1 DESCRI PTI ON FI LTRATI ON MODULE Thi s application
clains priority to Japanese Patent Application No.
2005-201780, filed July 11, 2005, and priority to U S.
Provi sional Application No. 60/698, 267 filed July 11,
2005, the contents of each of these applications

i ncorporated herein by reférence in their entirety.
The control of particulate contamnants in a filtration
process such as in the sem conductor industry requires
the use of ultraclean filters having nmenbranes that
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entiretygevel oped for a filtration module used in an ultrapure
liquid filtration, two designs are prevalent. In one
nmodul e design, liquid to be filtered flows from one
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ﬁltratior?ltjneodfﬂ%s, the feed and permeate connections are located at opposite ends of the filter
thereby forcing the liquid flow to move from one end to the other. This flow configuration is
referred to as an in line flow configuration. These filtration modules suffer from two
disadvantages. First, they are more difficult to connect to the process equipment since the
module is sandwiched between two sets of connections. Second, any free liquid remaining
within the module quickly drains upon disconnection of the module because at least one

connection is positioned at the bottom of the module.

A second filtration modular design locates all of the connections at the same end
of the module. In this type of module, the feed and permeate ports are typically horizontally

oriented at the top of “head” or manifold end of the module on opposite sides thereof Due to



their shape, these nodules are referred to as having a
T, L or Uconfiguration. This configuration
facilitates connection of the head or manifold to the
remai ning portion of the filtration nodule conprising
the bowl and the filtration cartridge positioned wthin
the bowl. In this design, 2the bow and filtration
cartridge conprise separate el enments. Thus, when
constructing the filtration nodule, the filtration
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bowl is particularly difficult when toxic or corrosive fluids have been filtered by this filtration

device.

U.S. Patent 6,635,175 discloses a filtration module comprising a manifold, a

filtration cartridge and a bow! wherein the filtration cartridge and bowl are joined together by



filtration cartridge and a bowl wherein the filtration
cartridge and bowl are joined together by 3 neans of

lugs on the filtration cartridge which fit into slots

on the bow. The lugs are secured in the slots by
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have two or nore angled structures that engage with
angl ed mating structures of the outlet conduit of the
manifold with less than a full tum In sone 4
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Embodiments of the present invention include an apparatus that can comprise a
manifold and a bowl or cap joined together in a fluid tight manner. The cap and manifold
house a porous purification membrane that is mounted, joined or otherwise connected to the
support. The porous purification membrane may be used to remove particulate, molecular,
ionic, or combination of these contaminants from a liquid. The support has membrane
supporting portion and a support outlet. The support outlet fits inside of an outlet conduit of
the manifold and the support outlet can have two or more angled structures that engage with

angled mating structures of the outlet conduit of the manifold with less than a full tum. In some



The support outlet and nmanifold engage to forma fluid
ti ght seal between the support outlet and outl et
conduit of the manifold. The porous purification
menbrane and bow are in fluid comunication with the
mani fold in a manner which prevents mxing of a fluid
or liquid feed to the apparatus and the filtered
pernmeate and or purified liquid renoved fromthe
apparatus. In sone enbodi ments of this invention, a
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rotating the cartridge to move the partial screw threads a portion or cornpletely within the

mating screw flights in a one step process. A handle or other grasping feature attached or



5 formed in a portion of the cartridge can optionally
be provided on a part of the cartridge, and preferably
at an end opposite the end of the cartridge that is
joined to the mani fold. The handle or other feature
can be grasped by the user in order to facilitate
rotating the filtration castridge into or out fromthe
mani fol d. The bow can be joined to a mating portion or
section of the manifold to conpletely enclose the
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through the manifold. In some embodiments the seal between the support outlet and manifold

seal is provided by one or more o-rings, gaskets, or a combination of these.

In some embodiments the filter and or purification membrane can be one or
more cartridges mounted to the support. In other embodiments a filter and or purification

membrane can be bonded to the support.



structures that can contact the support The detents or
other ribs can be use to hold the support or act as a
stop for the support in the manifold while it is
rotated to forma seal. fir sone enbodi nents the
purification support nedia cages can be flexible or
conprise two or nore sectipns that provide support to
the purification nedia while allowi ng for thernal
expansion of the cartridge. In sonme enbodi nents the
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eliminates the need for base and header plates, springs and other structures which make
assembly and disassembly of filtration modules difficult and time consuming and can reduce
fluid flow or create dead spots for flow in the housing. Embodiments of the invention can
have a single seal for the purification cartridge at the outlet rather than having inlet and outlet
seals. This invention relates to a membrane purification module that is more sanitary and is
easier to replace and install than presently available filtration and or purification modules. In

some embodiments of the present invention, the purification media is a membrane filtration



ot her enbodi nents the purification nedia is a nmenbrane
filtration nodul e having a support for a plurality of
filtration cartridges; the nmenbrane filtration nodul e
formed froma plurality of filtration cartridges, a
support for the filtration cartridges, a retaining bow
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removeHnY@Wﬂu‘ﬁﬁcatﬁn@aﬂhbgés&)r%ﬁrlﬁ@a@l’&ﬁﬁﬁddia d4h ®Wiskkallel &n fRink@Eo1d or
support of FIG la. 8 FIG 1 c is a side view of the

supportgug thertivosealed wgpthar by engaging therpgeled strpetures af the sppnoay liquid
outlet aﬁ% glagg ?441%%0&1%50& nldGFoRl F’lﬁ)% n&g ﬁjgfd £ld 3P FreARE I ARE fand a

. cation cartridges als atopviewo
flow of flwicerebwoédtbriiugb puafigamonfmedst i on nodul e t hat i ncl udes
one or nore purification cartridge joined to a support.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a is an isometric exploded view of a support for a plurality of filtration or

purification cartridges of this invention.

FIG. 1b is an isometric view of the joined support of FIG. 1a.



FIG 2b is a cross sectional view of the purification
nodul e of FIG 2a taken along line A-A. FIG 3a is an
isonetric view of the purification nodule of FIG 2b.
FIG 3b is a bottomview of the purification nodul e of
FIG 2b. FIG 4a is a top view of another enbodi nent of
a purification nodule of tgis invention. FIG 4b is a
side view of the nodule of FIG 4a illustrating detents
inthe manifold and tabs on a retainer used to join
t he cpIgs. anek 1804 Viewadf thelsGppdreof FIGal asllgkeratihg e@lentihe partial
screw flight that Ry &e used in a _manifold . in an

angled girsaps s hc SiPpef PYtlTtA0E ARYES fPHITHISHIARHTIABSS accept s
a pitched partial screw thread on the support liquid
outlet. FIG 5b is a cross-sectional view of a manifold
and bp@. 2k i 2dp @iewocH aremibodfment opaipirificadon mddae dudt énchides
this invention. FIG 6 is an isonetric view of a

one or mpefiepuEHCAIon £apidgel PREY IOGSURBEa utilized in
enbodi nents of the invention. 9 FIG 7 is a side view
of a purification cartridge in an enbodi nent of the
I nvenri@ b ifd GosBRctlichabviews shegRigificationth@dl®bf FIG. 2a taken
purification nodule in an enbodi nent of the invention.

along ling 4-Ag)y i s a cross sectional view of the detents and
seal ing between the manifold and support in
enbodi nents of the invention. FIG 9 is an isonetric
Cr 0SSFR® Ghiipinikondétavrviell afshd pirifitgtién mbdule df BEnRb.bet ween
a cap and section of the manifold utilizing a retainer
in an enbodi ment of a purification nodule of this

i nvengj .Fl | Ca is.a top view of .a | £j.cation
modul EE bdre s G it Y bunfobHe 2bE™ 100 1 o
a cross sectional view of the purification nodul e of
FIG | Oa taken '

FIG. 4a is a top view of another embodiment of a purification module of this

invention.

FIG. 4b is a side view of the module of FIG. 4a illﬁstrating detents in the

manifold and tabs on a retainer used to join the cap and manifold.

FIG. 5ais a side view of the screw flight that may be used in a manifold in an
embodiment of this invention, the manifold for accepts a pitched partial screw thread on the

support liquid outlet.

FIG. 5b is a cross-sectional view of a manifold and bowl in an embodiment of a

purification module of this invention.

FIG. 6 is an isometric view of a portion of a purification media utilized in

embodiments of the invention.



along line A-A and illustrating a purification

cartridge in an enbodi nent of the invention. FIG 10c
is an isonetric view of the purification nodule of FIG
I GCa. FIG 10d is an isonetric cross sectional view of

the purification nodule of FIG | Ga. FIG 10e is an
i sometric cross sectional %iew of the purification
nodule of FIG | Ga further illustrating an aspect of

an e i_ment. of .the. inv ntlon wher e, t he ort tlet

ona ORRT dUS £ sid8 i S RAECHIAR SoBr e Brh apodipen of e
inventiddeSCRI PTI ON OF SPECI FI C EMBODI MENTS 10 Enbodi nents of

the present invention include an apparatus that can

conprise a manifold that is in fluid comunication with

an o t froma nenbrane purifjcation di a,

bow u%ifféabs ERRSEaT V0" OB PRk oD od¥ah B abgiigent of the
inventidi@Ni fol d encl ose the nenbrane purification nmedia. In

versions of the invention both the manifold and bow

can be polyneric materials or conposite materials that

i nclude pol.ynmers. The r.c p and a section of th

i  BIG 3hriga f@%@&“‘i’%?&le?‘ﬂ qtett anhesspane b cfengheanifold
andsupséﬁnpans@d{ﬁe&ggmemﬁu&md br oken by press fit, or

conpression of a polyneric sealing materi al such as one

or nore gaskets, o-rings, joint tape, or other

materjals. The seal between the bow. or cap and

| mani £ B Ssie ar isomeiinese septignaliydsva girafines gy sl ‘? ween a

cap andcsle&m?isof tﬁ@ﬁl%lﬁil@ Qtifidiflda redin QLA Eh eﬁﬁ@dmﬁﬁ% Jﬁaﬁiuﬁ'ﬁ@&lon module
structures. In sone ‘enbodinents the bowl is joined

of this igvenfioiindri cal section of the manifold. The height of
the manifold section and bowl or cap nmay be varied to
house the purification nenbrane. The cap and nmanifol d
housepgy; MRl £385 A of b ptifi QR o BidRlelil 8h emBodiBlchest thie 2
support that has a fluid outlet with one or nore angled
giventetnur es such as partial threads, screw flights, or
other simlar structures. In sonme enbodi nents the
purification nedia may further wutilize one or nore
por o UFI@ 906 HQHQE be2tiofd] 91k of TRE BurMitlaibn HOBRRIOE FERARR taken
and endcaps. purification nedia, core support, and

along livgadeA sug pihlstram buifisaticreriidzamen aifwding of the amention.
endcap. In other enbodi nents the purification nmenbrane
may be contained in one or nore cartridges that can be

j oi nefli®n of Wbl ymegRldy tame pﬁhﬁ&%oﬂqnoﬁfum df#iGaIdal cl es

to holes or openings in the Support. The purification
nmedia and cap are in fluid connunlcatlon and seal ed
with the

-FIG.10d is an isometric cross sectional view of the purification module of FIG.

10a.

FIG. 10e is an isometric cross sectional view of the purification module of FIG.
10a further illustrating an aspect of an embodiment of the invention where the support outlet

and outlet conduit of the manifold form a seal.

DESCRIPTION OF SPECIFIC EMBODIMENTS



mani fold in a manner which prevents mxing of a fluid
or liquid feed to the nodule and the filtered perneate
and or purified liquid renoved fromthe nodule. The
purification nmenbrane can be flat sheet, pleated flat
sheet, depth nedia, graded depth nedia, hollow fiber,
or other porous, mcroporols. The porous nedia can have
pores with a size of |ess than about 10 mcrons in sone
enbodj nents, |ess than about . 1 mcrons in other
enbo dEFr'[?gﬂ'{hmeaﬁd)fF@ﬁeﬂeﬁ‘a'ﬁvma tinqiudganrpipparats that cant gomprise a
manifolUHE rlS RTREALIRR gﬁlcatl(ﬁll wit Arl oftfel§bm SABAH {)]Lﬁr?f ééﬁg%mte{f ,
purification nedia can a nanopor ous nma
and a btmtprwan comeeted to the naindul'd fII‘ ha bnwhmmamfoldi escdoselle membrane

s of th nven e su ra
purificaf 0 B I s ot O 8 B T nch bz g pomeri
material3Wir kkinpddife Sndtériul Cabinplod p(ﬂﬁn@ﬂ‘s trhe bowt bica ﬁﬁdl‘ 8 9édtioR bf the

t.he | glfold and i n sone enbodi nents can
manlfo‘éélgfelﬁtqe i 3 pigktight magpersthe segliprnche eyersihly; madechad bsoken &y ress
fit, or c&ﬁp@&uﬁ%ﬂ a%olﬁﬁ&‘ij&éeﬁhr@ mﬁt@ﬁal @ﬁa{ iso(lng, or M¥fe #&Qﬁt&rb-g{l S P)?nt
: |'uid outlet can be vari size of the outte
tape, Of@m _maten@fs tIihe sead bt tb&sbowé bf capsantl llee wb@liold s¢cpion may be and
held bytrnﬁg lﬁhﬁ %Qﬁy Eﬁur % ugﬁ) o{c}% %%IGIT S%g]crﬁglgg?rg]ﬁ% gtﬁg;ltum | er{eq EﬁlfSé)Hle
emboditnentf Itheghivxﬂ is J@mdws cyhrfdlnﬂﬂ sedtiopT thethadifyl@ athShdistt beiRS
flt hat enggg rn gl.ed %J ﬁl structures of the outl et
manifold sertiop and Bow ?fecaﬁéWfbalvaﬂ forioyse the puighicatign mrengane.
degrees or less of the support to forma fluid tight
seal between the support outlet and outlet conduit of
t he rfﬁhm cfapladd mehioldIhousk 4 hmebrage phrificafiol &hedia thAVMEjosicd i€ a
L be fornmed by press fit between the support
S“pportglli? & ‘H "Bﬂ‘Ftl vaith Qnsr grare G?g eq RS Sueh 8p Rartigdyhreads, screw
flights, 6O EHARtrRétuRs PRI 6WRY dnfbod R\l e PRt fE4Bh nﬁald%%sﬁmher
gasket, o-ring, or one or nore o-rings between
utilize 08 GHBOTE RATRNSLARES FARPYLH DB O] mors@nter syripodicapest and ¢ndcapsalThe

priisy RS0 5 SHREREL Bl BB L i end

endcap. f Iproheed emjooatimeptsethuspmiﬁoaﬁorarnpmbyane rnagr be@ahtaingd b dr dhore
. SUu aske one or .nmopre 0-rings between
cartridgy fat i bE foin & By el SRR GroG 5o il PopRemnss
in the sdppoﬂ MRuiEiBitfonQhedid 8nd SR 1h%1@5k9£ﬁu§iﬁ£t%ta&iﬁ%§al&f Wt the
he support oqutlet are. eng gl ed mating

manifold {1y, RHESHGRPIHE THinzrey |a<fﬁlﬂ<601f1muﬁ fed tqlthednpdtgmnd the
I and the
ere RERLEISERL B IIALR R AR BRI, 21°, e
mani fol d are discontinuous along the circunference of

the support outlet and di scontinuous al ong a portion
The purification membrane can be flat sheet, pleated flat sheet, depth media,

graded depth media, hollow fiber, or other porous, microporous. The porous media can have
pores with a size of less than about 10 microns in some embodiments, less than about 1 microns
in other embodiment, and less than about 0.01 microns in still other embodiments. In still other
embodiments yet, the purification media can be a nanoporous material, about 100 nanometers

to about 1 nanometer or less.



of the outlet conduit of the manifold. The sea

prevents mxing of aliquid filtered and or purified

by the purification nmedia with untreated liquid inlet

to the manifold. The seal can be forned by any support
and mani fold surfaces that contact each other by

engagi ng the angled structures. For exanple, in sone
enbodi nents the bottom of a support |ike 802b nay

contact a surface of the manifold such as 817 and be
seal elh ¢mpbagiraerds ofthe EﬂV@miithQ@ sgppg’a@sén@nl(rm SUPRPIGnG portion

T
manifoldaind u sorﬁﬂﬁnlmdlfhaﬁecamsbe dsisenﬁhlﬂ;ad:cmdlail or $erGun@ddl. byldnanvde
surtace B P T IAl it Fpih F dis Tyt BouheRh B waliftg e

size of @ik ouflétWoRldditoftthemBRifé1H @b tre@b$ {h@tstabﬂlgy fQiBe8Mo of thE Bdpport.
the seal is maintained with a i back pressure of

The suppoetputlet hap Bivo aboare apgledistrugipresisuet asch sefi [iriirdstolights @zgoves,
fins or }'())a?ne[’[%r@&%tﬂﬁ 4 a% ?J:léae 't}fjangpeﬂak g%ﬁ‘ﬁf’ﬁ[lpes %E 8 &RfeLonduit

greater than pSi , I n-st
of the neamipfo bffi withng turg héahwaPO tleprdeR or tems off the mggpontito Form abﬁmld tlght seal

betweefg %Ssﬁ}gpro%ta %félg a o 021?}% 8{) tg? ténsa%lggllﬁm'lé? a%ﬁ tllgggseg can be a

reversiti€ pal aid @A b@ffomuaﬁltfyl 26ks d@if Hetdleed thetls@pdri dlifieflarddroutiBEconduit of
mani fold outlet fromthe fluid to be treated upstream

the margiold prcbyrrompresaenof 2 PR MeHE §7aige materiahiisdiapaisket gt ing or one
or mord SIMBEL Ee@@eenRHé élfplpﬁﬁtah@ the'nRin®oR1, hpsoﬁ‘rﬁa'@f{l%dnﬁént@ﬁktséﬁ ies,

renoval nmol ecul ar contan1nants removal of 1onic
betweer t}wtsmcwmwlgt angrouipi/condwib pfthe manifoll. In besseembeshimants theisal

can be %&P% (g[i &essi Oo%la l%'l;)én%lc s%&l 'JR{le@ﬁELé CAL %a%ﬁgt Jé-gll%ig,eo one or

I'on e
more o-tling$ betivadn tha sufpostl dmtlewnpa)uﬂeta:b&dmt afake mamlfdslé. slurry.
Purification nedia, purification nmenbrane, or
purification cartridges in enbodi nents of the invention
can use par A nol ecul.-a
and oft 3mSR S eRlo Bl iy Sisa RIS stPror otRlare
engaged withhaagléd thatn®stnatdrefidrd tlteﬁminﬁfotld eabaf a lignidetigho sahBetiveen a
the inventjon t b or ca andmalfodsect
surface G e GEPPIATH AU TG el ot B ESS SMSIOre Hhe DLt PG G -
disconti®féls Adidithé é‘lﬁ’ctﬁﬁ‘eﬂeﬁéfe‘ﬁéﬁh@édppﬂﬁ%ﬂé RAd afse&ﬁmuo&%nggae@dmon

can i nclude one or nore sea I Ng mat eri al s such
of the opdet cppdhiit efdhe wawifeldt Shesqabpiguekemixingof 4 liqwid filtered picher

purlﬁedt @Rﬁe Rl%ﬁdah Md&%pﬁﬁ'{ ﬁﬁtregﬂ‘ed ‘?quird et tfo t#l ngrtu\f@g nTﬁéjéetaI’lj_%Jneoe

g SUrfaces o e ca mani section
formed bg ahy supgor asd tnamﬁoldfsutﬂtr&s ﬂmpccmmbt agchi dtledr By sagdgingnihe amgled

sructurp, 1 R4 s EPR TR ghe fbe ohcrupnt e By Glacta
surface of the manifold such as 817 and be sealed by one or more o-rings or gaskets (not
shown). In other embodiments the seal can bé formed for example between a support outlet
814 and manifold outlet conduit 833 surface as illustrated in FIG. 8b. The one or more angles

* structures that engage the support and manifold provide a seal that can resist a back pressure of
fluid in the manifold outlet, in some embodiments the seal is maintained with a liquid back
pressure of greater than about 2 psi, in other embodiments the seal is maintained with a liquid

back pressure of greater of greater than about 5 psi, and in still other embodiments the seal is



gther suitable fixtures. In sone enbodi nents the bow
and manifold are joined by a retaining ring with a
flange. In some enbodi nents of the invention, the
support for the purification cartridges and the

mani fol d are joined together with angled structures
that are pitched partial sgrew threads which fit into
mating screw flights in a one step process. The partia
screw threads on the support have a pitch and mate

maintaidéd Witl & bR dréss@R o giedtet than BBGNIL 1 0lpsh. The ehgigeinbet or the mated
purification cartridge

S nedl an h ined.in a
angled YEfHHGRAIBRES (S TSPE TG ety erb@lsmaﬂgolgr?@ﬂet
from thé HRRG be tB40d [ REeARBE iHRIntbnitRalNf 1R RRsink N SOME

enbodi nents the support can have two partial screw

threads to facilitate alignment with the nating screw
flights. The partjal screw threads npmay be positioned
about Inxgpodunnieaf the igiersionrpusificaion b lorpmAva ghparticles,

removaP&ff ﬁlbl@!g)l%oﬁ%rﬁﬁbﬁlﬁa%ovﬁ%rﬁc B8nténindhs RS ah'§ tdhgsionfof

desire Waen usi ng parti al screw t hr'eads, they can

these from a f’pn@ ot 4 bud taisburty filpetiereappéicstions $inpusifpateniveqdia lmehe

usi.
s ] RGO B BEAL 0Bl Rgn b ot
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to oy gf P Ee G P E&lonmpv%m%tsp?&a&lﬁ SRR oLt
these frgﬁratﬂlﬁa oB£Ti§ tdBeaAgedar e positioned on the nanifold.

enbodi ment, the manifold and purification

cartrldge al so are sealingly joined in a one step
rotatjon process rough. th upport. In so .
Cbod| TR0t Sieicsds S e Grmand R UL sectiomeape
joined gﬁ@hérlt@m Oyuid e fﬁu@ﬁgﬁttsemmat ard bd fek@bibBmed dndibegen. The
one step process for_ joining or  separating the

seal carsigplyge ener ermctrn éea&mg rtecialsisosh @aw potdiitediia eleaiaimes gaskets, o-
rings, st[lfﬁg tzg)%sorsiwﬂ% Bslsbs aaﬁgﬁrﬁt {8Eveeh gﬁfabféqs%al%uﬁﬁ@eg of the cap

e prior art. In sonme enbodi nents
and mapﬁcvld featiahi The seal andi pebgmon of the cpmand whwifdld pectipn canrbe@teemd

it o SRR S A LS b, SPGB s o
other suifaBléiftturks) 18 QoMe efibodimeRs tise Hova apdimahifeldtategbined by b relgiaing
s a conbination of particles and one or nore
“ng“”Wﬁﬁg@gPar or ionic contam nants fromthe Iiquid.
Subsequent to the use of the filtration nodule, the
bow can be detached from the nmanifold to expose the
end ofn dof dnbotlingdnisost tlwimwﬂtidg,ethb aivipot fmrthp pmﬁczlﬁdn vdrtrhlges
The, |Itra1
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threads which fit into mating screw flights in a one step process. The partial screw threads on
the support have a pitch and mate with screw flights in the manifold so that the purification
cartridge(s) or media can be joined in a sealing relationship with the manifold by rotating the
support into the manifold in one step. In some embodiments the support can have two partial
screw threads to facilitate alignment with the mating screw flights. The partial screw threads
may be positioned about 180 degrees from each other. More than two partial screw threads
such 3 or 4 can be utilized if desired. When using 3 partial screw threads, they can be

positioned about 120 degrees from each other. When using 4 partial screw threads, two pairs of



handl e to renove the pitched partial screw threads of
the support fromthe slots. A new filtration cartridge
then is positioned into the manifold. A handle, tabs,
rai sed structures, or recessed structures, for exanple
but not limted to 709, can be attached, forned, or
incorporated into the anjgndcap like 731 of the
purification or filtration cartridge 706 to facilitate
a one step engagenent of the purification cartridge

two eacIV\bdnfbetﬂmtmmsd fboltll mgmﬁsfrom@ademham ilo ah alterpativegpantiodiment of

b
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liquid. purification nedia or cartridges joined to the
U< sypport. Dependi ng upon the configuration of the

purification nodule the support and manifold can be
engaged or disengaged in different ways. For exanple,
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and the rotating the cartridge in a two step process.

In some embodiments the purification module can be provided with a vent and
or a drain which can be open or closed with plugs. The vent and drain permit positioning the
purification module in a vertical position or in a horizontal position during use so that the
purification module can be drained subsequent to completing its use in a purification process.

Subsequent to the use of the purification module, the bowl or cap can be detached from the



FIG 1 c. Support 102 can have a plenum 103 which
allows fluid flow fromfiltration or purification
cartridges which fit and are sealingly joined into
openi ngs 118. Liquid and flows through plenum 103 and
support fluid outlet 114. In sone enbodi nents support
102 has a plenum 103 whigh allows fluid flow from
filtration or purification cartridges which fit and are
sealingly joined into openings 118. Liquid treated by
manifoldith x ok ke dhdlor efdrétpstoas furidleatidrimedigbr cpireigesioi®8 tathe

fold th h f. d 11
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assembled filter of FIG. 8 shown in cross section is illustrated with manifold inlet 826 and

outlet 828, and further illustrates a purification cartridge 806 with porous inner core 812, porous
purification membrane 808, and outer support 810b all of which are shown between optional

ridges 820 and 821 of support plate 802b.



about 30 mllineters into the manifold outlet conduit
when they are engaged. Referring to FIGs 2a and FI G
2b, an enbodinment of a filtration or purification
modul e 200 of this invention includes filtration or
purification cartridges 206 that can have an outer
porous cage 210 and an inper porous cage 212, a
purification nmedia 208 that can renove contam nants
fromthe fluid. The nedia can be for exanple, a
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cylindrical, which mates in sealing relationship with bowl 224 utilizing a retainer or rotatable

lock ring 232. Lock ring 232 can be provided with a flange 236 with optional openings 238
which facilitates rotating the lock ring 232 and helps maintains the shape of the housing and
cylindrical section 230 within specified tolerance for a leak free seal under module operating
pressures and temperatures. The bowl or cap 224 can have a vent 204 from a volume 223

within the housing above the cartridges 206 or other membrane joined to the support 202. The



interior surface. The seal provides a fluid or liquid
tight seal between the liquid to be filtered or
purified and the filtered or purified liquid. The sea
bet ween the support and manifold nmay be fornmed using
an el astoneric material, a press fit, or conbinations
of one or nore of these. fin exanple of a seal between
214 and 217 is illustrated by the non-limting exanple
of o-ring 260. FIG 2a and FIG 2b illustrate an
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less of thagﬁpppn 202.0filse Maelmml of theisupneria lead @%Wltfpldc%’&ét qoafimtf pe3
forms a foIC} tig t1: Isgal 286 fgruerfa%cnlpfeabut Q8% limited to a reversible seal by press fit,

polymeric sealing material such as gasket, o-ring, or one or more o-rings between the support
outlet 214 and outlet conduit 233 of the manifold 222. In some embodiments the angled
structures 216 engage and stop with less than a full turn of the support 202 to form a fluid tight
seal between the support 202 and manifold 222. In some embodiments the support 202 and
manifold 222 engage and stop with a turn of about 90 degrees or less of the support 202. The



device 706. A retainer can be used to seal the cap or
bowl with a section of the manifold. The retainer
provi des support to the bowl and section of the
mani fol d under conditions of use and naintains the
seal. The retainer maintains the seal between the bow
or cap and the section of7the manifold under the
pressure of the fluid; in some embodinments the pressure
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In embodiments of the invention the bowl or cap and section of the manifold are
shaped so that they can be joined together to form a liquid or fluid tight seal. While there are
no limitations on the shape of the bowl and manifold, in some embodiments the bowl and

manifold section can have a circular shape and be joined in a liquid tight seal by a retainer.



prevent it fromtilting in the housing. Simlar
stability woul d be expected for a support |ike 202

with multiple cartridges that also has a interior

pl enum The detents 862 can be formed with a bottom
portion of the manifold 822 and extend into a portion

of the nmanifold section 83§. As shown, the detent 862
can be raised fromthe bottom of the manifold 822 and
configured to allow drainage of that portion of the
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outlet, the stability of the support can be improved.

Materials of construction for the module components such as the manifold, cap,
retainer, or purification media can be any material that is chemically compatible with the
purification and or filtration process chemicals, pressure and temperature. Materials may

separately include metals, or polymeric materials, or composites of polymers with various



pol ysul fone, and the like. FIGs. 3a and 3b, illustrate
a filtration or purification nodule 300 having a
cylindrical section 330 of the manifold wth liquid
inlet 326 and liquid outlet 328 and bow or cap 324
with optional vent 304. The nodul e 300 can be secured
to a substrate or tool sujdace (not shown) by screws
extendi ng through hol es 342, 344, 346 and 348. As shown
in FIG 3b (and simlarly in an enbodinment illustrated
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polysulfengctndethe B¢ not |imted to 354 can be plugged during
use of nodule 300 if one or nore gauges are absent.
Illustrated in FIG 3a and FIG 10a are non- |imting
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The dimensional tolerance of the retainer can be chosen or made to maintain the relative

position of the cap and manifold sections such thata liquid tight seal is maintained during

pressure and temperature experienced during module use.

Referring to FIGs. 4a and 4b, the filiration or purification module 400 comprises
a bowl or cap 424 with optional vent port 404, one or more purification or filtration cartridges
406 joined to support 402, and the manifold 422. Support 402 includes a fluid outlet 414
having pitched partial screw threads 416. An o-ring (not shown) positioned between outlet 414



above with reference to FIG 2a and FIG 2b. In use,
fluid to be filtered enters manifold inlet 426 and
passes through purification or filtration cartridge(s)
406. The treated fluid or liquid passing through the
purification or filtration cartridges 406 flows through
support 402, through supgﬁrt fluid outlet 414 and
through mani fold outlet c6hduit 433 and to manifold
outlet 428 to a point of use. As would be know to one
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i'n various enmbodiments of the invention.
a substrith i(lm shearn) outh seres diiending thiowsh lig’é%r‘}42,d@§c446k?é‘d 44g nBowl 424

s SPRES RSP, Bl b ML WL ilgien

having $ptndids@r tabs 4134h for iholdérgrta lurs titef mﬂmufg?ﬁlg)ﬁfis‘z imtirel rflznhﬂr &Reribed

sbove gBlFEEsofo HiF U e o e e e e e

426 anmﬁs%mﬁmg%%ﬁﬁéﬂbh ARGk cABIdEBRYW0d. NTHe! theated Muidordiyuid

nbodi ment of a filtration or purification nodul e 500,

passing iieugheth peifibeSoporBliratien WFE0EBSI6 fovm throwgh sugportifQg, through
support £ el cﬁoﬁgpm%f%dgﬁr@ﬁ% 11391{1?01(5?@1‘. e‘f‘@érféltl%t E{?y Fﬁﬁo%ﬂ%ﬁﬁoﬂl@f AR%0 a
opened up

conpl e tion o tration or
point ofplae i As watlidde knGatig encagkdlledrin theaitnit iropassibs4o ceyarsp the flow of

it S SRR B D TSR BB .
describddl, 1@@atodidich kG rais® liafitedBeladyqpaliildr Hirediion of flodrbvwgauges

are absent. The size of the cap or bowl 524 can be
vari ed to accommodate the purification nedia or one or
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Bowl or cap 524 (524a and 524b, and 524c joined together) can be joined to manifold section

530 by a sealing material 560 and held with a retaining ring 532 with flange 536. Other

reversible joining apparatus such as one or more nuts and bolts, one or more clamps and the
like can also be used as a retainer to seal bowl or cap 524 and manifold section 530. Module
500 has a fluid or liquid inlet (not shoWn) for the fluid to be treated and an outlet 528 from a

manifold outlet conduit to remove the treated fluid or treated liquid from the purification media



positioned inside the mani fold section 530 that can be
used to hold or position a support structure |ike 102
in FIG1 c or support 802b illustrated in FIG 8a.
Referring to FIG 7, the purification cartridge 706 in
a version of this invention can include an outer
porous cage that can be a {IeX|bIe cage or formed from
two or nore segnents 710a and 710b whi ch can provide
the purification cartridge with support and an
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see 1010 in FIG | an endcap, 731, ggglsealed to
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structurpseﬂmh esipartidlecieivdflighis exd menifdlé aomeiethedimentibhpusifispom
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supports 710a and 710b, (for an embodiment of a single section outer cage see 1010 in FIG.
10d), an endcap 731, and sealed to the support 702b. In use a fluid or liquid entering the cage
710a and 710b passes through the purification membrane 708 where particles and contaminants

can be removed, the liquid exits the cartridge through support outlet 714 to a manifold.



Referring to FIG 6, a portion of filtration and or
purification cartridge 682 is shown that can include a
por ous, m croporous, or smaller pore size purification
menbrane 608. | n sonme enbodi nents the nenbrane 608 is
a pleated filtration nmenbrane, in other enbodinents
t he nenbrane 608 can be hgll ow fibers (not shown) or
non-woven depth filtration nedia (not shown). The
portion of the cartridge 682 can include a holl ow
SUpp Ot dferriay kd FIkEG, £p8E0H aéﬁlhaﬂémﬁldm F)ﬁnﬁ&@lﬁ)h caﬂﬁﬁdée i6gisd
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Imted to 854. Support plate 802bis illustrate
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the fluid outlet conduit of the manifold 833. Support
out | eﬁa af bfhbo@indn D6 tHE GiveRINR iistrdTRH $n BIC BY 88d PIG eRanpskcid
811 for an o-ring-or other sealing material. As
822 caniih¢ludst 7 mpwifbldl pectign 830 bjoiningtosagapdnet shevpleandgisp qrieton more
A4S h,
sauge of st n bR OR35S R o SARK A A T
support opéetlsrhg anlgletl tstafucrmne|8ﬂ 6 heiteduwitlaae o8 hidre dtipded csimumb pt gr8G&DH

sy A 1 RUBLIAGELLEN 58, 900 £ BBl 50

one or &8Ik ves &t&hhﬁielscm il dn Brse bfbtﬁermmgrmdﬁé}laq? hApliR¥@REdin
of a fluid "or liquid feed to the npdul e and_the

FIG. 8by thptsgm@at qutletil4t Bis dnter 296 Ipsame Yesgons; 1¢ g5sentidlnsoadpl mithpihe
inside ogtf' ﬁ%aﬁﬁglrd' ofuﬂgtgt{og&mt §58dith A0 ehREHER n‘iéﬁﬁ‘oﬂ%ﬁ%e f9ngyit

e nmani
support 802b with the purification media 808 can be sealed by an elastomeric or other sealing

material 860 with the manifold outlet conduit 833 in a manner which prevents mixing of a fluid
or liquid feed to the module and the filtered permeate and or purified liquid removed from the

purification media 808 through the outlet conduit of the manifold.



23 FIG 9 illustrates an enbodi nent of a seal between
a portion of a bow or cap 924 and a section of the
mani fold 930. A portion of a retainer 932 with tabs 934
is positioned on the bow 924 and is provided with
retai ner threads 940 which mate with mani fold threads
945 on the outer surface mani fol d section 930. Wen
the retainer 932 is rotated to engage threads 945,

bow 924 can be sealed to manifold section 930
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materiaE9ygcap 1031 with optional handl e 1009 and purification
menbrane 1008 fluidly sealed to the support 1002b. The
support 1002b has nenbrane supporting portion and a
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The manifold 1022 is provided with a fluid inlet 1026 and a fluid outlet 1028.
The manifold 1022 is conveniently formed integrally with a cylindrical section 1030 which
mates in sealing relationship with bowl 1024 utilizing rotatable lock ring 1032. Lock ring 1032
can be provided with screw threads 1040 which can be engaged with manifold section screw
threads 1045 by rotating the lock ring 1032. When the lock ring 1032 is rotated, bowl 1024 is

sealed to cylindrical section 1030 utilizing an o-ring 1047. In some embodiments, the purifier



threads 1045 by rotating the | ock ring 1032. \Wen the
lock ring 1032 is rotated, bowl 1024 is sealed to
cylindrical section 1030 utilizing an o-ring 1047. In
sonme enbodi nents, the purifier 24 cartridge 1006, can
i ncl ude outer porous cage 1010 and i nner porous cage
1012, that can be sealed,;0 a inlet to the manifold
outl et conduit 1033 by partial screw threads 1016 and
o-ring 1060 by being rotated into the inlet to the
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and a portion of the outlet conduit 1033 of the
gauges wahep meﬂldei@&kdur{@w lar to 860 illustrated in FIG 8b),
to forma fluid seal therebetween. The cap 1024 and
mani fol d 1022 house the purification nmenbrane 1008 and
the miHhef fe@&hhg)fb FIeno@aR! F16. j| 04, Resbrierhbialimenppthet
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menbr ane 100 Pur sayes, L
which %%I{IWP%%P%%@C’EW U e MR RN
filtered lefiteRA84difoRNBt | 036 eﬁﬂ enters purification or filtration cartridge 1006 where

particles, gels, molecular contaminants, ionic contaminants, or any combination of these are

removed from the liquid as it passes through the purification membrane 1\008. Purified fluid
leaves purification cartridge 1006 through support fluid outlet 1014 which is positioned inside
of a manifold outlet conduit 1033 at an opening in the manifold surface 1017. The purified
liquid passes through manifold outlet conduit 1033 and then to manifold outlet 1028 to a point

of use.



of a manifold outlet conduit 1033 at an opening in the
mani fol d surface 1017. The purified |iquid passes

t hrough manifold outlet conduit 1033 and then to

mani fold outlet 1028 to a point of use. 25 CLAIMS 1.
An apparatus conprising: a manifold and a bow | oi ned
inaliquid tight nmanner t25a section of said manifold,
said bow and manifold housing a purification nmenbrane
nounted to a support, said support has nenbrane
supporting portion and a support outlet, said support

outlet fits inside of a@Lgﬂgget conduit of the

mani fol d, said support outfet has two or nore angl ed
structures that engage with angled mating structures
g t he oy tlet conduit of the manifold with a turn of

E&uwp lﬁg PREYEr | ess of the support to forma

a mahi@ield end & Bmvl §(ﬁﬁéd B RRAN ER nthnn&YH B REdtiod Ml s dinthnifold, said
nanlfold 2. The apparatus of claim| where the sup ort
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angl ed structures on the support outlet form an
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The par at u f claim1l where the support outl et
qﬁﬂﬁa aﬁ dealed in a liquid fight manner by an

o-ring. 6. The apparatus of claim1l where the

£urification menbrane is one or, nore filter _
aFherdpgiggets jobrlaisn 1 tihepmhide swppetirontleipadiontiet dopduihef the manifold
The apparatus of claim1 where the
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4. The apparatus of claim 1 where the angled structures of the support outlet are partial
threads.

5. The apparatus of claim 1 where the support outlet and manifold are sealed in a liquid
tight manner by an o-ring,

6. The apparatus of claim 1 where the purification membrane is one oi more filter
cartridges joined to one or more openings in the support.

7. The apparatus of claim 1 where the purification membrane is bonded to the support.

8. The apparatus of claim 1 where the manifold include one or more detents.

9. A purification cartridge comprising:
an outer porous cage, a purification membrane, an inner porous cage, said inner and outer

cages sealed to a support, said support includes a support outlet, said support outlet has

two or more angled structures on opposing surfaces of the support outlet, said angled

structures making an angle of about 2 degrees and 25 degrees measured from a line

perpendicular to a rotational axis of the support.



cages sealed to a support, said support includes a

support outlet, said support outlet has two or nore

angl ed structures on opposing surfaces of the support

outlet, said angled structures making an angl e of

about 2 degrees and 25 degrges neasured froma |line

perpendi cular to a rotational axis of the support. 26

10. The purification cartridge of claim9 where the

Hut dhepagication cartiisge viveaior 9 wberke the ewtef eags. indudesije or more
sectyii fication cartridge of claim9 where the support

outlet fits into an inside of a manifold outlet

conduit with an opening in a manifold surface. 12. A
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havi ng a fllter | ayer, a porous outer cage surrounding

the filter orous inner cage supporting said
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fiok sréudl ptmm}ltyl mfglﬂraltlon sanirgigenhaving a pluwtdef§up;gu§rﬂU|<hmnlngs to join
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pitsh vhichonate|véihr ploraliy of é@fﬂwiﬂ@lhif partial screwt hr eads
are positioned on said manifold. 15. The nodul e of

claim 12 having two of said partjal screw threads a

Tho The reoelip O3B\ Br1Heg $5d PaTtehstee h URACS 6% BeTAnaH £9 an
exteibes Blabe 5Bdild fdpbitdllidsuEew t hr eads have a pitch between

about 6 degrees and about 8 degrees. 17. A purification

nodul e conpri si ng:
14. The module of claim 12 wherein said partial screw threads are positioned on said

manifold.

15. The module of claim 12 having two of said partial screw threads and two of said

screw flights.

16. The module of claim 12 wherein said partial screw threads have a pitch between

about 6 degrees and about 8 degrees.

17. A purification module comprising:
a manifold, a bowl joined to said manifold, and a filtration cartridge having a filtration layer,
a porous cage surrounding the filtration layer, a porous inner cage supporting said

filtration layer and a fluid outlet from an interior volume of said inner cage, said



a manifold, a bow joined to said manifold, and a
filtration cartridge having a filtration layer, a
porous cage surrounding the filtration |ayer, a porous
i nner cage supporting said filtration layer and a
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cage, said 27 filtration cartridge having a handl e on
a first exterior surface posite fromsaid fluid
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19. The module of claim 17 wherein said partial screw threads are positioned on said

manifold.

20. The module of claim 17 having two of said partial screw threads and two of said
screw flights.

21. The module of claim 17 where said partial screw threads have a pitch between about

6 degrees and about 8 degrees.



