el enent conprises a

cr oss-fdtgesgctiansubst antial ly in the shape of a trapazoid. 34. The fluid
filter device defined in Caim30, wherein each first wire el enent

COMDr 11965 ! B BRE uelle? WARhANh Lot 1k, ' WerSiBE Bl Tl b ¥

symet™T cal
substantially orthogonal with respect to a longitudinal axis of the primary filter section.

23. The fluid filter device defined in Claim 18, wherein the first minor dimension is

substantially parallel with respect to a longitudinal axis of the primary filter section.

24.  The fluid filter device defined in Claim 18, wherein the first major dimension is
substantially orthogonal with respect to a longitudinal axis of the primary filter section and the
first minor dimension is substantially parallel with respect to a longitudinal axis of the primary

filter section.

25.  The fluid filter device defined in any one of claims 18-24, wherein the first minor

dimension is in the range of from about 30 um to about 500 pm.

26.  The fluid filter device defined in any one of claims 18-24, wherein the first minor

dimension is in the range of from about 30 um to about 200 pum.

27.  The fluid filter device defined in any one of claims 18-24, wherein the first minor

dimension is in the range of from about 30 pm to about 100 um.

28.  The fluid filter device defined in any one of claims 18-24, wherein the first minor

dimension is in the range of from about 40 pm to about 60 um.
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35. The fluid filter device defined in Caim30, wherein each first wre
el ement conprises a cross-section substantially in the shape of a sector.
36. The fwoidida2i47er devi ce defined in Caim30, wherei RCEAA20IVN06L28W I e
el ement conprises a cross-section substantially in the shape of a quadrant.
37. The fluid filter device defined in Caim30, wherein each first wre

el enenfy CORRY| r 8 5ceS 8Gire@NnSHRS AN bE 3ldits 11R-Id)6visdhainetheffirgt pevouant .
38. T%' fl l% ?lﬁ?t@rt&dew ge efei nIeldéHi%In Clam 30? wherein each fi rst§ Wre
el enmentctiomnip comprised in adBst-vemigt vore fltdostearemi.al |y in the shape of a

semcircle. 39. The fluid filter device defined in C aim30, wherein each

first wre ele t..conpr.i ses.a Ccross:section supbstantially in of
a par a%@lol i ﬁ%@ﬁ&ﬂhﬂ %"‘?%&?@2‘1‘9@%&?& Cﬁ%ﬁrﬂq gﬁo@rﬁéwe%iy W"Irﬁeﬁl_p:?l?:f %&'Tq‘?l ter
devi C%o@rgyfds&eéipﬂufhlig’m AREwite RrXiniPardizd® to WiRIctintlGRale diehiily bitkeentdaeent
conprises a tapered portion oriented to have a decreasi ng cross-sectional

di mensidgaeentrpair cfifirgtorireelementar d an i nterior of the first wedge wire filter
elenent. 41. The fluid filter device defined in any one of clainms 1-40,

wherein the_ seca or,ous ti,on gonprises a plural ity of on L Ngs.
42. The-fl ETIH’ f?‘i‘lath r 88‘0?%3%‘: ilﬂégali?'ﬁg QZI %ﬁ%lﬂf,a%ﬁéﬁle 1 %lslilggto%oq?q%fegggécond
openi NG§ssCRBRiH S®tartilly TR M Mpéd 6f 4 Wedgeange of fromabout 10 .1.mto about
150 gm 43. The fluid'filter device defined in C aim4l, wherein each of

the second openi ngs conprises a dinmension in the range of fromabout 10 gm
to abol 10Dhegflwid fiter dviee fefined iniClaisy 3Qewhereinach hisd wire cement cpmpriggeaei n

each of the second openi.n onprjses a dinmension in the range of from
about FBSGEFIQ SHSERTaL ig e shape of 2 frangle

33.  The fluid filter device defined in Claim 30, wherein each first wire element comprises a

cross-section substantially in the shape of a trapazoid.

34.  The fluid filter device defined in Claim 30, wherein each first wire element comprises a

cross-section substantially in the shape of a bi-laterally symmetrical trapazoid.

35.  The fluid filter device defined in Claim 30, wherein each first wire element comprises a

cross-section substantially in the shape of a sector.

36.  The fluid filter device defined in Claim 30, wherein each first wire element comprises a

cross-section substantially in the shape of a quadrant.

37.  The fluid filter device defined in Claim 30, wherein each first wire element comprises a

cross-section substantially in the shape of a sextant.

38.  The fluid filter device defined in Claim 30, wherein each first wire element comprises a

cross-section substantially in the shape of a semicircle.

39.  The fluid filter device defined in Claim 30, wherein each first wire element comprises a

cross-section substantially in the shape of a parabolic segment.
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45. The fluid filter device defined in Claim4l, wherein each of the second
openi ngs conprises a dinension in the range of fromabout 10 gmto about 30
gm 46. Wbeofdaidifilter device defined in O aim1-40, palmarabn/obessecond

porous section conprises a plurality of elongate second openi ngs, each

el ongat e second openi ng conprising a second nmej or dinension and a second

m nor 4@ ”eﬁ%'eofgm?hﬁlrte | vi@Sdefid*@Nint A BR¢ OF GhifRNF0-99. whéréin Ehh fikdiwire
filter device defined in Oaim 46, wherein the second major dimension is
subst aidnienlt cymprisealaltapered pdrtiom spiemted toohavelaotegiensidg wedss-asdtionalf dimgasige gomdar y

filter._.section. ,48. The fluid filter .device,defined in C aim46, wherein
the sdBSAIPHONSF ) BESHOr 8 ﬂieggg & Hreifes el gonal with respect to a

| ongi tudi nal axis of the secondary filter section. 49. The fluid filter

devi ceyjdef imiednil fiHledi RVRE, defiied 'an%' Rifie T PAFhsNRAOT wHERRNeOfRcdifd porous
substantially parallel with respect to a |ongitudinal axis of the second

filt ersestmtdooiprizesh plueligeobsedomd ogeningisnensi on i s substantially orthogonal
with respect to a longitudinal axis of the secondary filter section. WD

2012/ 021971 PCT, 1/Q0Q0928, .50, .T flui.d fijlter devi defined in.Caim
G0 2y o e hotdl Bl AR08 feiicrt il i 218 rSi st Sf Bt s B, copefingh
respeclhnipfisé d ARRhsibA i rangdef Hont MduS 26 QPR Aboli 1509imsection.  51. The
fluid fil'ter device defined 1n C aim46, wherein the second m nor di nensi on

is substantially parallel with respect to a |ongitudinal axis of the
secondBry fTHet 8nids6iten davice 3finathen fClaing 41j, | whereidesacbeofd8fei seegnd ropehimigmn 46,

wherei n the second .maj.or di nensi.on i.s st ant i, al ort hogonal with respect
to a I%W?Wﬁg}en%ﬂ‘?ﬁ’?r% é’é’gh?jbqui%:fpé‘p@@@ﬂ‘{)ﬁooéﬁa'the second mi nor
di mension is substantially parallel with respect to a |ongitudi nal axis of

the sepondarne fluddt Glte @edic® Mefin®d in 1t1Ginh | 41, dyvhdréiheéacHeyf @R s@ohdeshenihgdny
one of clains 46-52, wherein the second mnor dinension is in the range of
f r om atomprisesoa dimengion imthghange of f@maabout 34 punmigeabopu$Qumi | t er devi ce defi ned
in any one of clains 46-52, wherein the second mnor dinension is in the

range Z%f frﬂlrg ﬁgﬁu hlt%ro d‘g\t/iE:ne tcféﬁ%gc? Ys él?uqn 14]1}1\2%}'1':-:rein each of the second openings

comprises a dimension in the range of from about 10 um to about 30 um.

46.  The fluid filter device defined in Claim 1-40, wherein the second porous section
comprises a plurality of elongate second openings, each elongate second opening comprising a

second major dimension and a second minor dimension that is less than the major dimension.

47.  The fluid filter device defined in Claim 46, wherein the second major dimension is

substantially parallel with respect to a longitudinal axis of the secondary filter section.

48. The fluid filter device defined in Claim 46, wherein the second minor dimension is

substantially orthogonal with respect to a longitudinal axis of the secondary filter section.

49.  The fluid filter device defined in Claim 46, wherein the second major dimension is
substantially parallel with respect to a longitudinal axis of the second filter section and the
second minor dimension is substantially orthogonal with respect to a longitudinal axis of the

secondary filter section.
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55. The fluid filter device defined in any one of clains 46-52, wherein the
second mnor dinension is in the range of fromabout 10 jtmto about 50

56. The fwoi2dida2i47er devi ce defined in any one of clai necagAzR11/00b28ei n t he
second mnor dinmension is in the range of fromabout 10 pmto about 30 JAM
57. The fluid filter device defined in any one of clains 41-56, wherein the

secon or t e t.
Se Tgsedo o 3?1% gﬁ tgg& dggvlléc‘éejagﬁ@ f Chid @@C@H&emeﬁﬁesew@ nidjort §imeBLBAER

ined 1n daimb57, wherein the second wedge
wi r e fsubstentiatlyemogonad mithiregectto @l lomgitudinal exXis sé‘dmrsdcondaty felkersection. ar r anged
to define an el ongate openi ng between each adjacent pair of second wre

| | d.fil d d 8, V\/n h
geggﬁdg Wi re—ﬂ% g@nf‘ t?;rg%rl?elsgt r dcﬁ’\(;tgm@e %’I%‘ ergljﬁ?gg’feasr%lﬁr’nnqqswn‘?r ’{n%:é‘g’é’ﬁg’%e of
a md%bstafﬁ@l%%ﬂlﬁ?év% ngét%g@éﬂgﬂqgﬁg?&ls 66%he I&%nﬁw'tﬁteﬁ bddiigh. devi ce

defined 1n C , Wherein each second wre elenent "conprises a
cross-section substantially in the shape of a triangle. 61. The fluid
filterSXevithe foid fiker 'dtnvi@l defincgigin (heamedt6y wherins theosedond mejer dimpmsion is

conpri S8 S§-sec subst ant i aI I n t he e of zoi d

The. 110PRaRATyrtingonal sVt FeoRes: 1 X2 BF seDag el BRI Aidethe

el emendecGRIMRIihGre dinfenSioRSR - s%%%ht%ﬂlgs ymnantvhﬁl fe¥pect té Re1cHBRARGINA affis of the
bi-laterally symetrical trapazoi . The fluid filter device defined in

Cl ai m $8ondahefikérrseetzmh second wire el errent conprises a cross-section
substantially in the shape of a sector. 64. The fluid filter device

cr oss- Sect i T DRHREsR 8516E) AorFR v SEK A8 i BF S BERR 52 SRedha minor

dimension is in the range of from about 10 um to about 150 pm.

54.  The fluid filter device defined in any one of claims 46-52, wherein the second minor

dimension is in the range of from about 10 um to about 100 pm.

55.  The fluid filter device defined in any one of claims 46-52, wherein the second minor

dimension is in the range of from about 10 um to about 50 pm.

56.  The fluid filter device defined in any one of claims 46-52, wherein the second minor

dimension is in the range of from about 10 um to about 30 um.

57.  The fluid filter device defined in any one of claims 41-56, wherein the second porous

section is comprised in a second wedge wire filter element.

58.  The fluid filter device defined in Claim 57, wherein the second wedge wire filter element

comprises a plurality of second wire elements arranged to define an elongate opening between

each adjacent pair of second wire elements.

59.  The fluid filter device defined in Claim 58, wherein each second wire element comprises

a cross-section substantially in the shape of a wedge.
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65. The fluid filter device defined in Caimb58, wherein each second wire
el ement conprises a cross-section substantially in the shape of a sextant.
66. The fwoidida2i47er devi ce defined in C aimb58, wherei rCEAN0BEAHOOE W I e
el enent conprises a cross-section substantially in the shape of a

semcircle. 67. The fluid filter device defined in O ai m58 wherei n each

secongyo I I - | t OSn e of
o par A%5! { S TR fhef BERE GRe o LR, 57 S S AR Bt Hchidal WimBREP

cl ai ma @BssGséctiohabstantidbcih thd shape vf a iaaglemrent conpri ses a tapered portion
oriented to have a increasing cross-sectional dinmension in a direction

toward an interi of .the fllte el ement 69. The fluid
fil ter6ldeV|ﬂE tﬁ%&f%ﬂd?vhcea‘ﬁﬁfnﬁﬁié‘lvﬁal@lgg N&F@“}?Bﬁc fsﬁi;]qqﬁi]?‘?’“%t%’repéi’q{ﬁpr&gefl rst
cl eani I s fromthe first porous section
of ¢ el Ao EURH sobRah R IR (e heb O SBABIAREh 51 peT) caso11/ 000528 70, “The
fluid filter device defined in any one of clains 1-68, further conprising a
first & eanihedlud éitendevice dedimod én Cdninlniffnglmteén eahsefomnwize elexieat camprises t i on

the first porous ectl of the p ter section. 71. The fluid
filter® e CEIYLTY téaﬂ% ig the g’l‘?@e 6# n&l léf Y&‘Q’Wt“ﬁﬁé?a&?@“@ ‘he first _
cleaning elenent is annular. 72. The fluid filter device defined in Claim

69- 70,g3wWhergj LNg
ol eror T B Ao qeRRh i Cha R WHERTPEACH e ha B R el
mec hard gasds-sscti@psubstastialyantheshape oB&seceorbr ush el enent.  74. The fluid

filter device defined in Caim72, wherein the nechanical scraping el enent

cOMPriges al"lfeot?urlrgi %Iltgﬁger{ltiée defined in Claim 58, wherein each second wire element comprises

a cross-section substantially in the shape of a quadrant.

65.  The fluid filter device defined in Claim 58, wherein each second wire element comprises

a cross-section substantially in the shape of a sextant.

66.  The fluid filter device defined in Claim 58, wherein each second wire element comprises

a cross-section substantially in the shape of a semicircle.

67.  The fluid filter device defined in Claim 58, wherein each second wire element comprises

a cross-section substantially in the shape of a parabolic segment.

68.  The fluid filter device defined in any one of claims 58-67, wherein each first wire
element comprises a tapered portion oriented to have a increasing cross-sectional dimension in a

direction toward an interior of the first wedge wire filter element.

69.  The fluid filter device defined in any one of claims 1-68, further comprising a first

cleaning element to remove fouling materials from the first porous section of the primary filter

section.
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75. The fluid filter device defined in Caim72, wherein the nmechani cal
scrapi ng el enent conprises an O-ring elenent. 76. The fluid filter device
defi ned iwoan/mmgiof clainms 72-75, wherein the first cleardArgligioesrent
conprises a sleeve portion. 77. The fluid filter device defined in Caim
76, wherein the sleeve portion conprises a chanber for receiving a cleaning

fluid.7, 78-Tt%:Ehﬁu1ﬁ| filtét ddvideClefiiRY! Carflebhd1Bf cldim3 Y68 Furbr ebApfing % first

wherein the first cleaning elenment is coupled to a notive elenent that is
conf i crieanihg edementdo rémeove fosling matemialsofrash anwaterigr portioadhefirst porouk sedtion of
porou%hsection 791.The fluid filter device defined in any one of clains
69- 77, DGREMANlSTSEGONSt | eani ng el enent is coupled to a motive el ement
that is configured to reversibly nove the first cleaning elenment with

respect].t o THeeflhidr SlkerPRvRieSdeTiRed iR any oA A0 gini24970. Pihéreh hb 1110 BRaMing 80.

The fluid filter device defined in any one of clainms 78-79, wherein the
mot i veelementdnannudarconfi gured to nove the first cleaning elenent with
respect to the first porous section between a parked position and a

cl eani posi tin0n ~1.81.,. The fluid.fikLier ice,.definedd ai.m 8
wherei 12 ' ooieh B8 U 4768 et ih, Clafh, 0. FaERi, 3% el e ARk [ ermen
parti aj rgbmiﬁgcmgﬁaggz}qﬁggkmegtthrough the first porous section. 82.
The fluid filter device defined in Caim80, wherein, in the cleaning

position, the first cleanig% el ement substantially conpletely bl ocks
passag8-of Fheufluid: filtes dgtvicendefmed 9n (aino 72, whereimthe mgehanipak s¢raping ef¢mengr

devi ce fined, in a Qne of clains 69-82, further conprising a fluid
backvvacsoﬁﬁ)\fiaS Svéejblleulsn%ﬁ@}r%}en{(;perabl e between: (i) a closed position in which

fluid flowis in a direction fromthe first porous section to the second

por ous74s ect TN fluidnfiltdri devicandedimed iR @ hin® T2\VhaERIMN iRt meeaicaR stﬁ'@ﬁih% Qerént
fluid flowis in a direction fromthe second porous section to the first
por ouscosEEseomfoangedemante fluid filter device defined in O aim 83, wherein
t he backwash val ve elenent is configured to be noved to the open position

upon bgy ng HANkAG f?ﬁerbé/evsc%edefﬂnfa& bin Cdlgi?fp WQ?wﬁ'er%HF e’ mechanical scraping element

comprises an O-ring element.

76.  The fluid filter device defined in any one of claims 72-75, wherein the first cleaning

element comprises a sleeve portion.

77.  The fluid filter device defined in Claim 76, wherein the sleeve portion comprises a

chamber for receiving a cleaning fluid.

78.  The fluid filter device defined in any one of claims 69-77, wherein the first cleaning
element is coupled to a motive element that is configured to move the first cleaning element with

respect to the first porous section.

79.  The fluid filter device defined in any one of claims 69-77, wherein the first cleaning
element is coupled to a motive element that is configured to reversibly move the first cleaning

element with respect to the first porous section.
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85. The fluid filter device defined in Claim84, wherein the first cleaning
el enent conprises a peripheral portion configured to create a substanti al
fluid seavowntdn2smriabutti ng surface of the backwash val veTalanaminoszken t he
backwash val ve elenent is in the open position. 86. The fluid filter
device defined in any one of clains 83-85, wherein the backwash val ve

ol erBni. 6o . o . e '
val vo B omon S0 fter YRALESheRe T HF Ry TS GRS 1o, R o ROy AREN,
filtercofigied.to nie tHd first lcleaning ieldnsunt ahdthi respedeto the dirstrpoadys eotorbetolean as
1-86, further conprising a second cleaning elenment to renove fouling

mat er i RArkedrnositiongad 8 SleIAMERSFIHAL. section of the secondary filter section.
WO 2012/ 021971PCT/ CA2011/ 000928 88. The fluid filter device defined in any

one ofgcl aifg ﬁ'i?%ltér%e“&@.rdeﬁ%@ﬁﬂ eN4e 8o f\\@lﬁg&ﬂ, G B8R ]%i@g 8, {Re FgOVe

fouling naterla? roman interior portid e second por section of the
seconddeanirg dlementse teastquartial i blockk padshge of fluit tlevuglethe drstgotousadction. any one
of clainms 87-88, wherein the second cleaning elenment is annular. 90. The

Ll B S R B TR
conpr  dcang Eriee Bty SHRIGHE POEKGPRIARLTT LT CERYER, SRl reroae,

90, whecwom t he nechani cal scraping el enent conprises a foamelenent. 93.
The fluid filter device defined in Caim90, wherein the nechani cal

et  neki n i, MHCR devie hosd on Mhurupert Plims GL8onrBrbEmPESioE e

CONPr i BRRwASHSAGY 1RRnt bPetable between: (i) a closed position in which fluid flow is in a
direction from the first porous section to the second porous section, and (ii) an open postion
wherein at least a portion of fluid flow is in a direction from the second porous section to the first

porous section.

84. The fluid filter device defined in Claim 83, wherein the backwash valve element is

configured to be moved to the open position upon being contacted by the first cleaning element.

85.  The fluid filter device defined in Claim 84, wherein the first cleaning element comprises
a peripheral portion configured to create a substantial fluid seal with an abutting surface of the

backwash valve element when the backwash valve element is in the open position.

86.  The fluid filter device defined in any one of claims 83-85, wherein the backwash valve
element comprises a biasing element configured to maintain the backwash valve element in the

closed position during normal operation of the fluid filter device.

87.  The fluid filter device defined in any one of claims 1-86, further comprising a second

cleaning element to remove fouling materials from the second porous section of the secondary

filter section.
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95. The fluid filter device defined in Caim94, wherein the sleeve portion
conprises a chanber for receiving a cleaning fluid. 96. The fluid filter
devi ce deWpnret/i2m7Cl ai m 88, wherein the second cl eani ngPelram2nt1/00M2Br i Ses
an annul ar portion that includes at |east one jet elenent for jetting fluid
at a first side of the second porous section to renove fouling materials

from ec hi : Ean. i of
devi o et | naq LR deviee RERRHIP R PR DTS 1286 futikhiuohiphlsie & b @hg
not i vecledningeelementeo rémovofouligg materiats fromentinerian partian tiosdcbnd padoud s¢ctidpect
to thefﬁﬁcondﬂggrﬁgs section. WD 2012/021971PCT/ CA2011/ 000928 98. The
f1ui d F5Hs EFOUERY BECTASFId in C aim 96, wherein the annular portion is
coupled to a second notive elenent that is configured to reversibly nove

t he argwl arToflkid Mtepidefice ASRRE intDyldiR TRIARE TP Yshesdif thePfecond %}eaﬂ_ilﬁﬁul ar

fluid filter device defined in any one of clains 96-98, wherein the an
por t i gieraentis amwlara chanber for receiving a cleaning fluid. 100. The fluid
filter device defined in any one of clains 96-98, wherein the annul ar

porti co i chanber for .recejvi liguid cleaning fluid. 101
The f%’r d f”.ﬂfet gﬁﬁd@\; VY& ?ﬁogﬁdi " §h§f“§g(é€%fw ‘?fslinn’g‘esf@S’ " clgaipgclerpent
annul ajonipeistd Pmecimiial S@gpidg Blearher for receiving an aqueous cleaning
fluid. 102. The fluid filter device defined in any one of clains 99-101,

wherei n the chanber conprises a flow distribution channel in fluid
comunilcat i B¢ Buidofiliaredeyidet defipediimd:laim 68, whereirf thei meélianical sctaping elaedit ned

in daj é’é %g ei.n the chanber further conprises a transition zone
intergdé)gH S e Mm%glﬁle]fxﬁlgn | ow di stribution channel and the nozzle slit

openi ng.
92.  The fluid filter device defined in Claim 90, wherein the mechanical scraping element

comprises a foam element.

93.  The fluid filter device defined in Claim 90, wherein the mechanical scraping element

comprises an O-ring element.

94.  The fluid filter device defined in any one of claims 90-93, wherein the second cleaning

element comprises a sleeve portion.

95.  The fluid filter device defined in Claim 94, wherein the sleeve portion comprises a

chamber for receiving a cleaning fluid.

96.  The fluid filter device defined in Claim 88, wherein the second cleaning element
comprises an annular portion that includes at least one jet element for jetting fluid at a first side

of the second porous section to remove fouling materials from a second side of the second

porous section.

97.  The fluid filter device defined in Claim 96, wherein the annular portion is coupled to a

motive element that is configured to move the annular portion with respect to the second porous

section.
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104. The fluid filter device defined in Caim 103, wherein the transition
zone conprising a decreasing thickness gradient in a direction fromthe

fl ow di stwoktam7ehannel to the nozzle slit opening. P0%/CA0filo0dES

i sol ation device for isolation an exterior fluid froma surface of an

encl osure containing interior fluid, the device conprising a sleeve el enent
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the surface o osure, and an ‘exten |on In

ext er beond motive iekenieno kiat édcdnfignredao rexetrsibly héne the rahmuiar pdrtibhevithnekmstte; a
distal portion of the sleeve element configured to actuate a backwash

el emethe %@ﬁfﬁ%‘@ée?t@‘backwash the interior fluid fromthe encl osure when
the sleeve elenment is in the extended position. 106. The fluid isolation

devi cggdef irfediuid fiftbPadVid O fin ‘(éj’&% &hy ohbof %Ir‘]hgﬂnﬁ’%r% 'véheI-ehx? the Mrfhidri dokdn

device defined 1 n any one o alns” 1-68 and 87-1
2012/ oahpriseP@ThaiABerifor fOI9RR a deahinglfhadf | ui d i sol ati on deV| ce defined in
any one of Cainms 105-106, vvherei n the backwash elenent is the fluid

back def n any on f dai 108, The.fl d
o P A i BT el deliig D28y Hrdef s PR soherain,fha AUl OFIE ny a
cl eanb&ﬂgﬁie%%ﬂ&mf)é}ffofFe'EfQiY/id”gQalfuﬁHJlbIEQn1H§hﬁ{d al's fromthe surface of the

encl osur

101.  The fluid filter device defined in any one of claims 96-98, wherein the annular portion

comprises a chamber for receiving an aqueous cleaning fluid.

102. The fluid filter device defined in any one of claims 99-101, wherein the chamber

comprises a flow distribution channel in fluid communication a nozzle slit opening.

103.  The fluid filter device defined in Claim 102, wherein the chamber further comprises a

transition zone interposed between the flow distribution channel and the nozzle slit opening.

104.  The fluid filter device defined in Claim 103, wherein the transition zone comprising a
decreasing thickness gradient in a direction from the flow distribution channel to the nozzle slit

opening.

105. A fluid isolation device for isolation an exterior fluid from a surface of an enclosure
containing interior fluid, the device comprising a sleeve element movable between: (i) a
retracted portion in which exterior fluid contacts the surface of the enclosure, and (ii) an
extended position in which exterior fluid is isolated from contacting the surface of the enclosure;
a distal portion of the sleeve element configured to actuate a backwash element configured to
backwash the interior fluid from the enclosure when the sleeve element is in the extended

position.

106.  The fluid isolation device defined in Claim 105, wherein the enclosure is the fluid filter

device defined in any one of Claims 1-68 and 87-104.
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107. The fluid isolation device defined in any one of Claims 105-106, wherein the backwash

element is the fluid backwash valve element defined in any one of Claims 83-86.

108. The fluid isolation device defined in any one of Claims 105-107, further comprising a

cleaning element for removing fouling materials from the surface of the enclosure.
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