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-1- FILTRATION ELEMENT AND METHOD OF CONSTRUCTING A
FILTRATION ASSEMBLY Field Of The Invention The invention relates
generally to filtration, and more particularly to a coupler 5 for joining
filtration elements. Description Of Related Art Filtration membranes are
used for the removal of unwanted pér’ticles or organisms from various

s of fluids. Typical uses for filtration membranes include treatment
g/r?c? rification gfpdr PN RRL AN AR &8 ment of wastewater
Tor LOTHAILOR 114-6A5 LSS ADS ket BOIPTASEABLY

tio uices, wines, and beverages. Filtration membranes include
Field qurrjlé'fcﬁ ﬁﬁg ollow fiber, and tubular membranes. Most often, the spiral

Wound’Iilieaﬂ@mmﬁmbrza%g&leﬂﬁi?$6(ﬂilma@1@ﬁlfﬁiﬁuf©ﬁ"é\{5§ﬁ1&ﬁﬂ%@a coupler
r?tlg)n element. One or more spiral wound filtration elements are placed
for Jom rath n¥?1Qj|“”f’(‘)gform a filtration assembly. Fluid to be treated is forced

Descrlmhdeﬁiﬁm{sﬁuéﬁ ini@ the inlet end of 15 the filtration assembly and through

he filt b Material is rejected by the filtration media while
perme AL PUBCAE I HE e AHa PR S AHORLE GFHLREPT

oxgamsmmessmdm@met.ymmﬁddtratj@ma&@mﬁdy fKrewen mhe-ashdnaQrpore
ements com I‘ISIH%&EII’N W und filtration membranes

t1eatmem ag o] rﬁji ation OIW 618 }t)i1g2\6 ek ﬂ%aé tﬁ%tgéegl’t&fe%g@gater for

ecured Detvesh
disposalemdf-&akm’; alwithinle-Wiitatiog dsseindiyheuding.theleadinmrees widhend

S|de of each element includes a circumferential brine seal
beveraggérjof nc?1 UL nﬁbrra}hegtlé]rc[n g? %*éléari g&‘é’fﬂ' io?ﬁt@i’far e B figmbranes.
Most offitrafiersigantridgeichbiisirign hhenbrine seal-alsebrrvesio cﬂﬁ%ﬂ'@?ﬁﬁ"‘@ form a

be placed
filtration e%ry %:_%W 11'@ (gp Keltglo euss 39 {3‘9&% mlﬁtiggaﬁ %]éc%éessr%gznrﬁt%%%% ﬁgw%c\l:}e@psmg

0-end within the housing 10
to form thdlgehfigusationlof thinknovin actindieses sipnifieaptaestidationsemiet end of

ability, ForG the frlctl n fito e pr truding brine seal
the ﬁh{a%ﬁﬂg %é{%‘i’ f)lg(r%r%e é‘f’oﬁlar%qﬁ dishé eer?] fratio Slrﬁ‘ hscécio}’?ﬁff‘é]sbi’ the
filtratiorgifficlit whihspetoepulptheelbmeg tintotdéshodsingnostadresmaovedt Wiger

processiff§Cessary for inspection or replacement. Since a larger diameter brine
sgal proportionally increases the contact area and correspondingly the
frictionfn one type of filtration assembly known in the art, two or more filtration
elements, each comprising spiral-wound filtration membranes secured between two anti-
telescoping end pieces, are placed end-to-end within a filtration assembly housing. The
leading end, on the upstream side, of each element includes a circumferential brine seal
around its outer perimeter that seals against the interior surface of the filtration cartridge
housing. The brine seal also serves to position 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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30 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 -2- filtration
. assembly. Increasing the force used to insert or remoye the filtration
Ao GOl R Toutl e R T tePAREao B BNt RO e ey
result inlgesigning sydtemssemplaying spiral-wound filtration membranes is the
inherent tendepcy of the membrane to "telescope” under the system 5
pressurI BFESERET B FHFAHEr BT CRsE A e Sy SIS AbeTbive
membrigefigithtdeetentbedneyaseehofaeapiahwalnd mesmbrang &lemeniidhe
end area.is opgn to allow maximum fluid flow. Increasing the diameter of

ProsSUrH B YA T APPSO IO AR HErSAleR fid tysesd dectiihiorater the

end arepbthespiambsane expOsesdQISHEIBIN BERSSUAR:AINIBEPISSHMe nih e SRR i
ortion of a spiral-wound r%emb,rane r?%aég be moved longitudinally,

How. TGRS Prtbroslrte e o aReR SpPrPRE TRRSEEBINY Hretsrsss s oss-
sectioniNereasemwitbriicieasingdianmegigeh deitanally e knewn arireieser
. _partially on the friction of the brine seal between the filtration element and

portion i pila h‘@f’falﬂefgﬁ%&?i% SR Tilttatieh eRFAHEAEAN IR HoUsisg cddo as
"telescopBiasTapEMM et EgRb BRINGEN the flemenigand thafogsing:Jhus, if a

brine seal.is damaglgd during the assembly process, not only is the

sealing THHEGBAS BEHTEHISEdCHiE RRFAHDR Slefifehtoiar behuonsis seal
betweembyé lelativeiowm adioiniag,slemenbaadihe lategiity ofithe SCPRIMLMR within
e hoyRrocess nl'iflybe cqmp{omlsgd. Large "wiper type" brine seals or Ia&g}e ‘

1 RO e SEAN B SaBfet to ey dticrrties arlidsdi dbste Thisp i 2

brine sheviamfel-dshiapaddinersealpwben placedonsTritiple slements,joined
_end ?n%g-:jcwire insertion at one end of the housing and withdrawal at
COMPLORE S hGs A BRAT FIETHERHY Sepdtentiariasrepacs & o bisihiapaiprent and
the intethehousing:patsidepeltcleatabhe pHeashaise CoMenplialns 1De-useiaf aeas
| cggumfﬁrential Pan_d which ovizgla(ggtwo adjoining filtration elements to

OF MBS rtHER RORY 78 2 EMBINSTH 1NALR L& FEN A8 G SAUEsH 4304 whith phayron or v-
shaped beiplaesid brtweendheends o naditeation plements: s -ganstiuetionn at one
end of 1063 not lock the (%#eme{;ts Ic§1ether so they can be pulled through a

N R AR adt%) OVRES A B 58ftive WE MRS SToPF kakih rpe pace al
both endeljdinindelementss: Thistthera exists a need in the art for a filtration

element that.may be easil
nlthe Drior Wt a?so con¥emplates the use of a circumferential band which

overlaps two adjoining filtration elements to further hold the elements in place as well as to

retain a seal which may be placed between the ends of two filtration elements. This

construction does not lock the elements together so they can be pulled through a housing, and
it does not provide a positive compression seal between adjoining elements..

Thus there exists a need in the 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, = filtration assembly housing

utilizing a single brine seal.



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.
30 2a Brief Summary Of The Invention In accordance with a first aspect
of present invention, there is provided a filtration assembly comprising: a
first spiral element comprising a spir%Pwound membrane enclosed within
an elongated rigid outerwrap; a couplerjoined with said first element and
B1SORRLRING-# GERS! BHRRGY, @ plurality of spokes extending outwardly

from sald Wter suﬁpo t, and a rlrl? coupled with saldhspokes at one en
saic PrARSFATRGE &'l Tk RGeS LA GR A RoCth A Biision
asgaid yusarepyiang: saidirin srrihgarfece whithriies in appleinevound membrane

en@ﬁﬂ%@ rmmagrnt@; Saeated §1gfc§éﬁ@eﬂ9@]ﬁ%ﬁ&m{fﬁp g {ore GRMAEBINEhRnt and

Com I’lS?ﬂe asglnt%::rm resr‘?%“?%ral?g? S% ff.’f%ceext%ogl rl%lig!{%af(ﬂlu%a Ig/Sa].d (fen‘{er
circumtrerentia y aced receptacles along sal ace a secon

SUBRSHEHIICOIP SHCE %’ﬁ#éﬁ%ﬁé‘@ﬁ&e%%r@% w@:me@wmww@mhavmg 2
radiuteeuireficaabibes orefisaist souplarsjginad with reait:sacondLlemians lies

m%res sible;seal positioned.in the opening presented b
mc%fnne hen é“é%% coup ors ¢ ai?eopIzfi%iedrllr”i}ilgJ éﬁ{tcg ade rgllgt%%sehcomf rising

Chﬁm}%{l|t%f‘8flli‘@e¥ﬁé?§mﬁb%ﬁ|Bﬁé‘arw}tffﬁ??ﬁé’@ﬁélﬁlﬁéé presdintef sy%m“ﬂ entially
speecé ptaches-lvhelngaidicaurfters arecptdcedrin abgreddanerteifgeespiral wound

méﬁl@%&‘?f%sf&]{@lé!!@@ﬁ%ﬁmadqlgl@'HGE%&%V%[& 1oineSe k. fores RN ?cﬁr{@d with
ab($e element will also be ap %(:I)to the other element. Embodiments of the .

SSEMINTEMTBH &ré"&?PéE?é S RSHIRGS & CRRBH P ESSRIRH Ay s2id
chepoelelyheoupiihepfiftiat one glbwrents fadsile Maicimikngnthe comiactiapeal &kepers

p&ﬁ%o?ém%vﬁﬁﬁh tfhe %@ﬁ&@g}, %?é%ﬂt*éb’ BQ%&HQr&%ﬁQa%UWFJH%Jﬁd@M lers are
en ers ortémth ar%tl tel E%)kes {?i ndl{i‘iﬂﬁ rom the entet .
oc% i *reaige S GrEifig are p cel nd thé ter B'ike 50 a4

fopsenappirtdocnt tﬁ@‘fﬁm vaticischsowpbicd pedblesther sisseiving a keeper

link. AnchanaehisJonmeckirashdans atdhertiedas RCIYIRGa and method for

ea%ﬂg‘QrS%%c% e Thusﬁﬁg‘lt%?{” ?&E"&BS %&é’ IDSIIRCkESh P PIRGNG he
eal In fhe face-to-face channe s, ali n|ng t IS

brine with the filtration assembly housmo ach coupler includes a center support with

anti-teiescoping
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5 and receptacles on each coupler, and placing keepers in the receptacles

to interlock and join the couplers and prevent decoupling during element

insertion and removal. When inserted into a filtration assembly housing,

the skis minimize the contact area with the housing, thus reducing the
sol frig[tiogal farce hetween the coupler and the housing. The skis also allow
POKes ﬁ:)}x %n Sl ?@Om\/gl

1FGHIE B Beal B35 Baktom sk phiraRgosf aromehtse

perimetassiting dntl@saﬂi‘ie&i@@&i&ﬁ:ﬁ@&iﬁ@ﬂé%@%é@lﬁﬂa@l‘éiﬂg BaRJshe a keeper link.
ultiple brine seals are utilized. The single brine s af

A chmIEguEretuhen . . "

BB HING 1 th&ShBtuth iftSor i Breing myertssaiily BealnsBirmsd adjoining

couplerandmithiiravrters theaspme endinapf the housing cﬁﬁﬂ%l@é’ﬁ%ﬁlﬁg the skis
nto, o

filtration elem?nts may be securely joined and easily inserted |

and TeCERRG\E H BT SRS SR bR LB PRI G aIkEHip Reslasrisantsrtd and join
the coufdersieing Overessolighndloenspaces dr IRa-tish exampa.e mﬂgﬁngggetﬁed

- coupler for a spiral membrane filtration element having a spira
into a ERRRp e Bl ARy BieF Fap Geeltiee srerceitbetshppontg, thus
reducingitheaiptiiealityfofcspekes-xIRndingQUINAIYH.AHM. THELD MaY.P8 . for o

ol ijooine(;I Jggithe_ rigid outerwrap, and has front and rear faces which are
Sigle p\éﬁg’é% %B@?etéetﬂéoa@ﬁél B?dtﬁ%f&méﬁﬁlléﬁ@ﬁ:@‘é@wﬁéle%ﬂdwgpaéw frictional
resistan@eowitd] thelitcupiarence.itheouer suriaceqlithe fimdonreceling 20 & .

) keeper link, and a channel around the face of the rim receives a
single brpin sralasssdipaiothe smbeianang ebibtereraayibeplasendade-fostace
and withAghseciweditogethechyialigiing theudsiage pagies of N8 eaURISI 3Rt
may bePIAGIROKRARRISD eKerRRIALISRATS RISIack e Souplers logether.

al n#[he channels on the faces of adjoining couplers’is he

. Aseall
housing ufliaine SHRINGeA SBEara EERACLibIE S kea Sseprrpesemplary
embodi ergi,_?fi!trati n assembly includes a first spiral filtration element
within a'tigid OUtERNPARY S FRY LB BlerjeiHBl olthe Arsrtitratdnaske figntion
clemenelsetond spirabfitiratian elemeat within: a Agid %ﬁt@fo%pirﬁzﬁﬁggﬂdceﬁtea— support

with a ciouﬁi?rg%igeq to the gecond filtration element, a seal positioned In t
Fhannels bRtveeH A HIS CARYSERTAE EBuplehs AMdEpleantyestto the rigid
outerwikpe peisipidoed imdhe.alignedugesptaciesofdhe firstand second 30 ouferwrap.
Rece mccqggjla%rs. In adtgljrd ’?ﬁ(%n%ary embodiment, a filtration assembly includes
PHa plurality 6t ‘spiraf IO CIIHERES Cliierrish stRise e Aiths- B farceiving
a keepep Iiaﬁlﬂ_e,chirda filtsatidnhougitg 4-baving ﬂlﬂ@§%@5@%@ﬁﬂ%gﬁ.@s§§ﬁl '@Bus,
adj oiniﬁg%éﬁlﬁteresqga? gg ﬁé@é&‘ ?gcselggy ac%ta%]g s%lélggetd? [gj ge%ier by aligning the
receptacles on each coupler and placing keepers in the rec eptacle pairs to interlock the
couplers together. A seal in the channels on the faces of adjoining couplers is held between

the two, forming a secure connection.

In a second exemplary embodiment, a filtration assembly includes a first spiral
filtration element 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
o
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the housing to form a complete assembly. Brief Description of the
Drawings FIG. 1 is an exploded perspective view of two couplers
according to an 5 embodiment of the present invention. FIG. 2 is an
enlarged, fragmentary perspective view of a portion of the two couplers of
FIG. 1 interlocked together in face-th=face relationship with a keeper. FIG.
3 is a broken, perspective view of a filtration assembly according to an

having Bt et o RIS Ppreserh dhthsritbe whdraid i ip sinratoh Brembisiend of

the houdi corectechaned Qsterend. FIG. 4 is an enlarged perspective view of
the filtration assembly of FIG. 3 placed within an assembly housing. FIG.

Brief Desgyiptigpspetith/ BXABIST a thrust sleeve according to an embodiment of

the prasentinyantiopolsdfGs R i%if0-SRISLHy sTanTRES iehalNig Phthe
-~ outlet end. of the filtration assembly of FIG. 4, showing the positioning of
embodignt il e Eseat SYERYOB: within the assembly. FIG. 7 is an enlarged,

cross-sgctionalyenpithedniet ene ot 1ba flkkaton:assempb-ebF I8 1 two
showing the positioning of the pressure plate and reduced profile brine 20

couplersabFlGe fallter el isgshoiriasmipaiyie i sdnmndisabup ket
accordence3vith BokaxgRiREY esbadine AtRLNG RIESeRlh IPUSRUIRRAIE an

_depicted in FIG. 1, Each coupler 10a, 10b includes a cylindrical center
embodiygrbetthe Picavhdrurniitier BentHB aEpTh § HrelteniaeBsaingenngcted end-
to-end. Shown, a permeate tube 16, 25 typically combined with a permeate

adapter 1S may pass through circular opening 14. Spokes 20 extend
radially Beitdat PHraniee Baterstintgcaor eéiberSiigpon aceithe st 3

placed vwllkface ab@neylingrigalgim 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 froht @dyé® GIREEBITEPEKRED O Has 3G RtRF Corcavdader iR iagiment of
the preségafredgeRf each spoke 20 being substantially straight. Returning to 30
FIG. 1, rim 22 has outer and inner rim faces 24, 26. A generally U-shaped

. [ : PeC
chann 98 & ReRd8l LBt e periteler B ohdh raed S £ te it tion
assemblg@NPlEMe sy Genfig yiedicampressibléiust sleeve of FIG. 5 within the

assenbly.

FIG. 7 15 an enlarged, cross-sectional view of the inlet end of the filtration
assembly of FIG. 4 showing the positioning of the pressure plate and reduced profile 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 104, 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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seal 25. -5- Looking still to FIG. 1, raised pads or skis 30 extend around
the outer surface of rim 22. Each ski 30 is shaped as a truncated
tetrahedron extending upwardly from the outer surface of rim 22, with four
slanted trapezoidal-shaped sides extending from rim 22 to the flat
rectangular top surface of the ski 302 Receptacles 32 adjacent to outer
face 26 are formed in 5 each ski 30 to receive a keeper 34 which

interlodkeoktjactnlt ieddipiets meApbisesdan N FIGnd aaokirdeaptirieurface
.‘ . o) - . - t N : c - 3
of rim 232 BEMAES Gl QHJL?E&@ PHRYSP t@ﬂ%@&ﬁﬁf%%?g@%% &ﬁ%}%ﬁg}?l Bie outer

together forming a keyhole-shaped recess in eac .
surface gitetitad $irst Poleiorsiag et irapsramdaterispgrezitss thanthmguittn (akéiR it he flat

rectanggiﬂé? @5&9 Qu%&{'&f?ﬁg @ﬂ?%.gﬁ%’%ﬁ%@l&;@i %Egggeg%ﬂﬂ)“@téf f&%@%@ g{g WMrdta in

10 As shown in FIGS. | and 2, dog-bone sl eeper as a narrow
cach ski3Bierrgseition erpwacHhebirlyitistockurtatett semplirsulr dsdedtionsn FIG.

2, each %@pi@(&tﬁ %%ﬂﬁb? E%l?mﬁ Et%%}q%}ﬁ% ﬁélzg q?:gtﬂlg VYIII%P getboend (g‘tion 38,
narrower rectangular portion of receptacle 32 and the larger trunca
togethersEpmiieculeybale sbrped segats siveatoski Wthithehevldtigef circular Hotiprrtion

36 at ltsg:ﬁgﬁ%%?ti@cé?én%g 135 SRR, é{%} (ilr@@t? SEMG! T%?étieﬂg (%8{}{8 Mhe

. 4b includes a notch 15 or out out 40 provides a re rea
tim) of getHamEdsEsbnmtiagie of compression of the end portions when

they argfoRee fitteiRte girgiyar Begt@&%%ﬁaﬁie@Eéﬁf&@é%lss Jnetelelonter

. area also accommodates some limited expansion and contraction in a
portion Riffttidiprdingirastion tewlebrealementsr AsdeentiimsRab3witdiliduafith of the

center pﬁ%@ﬁ%?@é@g%sf&zv%{ﬂ g?e %ﬂ%@%ﬁ%@%ﬂ@ cﬁ'ﬁ(ﬁ%@qg&gtg&%gﬁd the

and attached to, two couplers 10a, 10b. As shown best in FIG. 6, eac
larger tlﬁl'ﬁ;é‘ﬁ%ﬁwsé‘l@n’féﬁtlk’z ?ﬁél@@ﬁ@ﬁ%féé@é tabe sOhidkedxterios vetweention of
recepladf SOURIEES VWHR @ SRIFRGVO UNd illration MEMIAne 2r W5aBRed zﬂ%&%@toh

permeate tube 50 and filling the area between the permeate tube an '
or cut oyftf Wiiteh treapdotimmdieriig to menznadsiarang of sareatdrs emrsaten of the

end portiendkerRlpgRgy @fldf&?é@@ﬁbewiﬁh@@ﬂ@ﬁi@ﬂp@ﬁf&%%%ﬁ@%&@ﬁﬁmg.r \fgltg' relief

25 keepers placed in the aligned receptacles of adjoining couplers- The
area alsqARGRHEMST SAME IS AR B i coued i endna- angiviimabdirection
betweerCaBRERSSIblE seal fitting into the channels on the outer faces of adjoining
couplers. When the filtration system is operational pressure on the

asser’r%ﬁ/sm il S MBIt gHde A2 melude a hard outer wrap

44 extending between, and attached to, two couplers 10a, 10b. As shown best in FIG. 6, each
filtration element 42 includes a permeate tube 50 which extends between the couplers, with a
spiral wound filtration membrane 52 wrapped around permeate tube 50 and filling the area
between the permeate tube and the hard outer wrap. Still referring to FIG. 3, a plurality of
filtration elements 42 are placed end-to-end, with adjoining elements coupled together with
keepers placed in the aligned receptacles of adjoining couplers. The adjoining filiration
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 #i ght 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,
56¢, 56d extend circumferentially aboutlthe 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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As shown in FIG. 6, permeate tube coupling 54 is a cylindrical tube with
an 30 inner diameter slightly larger than the diameter of permeate tube
50. Four grooves 56a, 56b, 56¢, 56d extend circumferentially about the
inner surface of coupling 54, each rgroove receiving an O-ring seal (not
shown). Permeate tubes of adjoinirg filtration elements may thus be
joined by placing the permeate tube coupling approximately half way over

permeaty il Sp7HRE BHH AT FE LU RTINS LS SeH e DA b Abe, and

placing tRUMingicthepsrmeaienbarai Macngiheeesnasie bRani@he permeate
filtration element in the remaining _half of the permeate tube

tbe corgTigud SRS i TR oS e T bR fefinonam R A nidatlstild be
understoé o ikenisadeansocaupiel -HEIMSAIR YR GRERler WAWIEAQLBE LYBening

. present hetween each adjoining 5 pair of couplers 10a and 10b although
pair of cfp aﬁ%&a%%éﬁe&éb@smmﬁe&%ﬁ# fegs ﬂ:ra?naarﬁﬁﬁ%eg@&%g@a 1 for
clarity. FIG. 4, afiltration assembly 58 comprises a plurality of end-to-end _
coupled filtration_elements 42 placed within a housing 60. As best seen in

FIG. 6.5 Bhth Birignaof A dsiE i seprasfdalr sl ebantitorend
coupled iSltRinkeIbarte1maiR-pOHKIRRRh HA:Rauss 60 boakipghnawia fdGnd efd

. seal mount 64 is rigidly secured to the rim of coupler 10a located at the
portion Ghib SRR RS TR G AR GRS 2 HRbEh e iSkEi o e main portion of
housing 6lcurmikiaptially areundy fhedananswtace sheaynlerda anrf]%l@r}@ﬁﬂ%%%&qﬁer

arm 66 haying a, channel 68 around its outer perimeter in which a
10a 100&?8@%#%?#& <Ll b BT o SE PYURHIG OIS the
circumfopppositesenehafithafiltationassemblyeF1Ga @Iﬁhﬁi&ﬁﬁféﬁ BeSirhy (%lq%\(/?rt%]a

located at the low-pressure, outlet end of housing 60, following a plurality
chasnel g 0oy O RO ORI A 2 RH Bt a2 KTSLAEa e Bl
located. dhanbizheusingbOqppddse belthiniplatehy,a saappng F4dan ﬁ%&@acﬁﬁust

cking.gropve 76, which extends circumferentially around the inner
steeve T e e N Dbl BTA P LS 10f
to-end filcoardifgmesn £mbodimentp’7220 Ihapiesentioventionds a1geRsialy and is
i lindrical sleeve,.with a portion oilt e cylinder removed to form a "C"

netd in pRY B IE Hal A i 2 ety FormireeBe B nsertion
circum feirtoiall gyliodnic dhdiltrationueaseniblydaoising. The sleeve has sufficient

memoyy so that once inserted, it will spring back to its original s)hape to fit

sn ugI§/£ %vﬁ%ﬁnu& & ntostfj‘ Sing: %E%r%u ﬁé@l §§ {%%&Zﬁ HHaHrdGsieavePPodanest of
the presetiiemweigiohand peatenby of thelstabviecendviftonpiidoioof the cylinder removed
to form a "C" shape. The thrust sleeve 71 can thus be slightly compressed for insertion into a
cylindrical filtration assembly housing. The sleeve has sufficient memory so that once
nserted, it will spring back to its original shape to fit snugly within the housing. Apertures 78
formed in thrust sleeve 71 reduce the weight and material of the sleeve, and allow flaid to .
flow through the sleeve.

In use, 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 gkis 30

and receptacles 32 on the adjoining coupleré 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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25 flow through the sleeve. In use, 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 compressionn/\?ifhin receptacle pairs around the
perimeter of the couplers. 30 While FIG. 1 shows multiple skis 30 and
receptaqlsdsthBRiIISP 8IS Ed S0 o1 oaplentribashay be BirlRdd
around GERRAHREMRRY 1he ARRIIGIHRNCA MIRIRHIQiMENO Uﬂﬁeﬁeﬂ‘éﬁﬁﬁt&gmg

. the couplers together, more may be used in applications having higher
applicaligrud it BFESEUHES! M MSRCBBHpRaryehiBoaintevit four dlis vimlsashAlso, the
receptactOURNAr ReHsadkoiiaty, RRER a4a E‘ﬁ%‘iﬁ%ﬁ&ﬁﬁ% MOLYBRAYe two

associated. keeper. For example, couplers having twelve skis around the

interloclyag, HutgronmEyHapHEaBsiPRy e thHis keener kadperspDelsempingdnavoids
tab-like iBj@RRBlSAlRRL A {SWarMnbeL ot KeeReis AN hEpsed e @fe%ﬁé%éioc{{lﬁng

the couplers. Also, the receptacles and keepers may take di rms
use. It ighiphaguirabltohgey thelppsvidenmmots nanouniptsibbriporieruvors degree
of mem&JIQHUNGQMRE r&lﬁﬁ%ﬁﬁﬁf’ﬁﬁ%&?%ﬂ%ﬁt@ﬂ@@%ﬁ&vﬁpﬁ%@cﬁgh%nds

projections which have characterized some prior art couplers and may

34b accyjpanpddtiiigcerssniefseHigHIy dbsiraptetaskwel e, o it eupersliofiike keeper.
Other v&2MBREssilisAN IR havad degrerdeh MEMQ SO ey am be- sogpe of the

compression fitted into the receptacles. Also, the truncated ends 3

present lveghodia plaberiiantard wéi itincraespmadele 3desreacifateansion and
comactr&mk%mé@%@%wngv@@ﬁgh%ﬁml}ggf apparent to those skilled

in the art, and are within the scope of the present invention. Finally, the

truncatedSEHuE3AH Bce Sithfodite ' b fia aprrfraneioh Bnd edontrad ion
wrappin@flfignGenlarsnmiheus targenohbeing disledgedoARSRAMN 1A FIGSud AR 44

] , individual filtration elements 42 are formed by wrapping-a filtration
around HARITANE2 Arbl AdhEC BRI S4HR B B85 v o Irary sLredwkiring
corplerslHAroomebtbe B RIAINEAP RRAS eV CQAtIPIIRTIDRIENAIS rBINRISERied in

epoxy) and affixing couplers 110a, 10b to each end of the outerwrap (the
the O‘Ite‘é‘gi?ﬁirmﬂ%% BB de s thesatervr ASINR AR THE 4HBRA

couplingelanmentsrdia ¢as hedoliagibyd5iog anerments MRanaauping: 4 a8SeaR 42,
. in FIG. 6 tg couple permeate tubes 50 of adjoining filtration. elements 42,
and using oK Sl A IE LBAE S Ship keepB Rk A8 IHEHBE e S ofinkl

It shouidbeipietarsBad #Qh »201H Shopitibersndersioesp lhat whilg-seah AR is SHAA it
could bee}%t%gsraer?? li%%%lgclle \rnplt :{n E)lilr(lﬁ g%eth%rgc\ﬂ;? I%?s ignd could be made from a variety of
materials. The permeate tube coupling 54 uses O-rings placed in grooves 56a, 56b, 56¢, 56d
{0 join the permeate tubes 50 in fluid-tight communication, and the compressible seal 25
between couplers 10a, 10b joins the filtration elements 42. Multiple filtration elements 42
may be joined end-to-end, with space and pressure drop considerations being determinative of
the exact number for a particular application.

As seen n FIG. 6, when inserted into a filtration assembly housing 60, the skis
30 of the coupler are the only portion of the filtration elemient that contact the inner surface of
the housing 60, with a by-pass annulus area 80 formed between the filiration assembly
housing 60 and the hard outer wrap 44 of the filiration 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. Furfhennore, because skis 30 are formed from a

rigid material, they assure precise centering of the element within the housing. This
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could be integrally formed with one of the couplers and could be made
from a variety of materials. The permeate tube coupling 54 uses 0-rings
placed in grooves 56a, 56b, 56c¢, 56d to join the permeate tubes 50 in
fluid-tight communication, and the compressible seal 25 between
couplers 10a, 10b joins the filtratior elements 42. Multiple filtration
. . elements 42 25 may be joined end-to-end, with space and pressure drop
eliminale Hafdihion S BErgee Mt A bre BB AL CRER & HBIM i and
insures pRElicANONIASSCER Wity herinsariadiniaa filtration assembbhal force
_ housing 60, the skis 30 of the coupler are the only portion of the filtration
is reducaeik@hfiiaticontact the inner surface of the housing 60, with a by-pass

annulusaieasS0iarTeRd habweRR tael filty stieReaseamblyp BBheising RRyv-profile

and the hard outer wrap 44 of the filtration element 42. Since the skis 30

V-shapegh seithe AoHEI pBIHAP SRR BRIt ahtackit & helubmirss, thehe filtration

assembiiFiglionalsforcaibotuesnihe apwpleh artibe HRusEOQININRHGIESthe outer
Furthermore, because skis 30 are formed from a _rigid material, the '

_ ] C y
perimeteral fhe aPaCRG JdiBHAG SR taHERT IRIM e RO HBGL Hysor HigL e opening of
the V-sigljninsiesihmnessfor tlareaunasealon. eash glamenilo prusetiahe seal

malalignment and insures precise positioning. In applications where fewer

on only fhedesd Slamzob JasHu IR AtoTEaSsS reclidee duess difmesc A< entiviiin

additionf 6 [6nthRoiinersea 0 Of HNR REeRe Nl APPHGAtRE:I St HoNERsRfilgeia 52. Thﬁs,
7 V-shaped seal. A rigid arm 66 extending from the seal mount 64 at the
the low eR BB SEEB By RIGHER HeGAAAS6H EHARRATES WAkeh the same

housing@Xt@nds sikpuraierentialbhanknerhe et IRiimetaofithedrm 68dthtod
brine seal 70 is placed into the channel 68 so that the opening of the

that the QOUHANEEEY tHEIRIBIEHAY T HRE PR dSSuRaISIS oT HE LA RS IBW
configupKafile hiiResseatipa.only the lead element has numerous advantages
includ;%? }hose discu%sgfg agﬁ\(e. In 10 addition, the I,ow;{)[ofilebrine seal
70 allows thE TSR Hred tot it atsiPdans 522PHuS Uthe 166/ Protheleeve
71 acts foriecstahd Qvidlewadnadilfiatidnanediab2 fethgreskebeiithibbessembly

ame _.housing.area as,compared to ventional brine.s
Sl : o

I
of end-t il (IHBRES PR 08 uhaarsbBb thac 1 SBIBEI AL UL ieR 2o

fluid to paaytheradednplished usingppthatisealing.elenestieonfigurationg sBeh@s side

ngs. 15 %Et e outlet end ?thf filﬁqtio ass mblé,,as seen in FIG, 6,
o aHdWrASTEh ¥ hedongitudinal

orte (SRS

pressute freingekerieddy e it edassempdiyvf the invention is that the elements
42 may be inserted and removed from the same 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 elements and the housing. This reduces "free" space requirements in all
installations.

As can be seen, the present invention is well-adapted to permit easily and
securely coupling filtration elements, while minimizing the effort in inserting and removing
filtration elements in a filtration 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 filtration 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
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of end-to-end filtration elements 42. As seen in FIG. 5, apertures 78 in the
thrust sleeve allow fluid to pass through the sleeve 71 in applications
where concentrate is removed from the side of the filtration assembly
housing 60, rather than through end cap 72. 20 As previously noted, one
of the advantages of the invention is'that the elements 42 may be
inserted and remaved from the same end of housing 60 as a result of
configaiiay oty e AeSBrbR SORPAREMAE B FER oY shiv Won wWideridgieatpm the
scope dedideedhafichomalresistance between the elements and the housing.
This reduces "free" space requirements in all installations. 25 As can be

seen, th&PdReAtirRUREAN T LR seembatds prisRticeaisignanicidadarsg to

- attain afQEENGdHEQN eleBRiSbybie MBIz e ffartia B’cﬁ@f%ﬁgﬁﬁgges which

removing filtration elements in a filtration assembly housing. It is

are abvinns apthAah LAk ss A s TEHBIN to large diameter filtration
elemergsbyhisapRlicabie o milisie 8 eme RisHRICOPISE bk deviatigns

. from the embodiments described in the present 30 application are

departing, omahestpaigintnii ihosEBieBeothdpralantisveheiom mirforth or shown
in the ag@RIeyinkhilewhe-HikationMatia AesCHPRAININSLXBMPIATY 4 limiting sense.

embodiment is a,%firal-wound element, other forms of filtration
membranes 55156 SMpIBvRentT havegdaihansnduisressdnasrisas

modifichRge Bia3luiHEE K ARNOWHET S ANSGRINGIONG IALENA! (EMIS YRU BMShs or
materials and -9- configurations of the described components may be

ArcangeREhl 6L B RO RS HORFAE. SEsBe B predehtimvEmioNs From

includedhe fheelgting: itowihhe; seendbatithisimeninnsis Qe el AN 1 and sub-
ttain all %%ds and objectives herein-above set forth, together with the

. a

combIFHoNF SR AHGESWRICK Y o BG S ARe W ER S isherhtlts s and sub-

combinin@stiorhiSincenmany-passibie emhedimants My hapadsef the
invention without departing from the scope thereof, is to be understood
that all matters herein set forth or shown in the accompanying drawings
are to be interpreted as illustrative, and not in a limiting sense. While
specific embodiments have been shown and discussed, various 10
modifications may of course be made, and the invention is not limited to
the specific forms or arrangement of parts and steps described herein,
except insofar as such limitations are included in the following claims.
Further, it will be understood that certain features and sub-



combinations are of utility and may be employed without reference to
other features and sub- combinations. This is contemplated by and is
within the scope of the claims. 10 CLAIMS The invention claimed is: 1. A
filtration assembly comprising: a firstigpiral element comprising a spiral
wound membrane enclosed within an elongated rigid outerwrap a coupler
joined with said first element and comprising a center support, a plurality
of spokes extending outwardly from said center support, and a rim
coupled with said spokes at one ené\ig&d rim forming a circle having a

TH& %ﬁgﬁrgﬁ%&dﬁi&pg 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 compnisngnaapierality efrepasinferentially spaced receptacles

a'°“%§f'?‘é9 ngE(la&Séa%rﬁec?&nﬁ‘ﬁnéR{%aées'lﬁf%?%%‘%@ Sing.a shira woundt . o
membrane enclosed within a rigid outerwrap; another one of sai
- elenaRiRer89i SEEEWiPsaid second element; a compressible seal positioned
in the; apepieg jprieserire byisdicchannels wherosqidsnalpletsrase plaged, s
ollfel If.%ftgpf&%% %%'t%ﬁ&@?héﬁg‘&ﬂ‘a%w iy, QLKEERSLS ﬁgﬁég ”?er%"%'trﬁ‘rw %E‘S’ led with
openings presente “sald’ receptacles whensaid couplers are placed In
saifliGRetrraskbatrfate. RARtiBRsHIPNScR iy s SRV BR et a e jHReendBYHat the
radifereesappiedio-anarelemeninvibaise Heappliechttedhe athanelssnenidicular
¢ % An assgmbl¥.a set forth in dgi{’n 1, wherein saidhelemtents are ada tetd
o.the axig d szad t%iouterwra . sgid fac comgr;%nﬁ ac ﬁmnei sas?.rign presening a
to "be placed ina housing, Said coupler includirtg a plurality of skis .
plange BUIFRFSr6PBERN D atBLSRIa ek docprelsesitialy srargdoespta@es along said
suFtedaces for engaging said casing. 3. An assembly as set forth in claim 1,

wherein eacél Of.Sz?l!% first and second elem«!a%tgulndclude%a ermgateél%%m 5

4,580 SPIN ement COMPIISING a8 Spira maembrane encios
extending throUgh the Cantar of Said spiral embrane and Wherenm

rigiefteiesuigport comprises a hub adapted to be received on

another one of said couplers joined with said second elemeant;

a compressible seal positioned in the opening presented by said channals when
said couplers are piaced in face to face relationship;

a plurality of keepers positioned within the openings presented by said
receptacies when _lsaid couplers are placed in aligned face to face relationship whereby

said elements are joined so that a force applied to one element will also be applied o
the other element, |

2. An assembly as set forth in claim 1, 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.

3 An assembiy as set forth in claim 1, wherein each of said first and second
elements inciudes a permeaie tube exiending through the center of said spiral

memibyrane and wherein said center support comprises a hub adapied 1o be recsived on
said parmeate tube.



said permeate tube. 11 4. An assembly as set forth in claim 1, wherein is
included a casing having an inner surface and an outer surface for
receiving said elements and having an inflow end and an outflow end;
said assembly further including: an a.Lm rigid with and extending in the
direction of said inflow end coupler which is closest to said inflow end,
said arm presenting a circumferentially extending channel which presents
an opening facing said casing inner surface; a seal characterized by a

CIrcumferenmlggsgﬂ?%ggmag%hwsﬁ%mﬂnﬁwmmsqm% apOyYE D Raving

edge of said circum extending channel and toward said innér

ansiiHaEeuATEreny ﬁma@&éwﬁ@%m et WRE BB FOTE LAY AMEPS Ay Inflow
erftexil@ncampaneit tatosssantbliditightrdeelidity: said casing. 5. An

Zizec%}xsaﬁ%- %%:] %% %%gﬂccfngv nerel Qil Reluded a st ong @guﬁ@ which

tto sa outflow end and locking
s SIAFERIrS AN %%ﬁ{d casing which precludes axial movement of said

eleme@!@ untherebention otirgiciensieltnd ferinassemidy asisetfasthrit an
op aln ltlacs hesrglmcsa%llg S zﬁ Sgﬁggerally u-. shaped with one leg extending
% AP acule anéjle in the direction of said inflow end.

a seal characterized by a circumferentially extending flexible component which
extends above the edge of said circumferentially extending channel and toward said
inner surface,

whereby fluid entering sald inlet end exerts a force against said flexible

component to form a fluid tight seal with said casing.

5. An assembly as set forth in claim 4, wherein is included a thrust ring at
the end of said element which is closest to said outflow end and focking structure rigid

with said casing which preciudes axial movement of said elements in the direction of
said outiet end.

8. An assembly as set forth in claim 4, wherein said seal is generally u-.

shaped with one leg exiending at an acute angle in the direction of said inflow end.



