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FI LTRATI ONELEMENT AND METHOD OF CONSTRUCTI NGA
FI LTRATI ONASSEMBLY Field O The Invention The
WO pwsentisen rel ates generally to filtration, anPCTHOS®05/000434
particularly to a coupler for joining filtration
el ements. Description O Rehated Art Filtration
nmenbranes are used for the renoval of unwanted

particles or orgfg]_il l@ﬁb%ﬁﬁ%ﬁ@fﬁ ANBesl of fluids.
VD
tygg%irn%ﬁg?l Igsjr |1$ %%?lbg(ril&g?g ri %Ei%t@%@e%i ng

. t of wastewater for disposal or re-use,
Field QF%&%gﬁgéelﬂ%a ering, desalination, and clarification of

j Ui cesThennResionaBitdl@erdralget. filkralidd, ahd adrépaticalads to a coupler
. .i.ncl ude, spiral -wound, hollow fiber, and tubul ar
for joipragfiltation clggpats.of t en, t he spiral wound filtration

Descri?ﬁﬂ?r@fﬁeﬁ&g]eﬁpﬂ osed in a hard outer wap to forma

ration enment. One or nore spiral wound
fil tr afiltoatioalneereivbsesaareugkdoetiic nerhbvah oAuoarsedgarticles or

51 B b o BB Rty e e
treatmértlahf @ﬁﬁﬁ@atﬁ)%scﬁm?ihki_n%'Watérbél@étfﬁﬂ%&ﬂ?trédhhkﬁt%f‘v@i@tewater or

menbrane. Material is rejected by the filtration nmedia
disposgitoir [re-upe shdge devertesing, ddspiduegiont el dleificationdf jusces ewimes dind

for e..or further .processing. |In.one type of
beverag?ﬁ. t}iL‘JlE]iait%H rréeglgbé‘%q%}g%%cgwlriaﬂ%PH%cﬂ é}loﬁfm %81', 3pd H’H}L‘éar membranes.
Most offieh] thakpiedl v e lirtioneAEHbiBAORY dnsioRel i Kadll oW Map to form a
filtration menbranes secured between two

filtratignelpmente MrsnTABOTS SRird vead filptionslements atgdlaced evithin a housing

i t L0F . ing.; The | eading end
to fornt, Efifhoft siif1f LR BURHRRIN SRS o] RS BE R Ghe Tt cna of
the filteation asdeatbéntndihrdirghnie Skation hituitdare Marutigirs REdtEEbEthe

.that _seal.s against the interior surface of the
filtratiqn mﬁﬁilétwaiaf? REEPE4P BerscTHbinuieh dhe mpdia gpd Haremexed frgise or further
processifgVes to position the el ement within the housing.
Additional filtration elenments may be pl aced
end- t dnend typetdfifiitrition dssanshlp §nown i theiadetveo dbramger filtration

ssenbly. However. the nf.i guration of the known art .

clemenf, SRR oo Lo Biedtesiies Srauret PN o bve dnti-

telescoﬁﬁ]@t%‘ﬂﬁ E):Eéc)és, kﬁt’f@ﬁla&é@éﬁ@ﬂ@%ﬂgl ﬁg&gg t5 E?}dtfé?ia%%‘leb?{' g%ﬁbﬁ%% ”léhe
leadingmsiren de Hsireamsiderplehesmsniiakisdes 4 cidufbratial rine sea
w3811 0t AL e A REAP el e
housing ePhabgiesdal alsh B&®estopdkieieh the element within the housing. Additional
filtration elements may be placed end-to-end within the housing to provide a larger assembly.
However, the configuration of the known art imposes significant restrictions on
filtration capability. For instance, the friction fit of the protruding brine seal on the outer
perimeter of large diameter filtration elements makes it difficult to insert or pull the element
into the housing, or to remove it when necessary for inspection or replacement. Since a larger
diameter brine seal proportionally increases the contact area and correspondingly the friction,
the larger the diameter of the element the greater the resistance to insertion of it into a
housing. This drawback is compounded when attempting to insert or remove multiple

filtration elements all having brine seals joined end to end into or from the housing of a
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di aneter brine seal proportionally increases the
contact area and correspondingly the friction, the
wo asogerosehe di aneter of the el enent the great ePCT/HB2005/000434
resistance to insertion of it into a housing. This
drawback i s conpounded whenzattenpting to insert or
remove nultiple filtration elenents all having brine
ﬁltratu%?ﬁlsén‘ﬂ)l I iRde RO th@fcﬁeguééélttg iRderd d'rq %O@tﬂg%ﬁhﬁ]&l Qbments may
I'tration assenbly. Increasing the force used
result 1nm19m|age torthe étpationtelemdrits.t rati on el ements may result in
damage e filtration el enents. Another fact
desi grit 3@3 o desh PN sy R emsiSPRIoNiRg ﬂ?}rqllwcl%%rlgﬁuon
membraREE BRE8hdréntliBRIchONST BB Im BB &/ tebsdoBE" HRIED HRG/sleth
"tel escope" under the systemtglr essures present in'the
pressusep prepeiit iln et attansproggrsn When 9§yséﬁm1sdmegrfemﬂmdrto enter the
[ r f a | ral -
end arJa of agﬁ{rﬁ ¥ en%enﬁ grragg %Ileznegg tﬁ F%d wag%ﬁ? %qulzaﬁnaaum fluid
flow. ]fnbmmlg terdtasétvgofithe fillirationt @embfant Peogofidradlyiifdteases the cross-

rrbr ape proportionally increases the crosssectional
sectiong} argn ok the FeniiEals ARaseki9 sy elgm RyCssyEy: elﬁavctﬂrég@am@z thejgereter
poﬂlon?@ef%%?gﬁlgwﬁgﬂ@%;gﬁﬁ%a@é éR ol%égllﬁtgbrg 1 ftﬁ’dlfxﬁ oy H}ﬁgonly referred to as

"telescomhg ric tekasca@mgtmblﬂsnmismglcrea%mtﬂe ir&saa@mgngaméteﬂ;l em

al so ingreas lncre i ng - :

Addi t i tFCrr&?ﬁyt tﬁ%f(% RAtaP esr@ﬁlaég' &’Plﬁaml%n frhe hene seal
betweeh ﬁh&ﬁl&@ﬁo@gleﬁféﬁt DS hSeghe RESIRESH 4d; 11fn!g| ﬁlﬁgﬁélpaements within

el ement and the housing to position j oIrn
the housinigt asaw¢lbas tolpaerdide 8 sealthietweentibe hbusntsgmdalse hmisingzaél“}tus ifa
eal et ween .t he el ene

brine 5%1 (i)svda%leargg% Hipng, de 25sem q?flg PHRiey 88{1%%?' h ets?pg b n%y

compr@hie&s s, ﬁlﬁ@ﬁot@@lbﬂlelht&nhfﬂ Be 861RItb AthveHBIGHVOR eiif)c{ﬂ[%lﬁfﬂg%@éinent and
the filtration el ement may be able to nove relative to

the integpty-ef; the pRPaLAtiondFROGSES By be wempmrezgcql t I,oargﬁ "wmr type" brine seals

s ORI 1S SRR BE SATAAD G5y 4R bnvron or v

shaped $>ubp eels Wher plecadiedn mukiptd €lesmehsoinse endiosl. retfduﬁ@msemon at one

hevrqon or_vshaped brjne seals when placed on nultiple
end of @Fgﬁ%ﬁ?& al}doWHB%géfﬁloatttbe epRpstie qodr Ehispaeans sehstantiabieor space at
both engggf@ig hbi&n §1!15er Fie i thdrawal at the opposite end.
hi s neans st anti a | oor space at both ends of the
h ousi dde prist alb elsb edritenipldes thh@spof amrcmmfeainﬁal band which
the use of a band whi ch

et S i o Bt e
retain a@hl@vﬁﬁ@nﬁk%@%‘lﬁc@d bawRleARR @rﬁis‘%’?ltxlvo &t tfbnre%r?élﬂt s.arggal

| aced between the ends o ration
construghiehdaes SIOt lppk ﬁlecﬁ’éﬁmftrrts; tagether d@&sayman bk pulled theowdhemipnising, and

g T T R R

bet we@huawier dXisida RéRIMRhS art for a filtration element that may be easily
and securely interlocked to an adjoining element, and that also allows single or multiple
coupled elements to be easily inserted into, and removed from, a filtration assembly housing
utilizing a single brine seal.
Brief Summary Of The Invention

The present invention is directed to an apparatus and method for easily and

securely coupling filtration elements while minimizing the contact area of the brine with the

filtration assembly housing. Each coupler includes a center support with anti-telescoping
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Thus there exists a need in the art for a filtration
el emrent that nmay be easily and securely interlocked to
w@rooatijiseni ng el ement, and that al so all ows siPQI/ESN5/000434
mul tiple coupled elenents to be easily inserted into,
and renoved from a filtrat3.on assenbly housing
utilizing a single brine seal. Brief SummaryOf The
spokes kGBIL Hdn] &ﬁt%ﬁﬁwgpt I%ifnn\f@ﬁgeﬂ ?Qd§ orSsids 51%%% Sl sRo@Y the
appar atus and netho or easify and securely coupling
perimefer bf thetouten setfareenfitise ninj drel intlnidenezeptpctds docendinint adteeper link.

e Bt B e B b LSRR e, v
coupler@Rhh bb ﬁit@rﬁé&l@ﬁ 39 %&Qﬁl%ia LAftig fage-féd-%teet Jhﬁgﬁe?ﬁtgﬁgnlh% tRe skis

rim Raised pads or skis are spaced aroun . o
and recgpiptlne o pachfcoupler, and placingrkeensss iof thielrecapitaplesan dnteriodkuatel join

receptacles for receiving.a keeper .link, A ch | is
the couplS H TR B4 PR N S TR o 8 tgyal When iserted
into a flRMMEESHbIS heasdhg, tHldss madndiethd8oRRUPASS VithaRe Busing, thus
interlocked by placing a seal in the face-to-face

reducingih freqtignalfpicg etiipen e equpler andithe draysiee | T sbis adscallow for a
. L.aci ' j . .
st 50Ul e 5L DR BEREL P oy O SRUPRLBE Py

resistange withothe hewstig tham Sesntcownnerad evhee mmveiple BiliRvchld 9y itliked. The
[ filtration assenply housing, .the skis mnimze

single t'tr}r%%eéﬁe%fhngrt% Sheresent MUCHIOBINHLD © infeed arrliwithdrapmeirom the
same eﬁr({] btht AP@ind. Of }ﬁﬁftﬁeeﬂlutaﬁgn Qllgﬁ‘lg i mg? g? IE%}JZII‘%? ?'c?}ié@@ and easily

e skis al$o allow for a single I'ow
insertedsianéd, or venaved S, faofltratigy assethblyyhoosingl witizitesfeves sdals agl
resi stance with the housing than is

..in s fLigtional
requlrlrggn%dc"(EE%rQ? tREh RSPt i pl e brine seals are utilized.
The simglhestkkéMplasedhbomand Bipld- foP8 sPirESR&hbrane filtration
i nvention may be i'nserted and withdrawn fromthe sane

elementlipying a sieal msodirang. entlesed withinirjgid outdriwras inoludes @ mentessupport

: | v, 1 qined ily i ted i.nt. r ..
it TR SO D5 PR ol KT S Bl g s
outerwibpyeid 1€ flogt anidreheftdsiiieh &8 Yetpradicul41a8 thd 19061 hPAGRrwrap.

| ary enmbodi nent, a coupler for a

In a first_exe
Receptaglgsag S%%Wahgdp thelciewnfesence o0& et frge af theirimlfor receiving
; o g : des
ko EARLA0S ELPIEE TN, B Bt A RE NS OR BEES: e
adjoinirg tompterd may be alacedrfacde fick endreacutvel jogethetby Qlliqgﬁiﬁg thegi d
e SLUAE0, S0, 025, L1 ODL and, e ace ML Ch RS

couplerRRfRMACA §8a13h TSR Rds &Y ffj?lg :féjceg B?a\&ﬁcﬁlgiﬂgtzﬁﬁe@%g ?s ffnlglcnlﬁnlaﬁveen

outer surface of the rim recei _
the two afpgmingehseovielconmestinnl t he face of the rimreceives a

COTD 6774205 BF e B R T s s
filtratioh BRment within a rigid outerwrap, a first coupler joined to the first filtration element,
a second spiral filtration element within a rigid outerwrap, a second coupler joined to the
second filtration element, a seal positioned in the channels between the first and second
couplers, and a plurality of keepers placed in the aligned receptacles of the first and second
couplers.

In a third exemplary embodiment, a filtration assembly includes a plurality of

spiral filtration elements coupled together end-to-end, and placed in a filtration housing
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receptacl es on each coupler and placing keepers in the
receptacle pairs to interlock the couplers together. A
W@ em@b/070522 he channel s on the faces of adj oi ni NBCT/US2005/000434
couplers is held between the two, formng a secure
connection. hi a second exenplary enbodi nent, a
filtration assenbly includes a first spiral filtration
ing§l nyl g i 8, fhi he outlet end of
having 3 (B8R e, e At ool of Ry WPt i Hoows o the outlt end o
the howsmgadn dorspa cadpletel asseattilpn el enent within a rigid
. ut erwrap, .a.secqond coupler joined to the second
B“efIF‘?SF'E‘Pg{"i'{iﬁthéﬂISW@‘H?gs a seal positioned in the channels
bet vequiGt 1g fd &xplodB PersfCARE Vi BE B S coriés acdyr&ihg'té by
of keepers placed in the aligned receptacles of the
embodfneng pf Biepresevionentionpl ers. Li a third exenpl ary
enbodidyen a filtration assenbly i.ncl udes.a pl.ural.i.t
of spia 215 ik aflalADSP ot L IS h R fefribh Brtnctwo
coupleRd FIG: EfiflerlRREl BEaB@dnificedtol fakbé FalhticHRhipOMEh B Beeper.
Ahaving a pressure plate and brine seal at the inlet
end, i&@- 31z mbrgken, persperéive vievhef o filtrattionassenaily mpeording to an
' . . et . Br riptiqn
ermbod Y b EMhg e v VR AT s A BhoRE B ARy ena-
to-end.of two coupl ers according to an enbodi nent of the
prese invention. FIG 2 is an en|arged, fragmentar
per sp%&@fi V& ap @lprerd p&fﬁ?&%\f%wemoftth%ﬁﬂmowamlx 0BG, 3
laced Fhiifin oh dQiBEV6kes, t ogether in face-to- face
place rel anti onsshi plyvvi t nﬂq‘ga keeper. FIG 3 is a broken,
per sp&dti ¥ & aspeaspectiveaviéw lof p dhiushslessaicbdrdireco andinbgdiment of
4 an, enbodi ment of the present invention wherein
the preseff VBRI | tration el ements are connected endto- end.

FIG 41GS6 %rhneéﬂla@%&l,egrogﬁge%ﬁgﬁﬁli WUEwW\EEYY Qftiet BRd of the filtration
filtration assenbly of FIG 3 placed within an

assembhsefdfiol. ¢, shoudngihe ppsitoniBg o thee tharss pleets ofF 16, Swvitiin the
assembiIr UST sl eeve according to an enbodi nent of the
resent invention. FIG 6 is an enl arged,

Cr oSS F$@cY iscuﬁédnla\/%dﬂly\bmﬁs-ﬁdaﬁoﬁaﬂdi@& o ik iafet R of the filtration
filtration assenbly of FIG 4, showi ng the positioning.
assembp of IHE- dishoyingdherapitiopingnithe pregrymmiphate ped eeslyeetprpfile brine

seal.

Detailed Description Of Exemplary Embodiments

Couplers in accordance with an exemplary embodiment of the present
invention are depicted in FIG. 1. Each coupler 10a, 10b includes a cylindrical center support
12 having an inner surface defining a circular opening 14. As shown, a permeate tube 16,
typically combined with a permeate adapter 18 may pass through circular opening 14. Spokes
20 extend radially outward from the outer surface of center support 12 to the inner surface of a
cylindrical rim 22 which encircles and joins to the outer ends of spokes 20. As can be better
seen in the cross-sectional view of FIG. 6, the front edge of each spoke 20 has a slightly
concave taper, with the rear edge of each spoke 20 being substantially straight. Returning to
FIG. 1, rim 22 has outer and inner rim faces 24, 26. A generally U-shaped channel 28 extends
around the perimeter of outer face 24 for receiving a complementary configured compressibie
seal 25.
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FIG 7 is an enlarged, cross-sectional view of the
inlet end of the filtration assenbly of FIG 4 show ng
W0 b@spose: i oni ng of the pressure plate and redPCBEUS2005/000434
profile brine seal. Detailed Description O Exenplary
Enbodi ments Coupl ers in accprdance with an exenpl ary
enbodi nent of the present invention are depicted in
FIG L. r C
cent er- SR EUSIEY e A ok 06k SFERBI B Eitler surtuce
of rim @2 r Endhagki B B;mhagedlafb a bﬁm&ﬂ&d Wetrahadioe eRediding wheardD, from the outer

e B o B g G e B T e
rectan%lﬁa{r“t@ﬁ chirfa@ H%#ﬂ%%kf’}ﬁ R ecipfabRE 82 nglagﬁ? trtnS SB&V\%I&%L% a€ fdrhed in

i'nner surface of ‘a cylindric
each sla30ito cdcese arh@epemanvmch tobazlookig ahamﬁ&o@lexsri@ke@s 24t se’éﬂ in FIG.

seen in the Cr 0SS; ectl onal ew o
2, eachBOemE LS e b T TR S Eetenggieyap portion 38,
togethéi‘%‘fﬁﬂg akePRlle-s E@ rdcB& 1hea¢h 8496. 2he SRGM mlag(?irst portlon
bei ng Substanti a straight. Returning to
36 at itg digmpterdugrsatenihgn ‘thméldth (taheman eglizdijorp aucm@mwmay |ayout the
nm)otl%'e?c‘t rsgcoélg%glg}Z%gextends around the perineter of

ace " Eeei vi ng a conpl enentary confi gured
conpr essshoiva is 8atiS . 2Baddn) dop®ost shdped Rebpde34thas aaiaf@@; center
pads or skis 30 extend around the outer surface of rim
port10nz3z4a ceRReFting largy truscaipd pei-grcularepd nediay bt withdl width of the
0
contr XA RIAD9-UPUN byl QTG PREESSH LGB bR 02 snd e
larger frummaetl isem2irdutartcne pbitiins B4k tias@td Arwithin the ldraeecifiildr Portion of

Recept acl.es_ 32 adj acent, to outer face 26 are
receptatlss A AT SBAVS A T16D % U GeBnyEpr p@@é@@m@u {ininghdes a notch
or cut U8 WG SoRALEL ?d"ltef U R nﬂ-x%dat%%o??{ Qf éd?nﬂ:rkglon of the

2, each receptacle 32 inc u es a cir |rs
end poximns fwixen Eﬁyamjfoacerfémtdanmdlmnlas eagiods POraf |t1mmre38ptacle The relief
Lt N F S R A SR I
betweeﬁleqaéﬁﬁn@i is greater than the width (taken in a
direction circunferenti al I¥ about the rim of
t

rect arfwle@n ingdén ﬁdindbfriduabﬁ B8ion Atengitsa2 inclleGShard oated wrap

. - h
st o g R R Ry AR g v

ﬁltratlcﬁi’ﬂerﬂﬁftﬂlz @ﬂitﬁud%é E,peiﬂih&ziﬁe tube 50ivilith efterddiebeiRBéLheROBNPlIeRNWith a
34a SI zed to fit within the narrower rectangul ar

spiral yyyndifiisation merBlna ct ¥raped EPUrH@ crBRaR fuber Whanst félling the area
betweefl?ﬁ@ gpe?fn('é::i&t}ra'lt: e a‘ﬁﬁ %g%ﬂlr% 'ﬁﬁtgéf W?a St 117'1%?6 %ib %‘L&Qx" lhe[ S}gultalﬁ?y of
ﬁltratlmlmﬁmenmﬂzhﬁpl@sd ead-to- &ﬁinwdihradymﬁmg efemps coledttigether with

es a_hot . - .
keepers &acelé(jln the ahngneg receptacles of adjoining couplers. The adjoining filtration

elements 42 are thus coupled end-to-end, with the compressible seal fitting into the channels
on the outer faces of adjoining couplers. When the filtration system is operational pressure on
the assembly will cause seal 25 to form a fluid tight seal.

As shown in FIG. 6, permeate tube coupling 54 is a cylindrical tube with an
inner diameter slightly larger than the diameter of permeate tube 50. Four grooves 56a, 56b,
56c¢, 56d extend circumferentially about the inner surface of coupling 54, each groove
receiving an O-ring seal (not shown). Permeate tubes of adjoining filtration elements may

thus be joined by placing the permeate tube coupling approximately half way over the first
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or cut out 40 which provides a relief area to

accommodat e sone degree of conpression of the end
W@eoosionnss2 when they are force fitted into circRPCHIS2005/000434

portions 36 of the receptacle. The relief area al so

accommodat es sone |imted gxpansion and contraction in

a |longitudinal direction betvveen el ements. As seen in

I c
pemed e LY Pl 406 A ATURTIEAD RS, LB e, o
placing the pemgateetiube dﬂasecbﬁcﬂ) ﬁltﬁmoﬁ Ielevm:nbmsthe reEInEinG;gbI@lf eRnb permeate
tian, el epent 42 includes ate tube 50
tube CC&}&HL% Jee e fie eAmaae Hesrgn E'P@i-tlﬁtwr@nwmn It should be

undersﬁé’@ﬂ Right b ipk L Bd ﬁh'Be ﬁl"W&ﬂé ﬁoﬁfﬂeﬁ‘l@%ﬂ) @sLé?l‘ﬂ BEReh TEH Edﬂommg
tube 50 and fil e area bet e perneate tu

pair of gpupleriad O amcUIthleh'ough fe. peBnedté couplerhas bgen onfitdd fr@m FG. 1 for

1 plurality of filtration elenents 42 are pl aced

clarity.eng-to-end, with adjoi ni ng el ements coupl ed toget her

vvn th kceedeeﬁ & piaaed ﬁ!ltﬁatioh%ss’élﬂb%n%j cc;rﬁ 1@&1@ of end-to-end
oi nin upl ers. The adjoinin atl on el enents
Goupledtﬁ tbatlénte%a@ntsoﬁxpleepdeﬁ@m 6-hewging tAs bﬁet steermr Elﬁ.udolt@ end

prion il KRS, Gy ST Aot Sl AR orion o

housm@ aer Bbd)kiﬂ@how es E@ r’@ aQBaltnﬁtﬁmaSt!S Erﬁ@&ly\/y@chreﬁ&b'ﬂ% ﬁlﬁ&if coupler
forma fluid ht seal shown in FIG 6,

102 106&%1%%@%%1 Q,fdb‘?)ﬁlt on gssemblyy 3991 mAWRT ehpxiendse wit h
cremm a1 ARG LBCO o hi A o

channebé® enodndits outef pereméteiainl whietbolow-piadile, Mieharsedr traeeeal70 is
rOove I ecs IVI ng an O-ring seal (not

locatedg ﬁua’%llii?g o PO s rieheSPRPLY. Aok SPowd 2 fhrust
sleeve Bl RIIRBY 8t KB Yo PHSssig] &tﬁ?glcpd‘f h%hﬁﬁ% B9, Fd]ﬁ)vﬁﬁé HB&k&lity of end-

t ube coupling approxi mately hal fway over
to-end filtyagipp elemsatsel2t Woeerbeaptidtis tosatedat thagstlsteand ¢fimusing 60 and is

held in BFITBRY Spipt i 70 s B b ol Siepinats piitietais
circumRr &Ry atoind B infdMhebo@uingbot he perneate tube
coupling, thus joining the two perneate tubes in

f1 ui dAsicghbe bevheeen adtlGod. thiust deeyal7d abeomm@tosanmmbodlment of

the preieﬂ?ﬁv\%zgl}]tfeglgc %E%er&ﬂ)ﬁ%ﬁ%‘&%%ﬂr%ieemgg% aP @érglaol g’ tﬁeh 8}H&1§I§r removed
to formal "Cahgpe. tTie thastsede Maapkias bbaﬁgllﬁl%iéblﬁﬁ?dslﬁdtﬂdfof f@Bition into a
, a filtration

1.for een in FIG
CYllnd%§&%11% eﬂgefegf}‘d}qué@g The plgpeahas guigioicat aneraorars that once
] i 4 -1 i housi
T o
fonnedhmtls’hsﬁ glepv%’ébrddacathle evaigio ao@thateaial ofdRe whicol, dnd dlloivcied to

th mei n portion of housing 60. Looking now to
ﬂowm{f’lu%ﬂ the s ?‘%? VE&eal mount 64 is rigidly secured to the rim

of CouPhR! adjoining couplers 10a, 10b are placed face-to-face with a compressible
seal 25 positioned between, in the channels 28 on each face. As seen in FIG. 2, the skis 30
and receptacles 32 on the adjoining couplers 10a, 10b are aligned, and a keeper link 34 is
placed, under slight compression, within receptacle pairs around the perimeter of the couplers.
While FIG. 1 shows multiple skis 30 and receptacles 32 on each coupler 10a, 10b, any number
may be employed depending upon the application. A minimum of two would suffice to hold
the couplers together, more may be used in applications having higher system pressures. In

one exemplary embodiment, four skis on each coupler may be used. Similarly, each
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10a |l ocated at the inlet end of the filtration

assenbly. Seal nount 64 extends circunferentially
wa@emansehe i nner surface of coupler 10a and i PCT/US®E5/000434

an arm 66 having a channel 68 around its outer

perinmeter in which a lowprofile, V-shaped brine sea

70 is located. Turning now to the opposite end of the

| . .
recepta]fﬂg C&aet&g b%e{%ﬁ%@%@ ve\lzlegrﬂé%@ur SOISQ&ﬂ?plg éoh%ﬂe?% h#&ﬁgﬁeéz%ﬁfls
aroundftlod peyimnetey mapbwoaieldtlwngflessnhﬁtﬁwehmdkéelpbltsr &dpending on the

ts 42. An ocat e at.t e outl et

. el
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-k RO R R Ry TR e sltubridy B S oe end oo kghuring
use. It HipIgeIesiF DR WeWev @, fo (B Igepdes tcﬂk@@&npﬂéeﬁbk%a% have a degree
sl eeve 71 can thus be slightl npressed fo

of menjory & thepsan he eorapressiomitediato t¥xf: receatactss. aeéwﬂnﬁ tyuncated ends

34b ac&%ﬁé«%@% dpl-ggeﬁneﬂt ?fé( §>o:l~I ﬁthﬁ#et:%g‘f%c?@%% go ga%ﬂ}g/tatﬁglartngﬁagﬁgqf gkeeper.
Other vfanatu&rswgﬂl;bevupphuem tb hlﬁash okisled th thépet, bud &% wishih ehi'®dpé Bf the

t.hrust sl ee 1 reduce the weight and material of the
presentdpyspfign. K i tZ%Wﬂanéﬁdoenﬂ& 3¢h Wﬂﬁ%@?@ﬁ% adggres g expansign and

contracH§1‘? of ﬂl@ c?h@l'gfé\%v f}ﬁ)ﬁph:ﬁ{ o ot i %@Qoggg? pl aced

face-t 25 positioned
bet we érs seemint FI&Sc B and 6) indR@ivahfib@cionfedarentd2 apeormed by

| h
e G et e ST e b e
around K HpirdPwiap 32 aCeby %Eﬁ&? with fi88is1 40 E‘Hh?o?éécp 0X th dFfixing

recep tacl e alrs aro t he perlneter of ers.
couplerg\ Q%el Op Itqaeafil e efgheriterivpipe(tiskéosipBas anld normdbt bﬂ:érebedalzd in

e oo s R R s 4 P PR TR e PR
couphn‘gKSUJa@ s&eif ihiFIE. 6 @ Stk Jdiden UMee 50 dfAERIMAL R di@Nents 42,
be used in applications having higher system

and usipg easpregsible sealpibanddeaepers A¢ te misutickethe adjotning sidersOa, 10b.
It shoulﬁ%% nﬁ&?f(’) ﬁrthﬂ%ﬂQ Seal 28 qs @%MH as%rsleié?:ra?e eclhr ecﬁegttﬁtec clir%wmgs it

use an associ ate
could be mlﬁ)grellﬁ fdraed mgtht omelof ehesdoupledy aiidl’td)uﬂdlbe ﬁﬁtﬁb lﬁﬁhﬁﬁ viRty of

ned using |l ess than twelve keepers. Depend
materlaﬁc,h e’[%grpﬁrrpgaé? fubg coupling adrusps Qyates Bladed dp 8FaO VAR Y OB é%bsﬁﬁg: 56d
0
oo B e eb el 5B A Rl und 1 LRRERLRAL B
between cmg:lcas 105 dpb gxumsxthd diltratoni adreertndXi h@lltlp]l&‘[ﬁitiemmselaments 42
t acl e, approach

kee er, and rece
may be S Dec R 5bise B8 PERSLRAIBF sV Bivas bt g KPiBginative of
the exaQAWBIbRF foR'a p%[‘tlcufa@lelpﬁlﬁfaﬁoﬁnd may break during

As seen in FIG. 6, when inserted into a filtration assembly housing 60, the skis
30 of the coupler are the only portion of the filtration element that contact the inner surface of
the housing 60, with a by-pass annulus area 80 formed between the filtration assembly
housing 60 and the hard outer wrap 44 of the filtration element 42. Since the skis 30 are the
only portion of the coupler that contact the housing 60, the frictional force between the
coupler and the housing 60 is minimized. Furthermore, because skis 30 are formed from a

rigid material, they assure precise centering of the element within the housing. This
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use. It is highly desirable, however, for the keepers
to be conpressible and to have a degree of nenory so
W0 bag/ooEe2 be conpression fitted into the recepPE@DUSRN5/000434

Al so, the truncated ends 34b accommopdat e pl acenent of

a tool within receptacle 3%to facilitate renoval of

the keeper. OQther variations will be apparent to those

R
climingl 46 8ed B 4 g8 bfing Lo PR 1 LR Bbliffent and
msuresanre@mmatoemg dagpp:lxacaubnﬁwhem sewoer siisd Ocmmtsfedpﬂla)ﬁncubnal force
Iers wi t hout danger of being dislodged. As

is redu%ﬁ‘ﬁ’e}lx %5, 3 and 6, individual filtration el enents

42 ar end 9bWRGn PYGYY, amm s%alf’}’d off ik gfe@erﬂ%ﬁ@mﬂ%nﬁ;a low-profile

around the perneate tube 50, formn ard outerw ap
V-shaped sealodrmgiel laen §§|erimndmgafmnsﬂle(sealgnow 64 etithie mgemf the filtl‘atlon

T L R T -

perimeVdr lof thaQuiiied 6l Yfﬂéﬁbrﬁlm@@ﬂ dedk placddiatcib ehadnads soMHaE el dpening of
filtration elenents 42 can be joined by using

the V-shaperiagescthe idet cad @b therfgtrationasserably. iThe sinallers IOtprcQﬁlp beine seal
r t ngs. 42

on o PR BRSSO AL S

additloimtlhe idv@pi@ﬂlbbnﬁﬂj;e@i 70 Bldpveoip hﬂkﬁnﬂ;ﬂ&reaﬁ@bﬁltﬂaboﬁhﬁéﬂid 52. Thus,

h
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e made froma variety of mater e perneate

that thec@m:ﬁtuvngoﬁhe usesti@ may e agloagdidhédusingpahasellfny chitent
join the perneate tubes 50 in fluid-tight

Conﬁgt%ttlﬁﬂﬁﬁ}l ?sigﬁmgﬁnd the conpressible seal 25 between

coupl eftshelddlet £PHOHA ﬁlt%dﬂi%nfalséeﬂlﬁ& 1aQ @ee%l iRT8AL 6 B thrust sleeve
Miltiple filtration elenents 42 nay be joined’

71 actsde@, gbqod:z @mtjwnmtmd the ngitadidalmressyrerteingy axprted by the entire assembly
o en QB0 BP0 ALSLEY 1118 ol B8 24T o

fluid tol ﬁﬁﬁﬂht@@hltﬂé ﬂeéi/ef7|1| ih applicAtoMSWRERL cyndeatste Arefid vddPom the side
is 30 of the coupler are the only portion of the

of the fflffﬁtﬂqna‘%sﬁ%bléflhéﬁﬁﬁg 09.Hathebar Hepughend aandR. surf ace of
the h I 80_f.or
oot e i FE R U g RS AR R LG RGs L temn
42 mayﬁarldsemtleﬂ and veragpved 4ron tHeleme iehd bﬁhm?mgﬁém?tﬂﬁ of E&lﬁg enly
30 are the onl rtion of the coupler_ that
one brig el 6pT (PRSI PFHGOD, w%échrgrp%%x TSfhuge the Fidonel eince
betweeﬁ g &&H&h@ﬁn@t‘ﬂg hBﬁ‘s‘?ng‘ & iR ”Eﬂycg}%lr%ﬂements in.a dl
Furt hernore, because s |s 3 are orned
installatienser i al , t hey assure precise centering of the el errent
wi t hi n t he, hous imnates _the need for a .
| ar gegﬁrcla]ﬁ ke §eee§I’ H’gﬂ?reegﬁlatl'}n‘é?”@r‘?ﬁﬁ? well-a E Cﬁ@tpeﬂ&?t casily and

securel?ﬁb@h'ng mﬁionad]&nélﬂ§ Wik n%lﬁﬁizﬁ‘% tROfrbrt ﬁf‘in@&tmé%d removing
i cations where fewer skis are used
ﬁltratlopreﬁ) angyiala fflpden assembly housing. It is particularly advantageous when

applied to large diameter filtration elements but is applicable to all size elements.

Of course, other deviations from the embodiments described in the present
application are anticipated by, and within the scope of, the present invention. For example,
while the filiration media described in the exemplary embodiment is a spiral-wound element,
other forms of filtration membranes may be employed. The end cap shown in FIG. 6 may be

made of aluminum, or any other strong, lightweight material. Thus, various materials and



Is reduced even further. As shown in FIG 7, the brine

seal 70 of the present applicationis a lowprofile
wo2ebapsa2 seal . A rigid arm 66 extendi ng from PEEUSHA/000434

nmount 64 at the inlet of the filtration assenbly

i ncl udes a u-shaped channelg 68 whi ch extends

circunferentially around the outer perineter of the

| iy Ot .
conia By (LRI Ao AR B A B v
mmpemmmbpmmmhen&mhMIatlon assenbly. The smaller, |ow
fil I ly the | ead el t
nuer EeTdhe e agie Pl Pe drbiibe dnamieh s elbidpted to
attain allen@dghd b9 @thvteE' ﬁeﬂeﬁi"’éﬁ?fv@fsétl 6rth) Jbghfﬂ%e%%_llhtglg o@l%%glg%aﬁtgﬁs which

maxi mum area for filtration me
are Ob\dlmwapddfhlﬂealbnmheeersemthe'iﬁ)veatlblmvvs nore filtration nedia

52 (i nmenbrane) . wi thin the sa
commar B TSR DGR vahle rendalemsE BE iads i Hihuse oavithau
departih frbh the ScdprdREre O RGo hB ahddrR6o PRt AIl in‘é&érSQTerélﬂ Set forth or shown
i nvention may be acconpllshed usi ng other sealing
in the agpapRanyingahAT gs atd torbs intamretedaOlinptragive, sd ndtdn edmrmeng sense.

i uot A€y o GRS RRR en ARtk R, o

modifidatings inagioNadurgy EsmddE ahé tHednexeibh Qﬁlcmhnhfddeto eRd $peBific forms or
assenply of end-to-end filtration elenents 42. As seen
arrangemengpiparts and stepp Jpsesibedherging giceptipspfer as|sueh dmitations are
l; hr.o h
includefl 1% 'F}g: fgg%\gg%%ﬁl.% T"gﬁlrléerhg \\;\Zfé %? \ﬂﬁdezgtﬁb@thap Bélltqﬁlfi‘ %%a?ur%s and sub-
combinkfibnsr axe bOutility sediiay Hewq:lmd@ﬁthouatdﬁﬁbndeftamthdirf@al@ﬂ&s and sub-
.end cap.72. ousl ot ed, one of_ the advantages
combingons s sAmeaRIAe] Phand o Hengh Bighies ofshaaipne
inserted and renoved fromthe sane end of housing 60
as a result of using only one brine seal, and the
presence of skis 30, which greatly reduce the
frictional resistance between the elenents and the
housi ng. This reduces "free" space requirenents in al
installations. As can be seen, the present invention
is well-adapted to permt easily and securely coupling
filtration elenments, while mnimzing the effort in
inserting and renoving filtration elenents in a
filtration assenbly housing. It is particularly
advant ageous when applied to large dianeter filtration
el ements but is applicable to all size elenments. O
course, other deviations fromthe enbodi nents
described i n the present application are antici pated
by, and within the scope of, the present invention.
For exanpl e,




while the filtration nmedia described in the exenplary
enbodi nent is a spiral- wound el enent, other forns of
wo pdosioatsepn menbranes may be enpl oyed. The endPCHPS2005/000434

shown in FIG 6 may be made of alum num or any other

strong, |ightweight materiap- Thus, various materials

andconfigurations of the described conponents naybe

enpl oyed wi t hout devi at |ggA;[ KN t he scope of the

present invention Fromt oregoing it will be seen
VVecbhhat this invention is one well adapted to attain al

ctives rei n-above, set forth, taqgether
bR RS BRCRCilGan fHiben st i She b or g pciosed
J¥ichih BR eloRBated ﬁgfcﬂﬁltérﬁ/l/eﬁjnﬁdl@ BoupPbitogiRMg: POossi bl e
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a centefgp®etti ng from t he scope ther eof is to be understood

a plurafi@/aotf ngél%ﬁ?lné% Cti'lglr %\/\Ollrl]l% dlé/ rﬁz on Salg sen Fﬁc:) Sréllpga ¥medi gst he

a rim coupled withtshidespoldythnd Grnliflg & cirél8iwhiihNOragRI $6rredPbhdiBg to the radius
speci fic enbodi mrents have been shown and di scussed,

PhFe QuteREERPIPISHEN SAdingafacsrvisel Hesinen pererpadisuidséo the axis
oPVEALLRRWED o ?fﬁtrlﬂl am)tbglglg ada eﬁt@& t C](rolr{gagg %ﬁ{l gﬁte%rap,

arrangemnment “of parts an erern,
said rinekedpg alpﬂlEo]ﬁtarof a&:epllacllas d:lrd‘lilrrtfaltenﬁﬁiiSy spaeed nﬁhglﬂﬁdutbmsu&ihee for
follow n it will be understood that

ns, FU{I
CEARR2 %@P@Fﬁ@mgﬁé Egﬁﬁﬁﬁnatlons are of utility
said rin® ﬂﬁtﬂéﬁﬁhé}@ct&%d el HHdaid E{FEI Saﬂft@d ttoC}ec%J;lzezf c%nel}ge%mble seal;

features and subcorrbl nat i ons. s contenpl a
wherebgrychengwaiof lpid cphldelsmcmbdtmm@bﬁaansommﬁs andl sﬂidﬁﬂeﬂl is
1, A coup far, a i.ra e filtration e] enent )
Al G SR o on b B EleaE o Bhbauctastiin Steodp GHGaE ion ship
Ahd 1&1@@@&%@%@@& §0HYNBH k&P 1k PlaBEd irPeatR Péc%ﬁtacle
support a plurality of spokes extending out war d

2 LA i 008 AL B 55 o st s

sevtioaslim@hdion bifd 4 §Rofid@pbrisn 6f a §ébbﬁd %Ee@%%s@@e@t%ngl cﬁfn’é‘hsmn
having a face which lies in a E ane perpendi cul ar

whér%yw@he@fsa@éieapms plawdap twa grrqdrm@ﬂpwlds@: lngglmdlapi fdce
185 R0 B 83 GBS i S St e e,

al ang |ts out er surface for receiving a conplenentally
3. A CQIFPA%’& sRefparin clond, whereipeiddemente arecadeptied saibdplaged in ennd-to-

AP n R ARG B0 B ALYl SLRAER ey from

said oufer smfaﬂ:ewpmswt apluralitgt of abtasteatfades for engaging said housing.

4. A coupler as set forth in claim 1, wherein said element includes a permeate tube externding
through the center of said spiral membrane and wherein said center support comprises

a hub adapted to be received on said permeate tube.

5. A coupler as set forth in claim 2, wherein is included a keeper having a configuration

corresponding to the configuration of a pair of aligned receptacles.



pl aced in said channel two of said elements may be
joined in face-to-face rel ationship and | ocked
wao owevise2 when a pair of aligned keepers is plBCBEUS1005/000434

each receptacle. 2. A coupler as set forth in claim1,
wherein said receptacle hagia first portion of a first
crosssectional dinension and a second portion of a

6. A c%%ﬁﬁ:? ds $c8 3B 1nQ:'iéE?1§131 %ﬁl%fén?ﬁq{mlﬁaé@{‘gdrﬁgrew d1 548d in said
sal d keeper 1s acéd in two allgne cepta
|chpgrie M/qulnabnﬁm feidvtight semt tindey ressdrebot h of sai d
elenents allow ng said elements to be noved together.

t

7 At SRR B, YIS L S O Gl MR Hich s o
redeptactrmdn mprisks saidisliousi ng, said rimincluding a
plurality of skis extending fromsaid outer surface to

8. Amfr§§&{léssﬁnﬂlylé6ﬁllphglyl of contact surfaces for engagi ng
said housing. 4. A coupler as set forth in claiml1,

a first spivet epmefaiotpekisgerspirilnedwndssermbpee medowdiwithin an elongated rigid
exgeendl ng through the center of said spiral menbrane

WH&rein said center support conprises a hub

a coupletRMiACytI0sRE fifs¢ ERMéBErRAINt 0B inge! dBRRd Quipsbica pﬁralﬁy of spokes
coupler as set forth in claim2, wherein'is includ
r@é@aémgwawaﬁél.‘/afr% pifl gertet sucgpoand@srpmgupigd withtshid spokes at

%gg:) (9 :éﬁiggﬂrg 2 1'9’111’6?% El%lé h3 1n ) rgﬂﬁgﬁé‘? ﬁ{}? {f.&l&? °£ said

oatgpwepsiniiseidsahadhs @@&ed;vhldih Bed id aCﬂlﬂer%kpéﬂHicﬁhr foothe®ixis of
a Il mq? tight seal under pressure. 7. A coupler as set
trh%I pu t&’f"‘ér?Pn sg1d fRpRGBRRTISITHER %}tﬁnﬂ%ﬁﬁlé)fmsmﬁfnﬂnm planar
e P A S L IR IR R RO Bl el
ehdaent corrprl Si ng a spiral wound menbrane encl osed
n.an ated rigid outervvra pl er joined
o seconfspRA kI Hert PTG ool e GH b En e pPelp b il o Mid
SuRPRFap; @ plurality of spokes extending outwardly
fromsaid center support, and a rimcoupled with said
anothersynsiad saigdcowplersgpided Wﬁhdalﬂlsmdndrqhmglta circle having a

a compfe%g1 bH> se%loﬂogl g %nltgg 8t %@Sﬁqnﬂﬁ id a}‘i’hg lg ?v%l%ré\é\glg couplers

Eﬁ;ﬂamdlu@lﬁdoal’to e kdigicnship; of said rigid outerw ap,
d.face conprisin annel , said rim presenting a

a plural&lyz%" keepstrRostiongd i }ngth; gp%pnpgslprg?,eintegl hyfsaid receptacles when said
EbSUTLRI A Wl RAREo [RE0LAGLAT, RhOR Sk Boments are

ace; a secon
yoongtbsorthatlr farve a@phécbmeﬂhe\&idn’mm wall aisg ibel applied to the other element.
9. An assembly as set forth in claim 8, wherein said elements are adapted to be placed in a
housing, said coupler including a plurality of skis extending from said outer surface to

present a plurality of contact surfaces for engaging said casing.

10. An assembly as set forth in claim 8, wherein each of said first and second elements
includes a permeate tube extending through the center of said spiral membrane and
wherein said center support comprises a hub adapted to be received on said permeate

tube.



out erw ap; another one of said couplers joined wth
sai d second el enent; a conpressible seal positioned in
w0 b@sopsei ng presented by said channel s when sBETIUS2005/000434

couplers are placed in face to face rel ationship; a
plurality of keepers positilgned within the openings
presented by said receptacles when said couplers are

11. Anggsf%gﬁ)%{ !égr‘rseeﬁtkdgﬂgrﬁglajﬁ%f’bﬁ éx; réclﬁ‘ ?semélﬁ{%lé%l]tC r% %E@a}%g}qﬁgagﬁ?%er surface
@né ae butee surfage [for Iat@mngealdmlﬁmamb dnd Halhmgaitinfloweleadrent an

t fort .n claim8, wherein said
?%(f gg gﬁ&ﬁ%ﬁ‘ﬁ%r%%ﬂ%ed in a housing, said
an arm@@&dﬂvﬁh ahd ekidAlding irtthR|diveatidd of safd 1ﬁﬁb\§ eﬁ& Egﬁ}ﬁéﬂ'\%ﬁzﬁ HBlosest to

said outer surface to present a plurality of contact
§&1ﬂﬂ&f&@§eﬁ@)r engagl ng said casing. 10 An asserrbly as

i n.eac first
sid e Bhesk s BBl BUC B RRE0 TR BB bne e facing
shideughg ihier agtlceyr of said spiral nenbrane and wherein
said center support conprises a _hub adapted to be

a seal chgraglevigefl Bhe eissumisestialhy extendeg foxblasomperersmhidsexiends above
gy é%e o sGh @] gﬁrﬁferé@%lﬁﬂg leLe &mé Qﬁe!.n?{gleagldQO&f%%' sggi 1%& sﬂgface
an | ffiner sur ace an er surtace for recelVi
wherebyaﬂuﬂd ehterimgsasd mbet ehd\tkﬂ@ aaforctenafglaﬂmt sfa[tﬂﬂa{ibﬂeaﬁn@uhédt @Morm a
ai d .assenbly further including: an armrigid
a %H&eaek"f@rﬁﬂ és;n,g the direction of said inflow end
coupler which is closest to said inflow end, said arm
12. An psseswiyt asegt forthiin claithdrlewhemid iy ictidetdi tlmglst:ﬂm@di’t&he okl ehsaid
prese p ng f sai d ng i nner surface;
BlegRal Bisdiacbert Borr By How et g B shirigeniiigc
E&ﬁl? RhRhGREMRRS ﬁilal/‘ﬂo@an&ﬁto? eIok ] eﬁﬁfé‘ﬁ% 1{1 p&ﬁoﬁ’ t)f said outlet
sai d ci rcum‘ erentially extending channe a t owar
sed-d i nner surface, whereby fluid entering said i nI et
end exerts a force against said flexible conponent to
13. An hRERbB; dsl ¢t fhrthiif Blainaal whklelh Sl éij:a W%bﬁlﬂgall}lg sﬁ%ﬁ)ed wit L ope leg
assenbly as set forth in claim1 erein 1s Irnclu
sxtending et au avyteanglenio thrdirestion af elalé irglosnendahi ch i s
cl osest to said outflow end and | ocking structure

14, A chuglérdfolh kpirs dhantiasd f18ravbh Efénféﬁﬁ?ivg%eassp?ﬁé! ﬁfenﬁ?éfﬁ@ﬁgﬁ)sed

of said elenments in the direction said outlet en
within an elongated rigid outerwrap, said coupler comprising:

means for presenting a center support;

a plurality of spokes extending outwardly from said center support means;

means for encircling said spokes and adapted to be joined to said outerwrap, said encircling
means comprising a face lying in a plane which is perpendicular to the axis of said
center support means, said face presenting a channel adapted to receive a compressible
seal, said encircling means including a plurality of keeper receiving means spaced
along its outer surface,

whereby when two of said couplers are secured to two of said outerwraps and said seal is
placed in said channel two of said elements may be joined in face to face relationship

and locked together when keeper means is placed in said keeper receiving means.



13. An assenbly as set forth in claim1ll, wherein said
seal is generally u-shaped with one | eg extendi ng at
wa@poodouse2 angl e in the direction of said infl oRCEO005/000434
14. A coupler for a spiral nenbrane filtration el enent
havi ng a spiral nenbrane englLosed within an el ongated
rigid outerwap, said coupler conprising: neans for
15. Afﬁfrﬁt?&f‘éésé}ﬁb Cgﬁgjgﬁg{ngsupport_; a plurality of spokes
extending o fromsaid center support neans;
rnamsﬁﬂamdomngaéhmumuh]wgmxhhdnhwn&es and adapted to

means ?%Jﬁ;ﬁp{)]]grgnaéio 2 d qléliﬂeg%gqgg sglcisqogﬂ né,:\h%gr#l c'[n pr1tles1an% a plurality of
RESIRARA Al rouhf?arﬁﬁefr@}ﬁ s&id ‘%Ent%f"él.ﬁ%p&ﬁ MeBhs meﬁﬁs for encircling
neans, said face presenting a channel adapted to
rselciesmleesaind edted i hmemsé & said Eistl ceviosingincas, sed nsclrchng

S G RER SR B 325

@ttt QippoR htcafi§Guiderticd fredenBn©h cBaind]l AahRUMS 2RBivaNGompressible
said seal is placed in said channel two of said

spdniid encirgling Bjeantiseluilingradeality dfkeepar sscstvinmsiens saaeed
| when keeper neans is placed in said
Kee gg‘%@%éﬁ%ﬁ%g nmeans. 15. A filtration assenmbly
means fcmmpcllosmgg secomdnpirblovowidahasbrage;a first spiral wound
rreans for CO“}E] i ng adj acent encl osi ng neans

second gggig s Eo5 P RE HH6RRt S IRBHRNegS-5aK) ped GOpPBRE Blsaiediapted to
gﬁﬂ&yQ%agH&M@&f&%kg{ &@kd center support neans and

for encircling s spokes and adapted to be
means fcmsnaddlgtadjasamtd:oﬁph@meml osi ng rreans said encircling

ns. conprisin face | in a plane which is
means 8 385G eLie s PO ungsi oo e e BrebppBlepst inaligned
HRARNS fackabldtibRke. Presenting a channel adapted to
receive a conpressible seal, said encircling means

lurality of keeper recei ving nmeans spaced

16. Aigﬁﬂﬁﬂlﬂ?ﬁI%ﬁB@P“?ﬁgface nmeans for enclosing a second

a spiralsdMdrhét e dirRRBEeRRd BRI IRBANSsplAl wo@MPheRBrane enclosed
adj acent encl osi ng neans, said second coupl I ng neans

aﬂﬁpnemeb@g%eipeMn@uﬂwamsaud second encl 0si ng means;

a first c%(ﬁl@? Wflﬁ) Al 12125&1@ %rsg }bc? g éoﬁ%’%ﬁ@%‘%ﬁgg gp]%poggg&?qrﬁ]éty of spokes
@RRASIng l‘o&tviﬁr@l@&’ﬁbm Baid bbrﬂﬁ@tpfa@t@,%nﬂ@ rirde6upled #ithQBERpkes at

one end, said rim forming a circle having a radius corresponding to the radius of said

outerwrap and said rim having a face which lies in a plane perpendicular to the axis of
said rigid outerwrap, said face comprising a channel, said rim presenting a planar
surface comprising a plurality of circumferentially spaced receptacles along said
surface;

a second coupler joined with said second end and comprising a center support, a plurality of
spokes extending outwardly from said center support, and a rim coupled with said
spokes at one end, said rim forming a circle having a radius corresponding to the
radius of said outerwrap and said rim having a face which lies in a plane perpendicular
to the axis of said rigid outerwrap, said face comprising a channel, said rim presenting
a planar surface comprising a plurality of circumferentially spaced receptacles along

said surface.



16.Afiltration el ement conprising: a spiral elenent
having first and second ends conprising a spiral wound
woresebiznse2 encl osed within an el ongated rigi d oRCEUS2085000434
a first coupler joined with said first end and
conprising a center support4-a plurality of spokes
extending outwardly fromsaid center support, and a
t [ ' .
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uralrty of circunferentially spaced receptacles

Wthhmupi“ﬂyS gairigidwithasid,outergeapond coupl er joined with said
second e d and sing a center support, a

]ﬂamn%ﬁaﬁﬂgﬁp? 5¥m§ﬂ5§ggm W endi ng outwardly from said

joiningGeidt RFm&® Beduits afluid dohiGRdatlofdand t h sai d spokes at
one end, said rimformng a ci rcl e havi ng a radius
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channel , said rim pr esentl ng a planar
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conprising: providing m coup rs at ‘opposi teen
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with said outerwap; placing said elenents in axial
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20. The invention of claim 19, wherein each of said skis presents a receptacle and wherein a
keeper is provided for placement in aligned receptacles on adjoining couplers to lock

adjacent elements together.

21. The invention of claim 20, wherein said receptacles are wider at one end than the other
and said keepers are complementally configured to lock two adjoining elements

together.

22. The invention of claim 19, wherein is included a compressible seal positioned between

said couplers.



outer shell and a filtration nedia encl osed wherein
said shell, said elenents being coupled in end to end
w0 edoaiseshi p and pl aced within a housing, thePCT/US2005/000434
I mprovenent conprising: first and second couplers
joined with each of said elijgnents at opposite ends,
sai d couplers being adapted to interlock with a |like
23. ThERlPhln GTUAR BEMRRIA G e oI o RACRoAlor Bl fa fURL AR
petendeigeshaared nexitendi the irdetayd of one s fwaidelemante, safd diagnel facing
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housi ng. 20. The invention o Im 19, rein each
of said skis esents a.receptacle and wherein a

24. Theklélél fory cﬁqlg&%d Siperein sa&li gir rt‘enpﬁl?)éﬂt seal 1s generally v-
spaRANAR 6% 1@? e)%ﬂéh@ihg laNgh SQUPIHRISinltRe 196K oA BGRlow end of
el ements together. 2I. The invention of claim 20,
whidrheupingai d receptacl es are wi der at one end than the
ot her and sai d keepers are conplenentally configured
to lock two adjoining el enments together. 22. The
i nvention of claim19, wherein is included a
conpressi bl e seal positioned between said coupl ers. 23.
The invention of claim19, wherein one of said
couplers includes a circunferentially extending
channel nenber at the inlet end of one of said
el ements, said channel facing of said housing, and
wherein is included a circunferentially extending sea
whi ch projects above the edge of said channel to
engage sai d housing. 24. The invention of claim 23,
wherein said circunferentially extending seal is
general ly vshaped with one | eg extending at an acute
angle in the direction of the inflow end of said
housi ng.



