DESCRI PTI ON FI LTRATI ON MODULE Thi s application clains
priority to Japanese Patent Application No.
waQoG/0akhg 80, filed July 11, 2005, and prioritpcrarido&314136
Provi si onal "Application No. 60/698,267 filed July 11,
2005, the contents of each of these applications
i ncorporated herein by refdrence in their entirety.
The control of particulate contam nants in a
filtration process such as in the sem conduct or
i ndustry requires the use of ultraclean filters having
menbr anes that renove Fgwﬂparticles. It is well
known that any particle that is deposited on a
seni conduct or waf e FIgFRYTKEN MORBLECt when t he
particle is sufficiently large. Typically in the
sem conductor industry, failed defects can be produced
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. urify both working liquids and gases. Although many
entitetyy;  f er ent desi gns have been devel oped for a filtration
nodul e used in an ultrapure liquid filtration, two
designs are prevalent. In one nodule design, liquidto
be fi Thecedrol bbystidulaecaan@nsts of a filnatibh plocesksis@dh as in the

. dule 1o the other end. .In this case of the
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forcing the liquid flow to nove fromone end to the
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the nodul e qui ckly drains upon di sconnection of the
modul e because at |east one connection is positioned
at t hAlthenghananyfdifférentrdssighsshava bsecdaveloped for affiltation module

. I i locates, all of the.c ections.at the. .
used in 4 fles Rl RGE S 01 Bk UBE el S Tiauid 1o
be filterbé 8 dwa frdmp@teradd o thedilfrfioameoduiodiad dtiiel ] ZOMisdabd/of the

of "head" or manifold end of the

filtatiof A S e %ﬁég@i paieita camerupms gfe loracd #aepsitesndyef the filter
thereby E%ﬁ?l?g O iig %o@{lt_ﬁ Infso% 8bfefheleRd 85thB AP ITRis flowleoRfiguration 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 becaﬁse 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



configuration facilitates connection of the head or
mani fold to the remaining portion of the filtration
waounadrle7snpri sing the bowl and the filtrati onPCT/JP2006/314136
cartridge positioned within the bowl. In this design,
the bowl and filtration cartridge conpri se separate
el ements. Thus, when constr2ucting the filtration
nodul e, the filtration cartridge and the bow are
seal to_the ni fol d head.
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artlcularly difficult when toxic or corrosive

applwa?l%f ofee gidthe castrisiges (Thiseindernpipauirgseppliation of eansiderabledorce on

the cartridge when effecting its removal from the bowl that may require the use of a hand held
tool. The application of a rotational force and a lifting force as a single motion increases the

difficulty of separating the bowl from the filter cartridge. Separation of the cartridge from the
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 bowl wherein the filtration cartridge and bowl are joined together by



U S. Patent 6,635,175 discloses a filtration nodul e

conprising a manifold, a filtration cartridge and a
woawd7/oafssei n the filtration cartridge and bowPCatIr2006/314136

j oi ned toget her byneans of lugs on the filtration

cartridge which fit into slots on the bowl.. The | ugs

are secured in the slots by noving the cartridge

vertically and then rotating the cartridge in a two

sLe rocess.. Further, current deS|gns have
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when applied to t cartridge can cause the cartridge
proces.o unseat fromthe manifold, rendering it ineffective
for filtration. Presently available filtration modul es
are capabl e of accommodating only one filtration
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cartridges froma mani fold. Such a f||trat|on nodul e

woul d provide an increased filter surface area per

uni t Vessently ayailabie filtratipomordulguire capableorfpasaamodatiag only one
ﬁhmﬂ&%%%ﬁ%@% d on nodul e having a single cartridge. Such a

cons ction would al so pronote ease of separating the

cartridge fromthe manifold and would elimnate the

danger to the worker in renoving the filtration

car t r Agerrdinglys dginaid ba desirable teaprovide a SlsaiaR hadRIeTudBSstruction
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of direaonc afmwenreadtot eifpet Ihﬁfovall’bf a pluralitgt of tagtiid geBfior@ra madifold. Such

i.f ol d, house a ous purification nbr ane .
a itratfiEpSiGe HR R s el M SRt B ol gation
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let. The support outlet” fits Insi an outl et
condU|t of the manifold and the support outlet can
have two or nore angled structures that engage with
angl ed mating structures of the outlet conduit of the
mani fold with less than a full turn. In

soneenbodi nent sqiiRIARRASE Taguhvainaegy mani f ol d engage
with.a turn of about 90 degrees or |ess. The support

outl et and manifold engage to forma fluid tight sea
bet weEpb pqh@eg‘g,yé grerpresgnt iayeniiey 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



outl et conduit of the manifold. The porous
purification nenbrane and bowl are in fluid

woammm7dati on with the manifold in a manner WRCTHP2006/314136
prevents mxing of a fluid or liquid feed to the
apparatus and the filtered perneate and or purified
liquid renoved fromthe apphratus. I n sone enbodi nents
of this invention, a filtration and or purification

podul e is prOV|ded conprising a nmanifold, glurallt
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t her. rou he su The s ort

commisgifiop TS Gefttold T PR WoishantPve PR el Tl & Rfid. feed
to the apphatus\ahd e fflicked goiBeABidd G parifibe Uqwll feifdved Sons the ApSiatus.
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onpl etely enclose the cartridges during use of the
Purlﬁc#'f}qntqaﬁflflﬁﬁﬁ aghipalipglp pesitiqned inte Rolep e prenings {nethe sOPQE|iy a manner
C
which {edR, BP ke SN BOHT AN of ol oA SinRlhol BB o interior
surfacef lof ghtfsltratfomdmé 08 pmfmatlon bartrtdgaewhﬂe_bminmﬁng thedTlterdul a$1_d or
purlﬁeiﬁggﬂ W ngB Flfesl%nir’?gg C}ﬂg %&esp %{Qlfthe %r}%'gll[f? n qgg BL\?/I is ?oined to
a manr@trolrﬁimf:@tsba]gbncba mdmﬂgﬁlcamé)h@wdtely\/e@ﬂ&e?helt %h@trﬂ‘d'gést dudink g@e of
pur i |cat|on ri nd manj f o re joine
the ﬁlt%@%e%?rw giipndee el g*ﬁpaglabsmw canbe
prov1dé(n§nelﬂg $nalAYidN Q‘h@seqiafftfaﬁ‘ s@Bvw thiBads Mdtd A ScreiiliGits YW tHeRupport.
into angled mating structures such as screw

f||ghtS in the manifold. The filtrati-on cartridge and

mani fol d are jojned together by p03|t|on|n t he

parti &t Supe @vﬁq%m@aae {s lflvf‘émemar filprataan and of ﬁBrlﬁ%ﬁthﬁ grodule is
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screwthreas thﬂ or co eeyvvlt
ﬁltratlmra@d or punﬁcatlon cartridge and manlfold are joined together by angled structures

such as partial screw threads having a pitch on the cartridge outlet which fit into angled mating
structures such as screw flights in the manifold. The filtration cartridge and manifold are joined
together by positioning the partial screw threads at the entrances of the mating screw flights and
rotating the cartridge to move the partial screw threads a portion or cornplefely within the

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



mating screw flights in a one step process. A handle
or other grasping feature attached orforned in a
woaoi7ioorsef the cartridge can optionally be pre¢rdpmoesi4136
a part of the cartridge, and preferably at an end
opposite the end of the cartridge that is joined to
the mani fold. The handl e o6 other feature can be
grasped by the user in order to facilitate rotating
the filtration cartridge into or out fromthe
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t he support

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.



or act as a stop for the support in the manifold while

it is rotated to forma seal. In sonme enbodi nents the
weouoi7foorasi on support medi a cages can be fl exi BC®JP1006/314136

conprise two or nore sections that provide support to

the purification nedia while allow ng for. thermal

expansi on of the cartridgg. In sonme enbodi nents the

outer cage for the purification and or filtration

cartridge is a two piece construction. In sone
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ort 1s lTarger than the correspondi ng circunference
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sealing the support outlet with the manifold. In sone
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ﬂmnamﬁyp@pnﬁ outlet and manifold outlet elimnates the need
for tie rods or pipes, positioning guides inserted
into the filter or purlfler core which can cause
contam nati o [

tre [ e
part ,Ig|591§1e 5 p&&leg{s 3 edpxéeng ﬂn,q% ec%cblgg%rg?& su%éoxrt Eqarger
than the%ﬁbgp%h@lng dirbiRhfefinc&bMat agppbh auﬂaeidné}opsrobmlssale&erdge for sealing

header pl ates, rings and other structur
the supmosGrDM it g TSR ARBPO BROMERS ISR FUTEE bY Fortichithe

iip@ consum ng and can reduce fluid flow
Support%?’af):&rlfeigbtge%ggsd&spot s for flowin the housing.

Enbodi nents of the invention can have a single sea

for the purification cartri e at the outl
t han Heatiglyfloypsrifiggionsnd P{e tafign %Ppaﬁﬁ‘sscafiﬁ%‘???e g‘ m
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The ené&%&’n@r& ot PARAI aﬁgl'éd structure on the support outlet and manifold outlet

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



a plurality of filtration cartridges; the nmenbrane
filtration nodule forned froma plurality of
woi2bdrroatdoen cartri dges, a support for the filtParispmwos/314136
cartridges,a retaining bowl and a manifold joined
together. The purification nodule in versions of the
present invention nay be uged in the filtration,
purification, or conbination of these of |iquids or
other fluids used in but not limted to
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| Sometric ex vi ew of pport for a plurality
draineddfrorfaithet romsing lthrglnglvm imfanifelt aml th%mltrrﬂCd‘g@rSC@&ldgh rejnoved or one

ven Bl G.lb,is |sonet
or mord (RIaP g ot 1 8 Sy rDHTER B Eenh Bkl ol BT 6E
removeﬁlu Wﬁurﬁfcaﬁdrﬁah‘mﬂged dripaitifiedtion gnedivecaplbe rinstglled dn theahanifold or
d structure t he support. qutl et angd. open
supporf 43 ey eRla FosEnpY PHEAGES. %ﬂé&egéau?tgfeaog Sk}l?péwqt&?l d
outlet 238 neiRQ dh BN trifurés FFhdrifo kB UTHR o1 ﬁldtdaﬁhrel th&d 4¢aRE and a
one or nore purificatjon cartridge joined to a

flow offlpdssumedtheughipurificatiormeesia. sect i onal vi ew of the
purification nodule of FIG 2a taken

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.



along line AAA. FIG 3a is an isonetric view of the

purification nodule of FIG 2b. FIG 3b is a bottom
woi2eov/00fsos he purification nodule of FIG 2b. FPGI/JBE®06/314136

a top view of another enbodi nent of a purification

nodul e of this invention. FIG 4b is a side view of

the nodule of FIG 4a illugtrating detents in the

mani fold and tabs on a retainer used to join the cap

and manifold. FIG 5a is a side view of the screw

f 1 i ghFIG hais awide iewws de suppat ofiiGf lalibustiating theplrsgmapartial

of this ipvention, .the manifol.d for cepts pi t ched
angled jayetes ondhs PP PR 254 OB S P B PHTgR ot
FIG 5b is a cross-sectional view of a manifold and
bow in an enbodiment of a purification nodule of this
i NvenFia isd 1Gp view of aarentedmednt pta pirdigatién mogulethad tnehides
a puri_{ii cat i on.({gsdia Y ilized in enbodi nents of the
one or More AifigAtiop castriaee QINgd 0, 3RUPERIL of 4 purification
cartridge in an enbodi nent of the invention. FIG 8a
is a cross section view of a purification nodule in an
enbodiFIgE b 04 clokssectionahtiewrof tHel 1Grifigitiinsmedude oI G. 2a taken
sectional view of the detents and seal i ng between the
alonghﬁ%%l“?‘ol d and support in enbodinents of the invention.
FIG 9 is an isonetric cross sectional view ‘
illustrating a liquid seal between a cap and section
of t hBIGraaiif ol idométiik viewnef the pwifeatien modulaf Elbalkli nent
of a purification nodule of this invention. FIG 10a
is atop viewof a purification nodule in an
enbodj - IS 1.0V [ ORee o ' Cross
cecti DGO T g viel e B Roa RO 2 051 o
taken along line A-A and illustrating a purification

cartridge in an enbodi nent of the invention, .
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. 5Sais 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 2

purification module of this invention.

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

embodiments of the invention.



FIG 10c is an isonetric view of the purification
nodule of FIG 10a. FIG 1Qd i s an isonetric cross
weeat7ioorea vi ew of the purification nodul e of PCGIPAO&@314136

FIG 10e is an isonetric cross sectional view of the

purification nodul e of FIG. 10a further illustrating

an aspect of an enbodi ment 2of the invention where the

support outlet and outlet conduit of the manifold form

a se PTL. ON ClL FI C_ENBODI MENTSENnbo nts

o "t nEIGrE EAde LR BT S AR B RIE R Al Pean
inventi&@nprise a manifold that is in fluid comunication

with an outlet froma nenbrane purification nedia, and:

a bow or cap connected to the mani fold. The bow and

mani f encl ose the ne rification nedi

Ver i BIfE Br<s R R9RHT TON b0 PHEHTAdORamch 5n AL Reopgint of the
inventi6@N be polynmeric materials or conposite materials that

i nclude polyners. The bow or cap and a section of the

mani fold are joined in a fluid tight manner, the sea

can b er si bl de,and oken ress fi or .
s M G R A S
and supPof iR EmBEdifcAB oK BleSnveltiéd. NS, j oi nt tape, or other

materials. The seal between the bow or cap and the
mani fol d section may be and held by nuts and bolts,

cl anp retaining. rin or. ot her al mai nt ai.ni n
 atr oot eEsSh foutie Sk stiing aey AESBRGE 4 Ly i bRetyEen o
cap andPsebiiod &C{Bé ﬁﬁhlﬁﬂ@ Gtilififlg @ tetdih@ iR bfnBbAmedt\&f RIrGi04ticA module

the mani fold section and bowl or cap may be varied to
of this yeONt he purification nmenbrane. The cap and manifold

house a nmenbrane purification nmedia that is joined to

a support that has a fluid outlet with one or nore

angl e 104Cik HrESvieW ol a phrifiedtioh Moduldif afl 8mbSdiRRM of this

flights, or other simlar structures. In sone

@msBdtENnt s the purification media may further utilize

one Or nore porous core supports, one or nore outer

support cages, and endcaps. The purification nedia,

C 0 r € FURP@bL is adhéhs S@Hiond WRROsL the pirifaRtibe Rdddle REFIE A taken
support and an endcap. In other enbodi nents .the

along lgaelA Ajaad dilustratmd PuHicaer casidae 1 ag srehedimpent Abths inyegtien.
cartridges that can be joined or fIU|dIy seal ed by
o-rings or simlar articles to holes or "openings in

t he SPRROITC. is Bh SsoRiétrid Viembf @8 piEftadioa it RLIFIE. 10a.
fluid conmuni cati on and sealed with the manifold in a -
manner whi ch prevents m xing of a fluid or quuid f eed

tot h%Iénf 8(!1j llS an 1sometr1c 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



filtered pernmeate and or purified liquid renoved from
the nodul e. The purification nenbrane can be fl at
wehewtop7gegeat ed flat sheet, depth nedia, grade#Cugpions/314136

medi a, hollow fiber, or other porous, mcroporous. The
porous nedia can have pores with a size of |less than
about 10 microns in sonme ehbodi ments, |ess than about
1 mcrons in other enbodi nent, and | ess than about
0.01 g%&%gns in still other enhodinments. In still _

. other e Rt dhe Rresent mueniion mgledeanpparats shag s3n ganpaise a

manifoRPRAROTOMEd B8hRfuhRhtiorA M JRR: RBRATRLEAnt gmﬁ?c%%n grﬁcéia,

nanoneter or |ess.In enbodi nents o e 1 nvention,

and a bgyherrep changcied i themeanifalsh diheiboy! put mawifold roclesedhgppembrane
. I T ol O f fi i NSi. a rtion,of )
purificfidh nfitia, {0 cTHBRA il orfion bbiing B34 B BEKLAR 8 botymeric
materia@ﬁ:r@dhlpasitesnaianial?ﬂlaeﬁsl%adé b(ﬂbﬂnyﬁsc Thx ba{avl 6 caP ]lcaﬁd ﬁ@étﬁ@ﬁl of the
) an.inside surface o n outlet conduit of t
manifolgfare Ried i #Rid sty Fenger. eecHl Fan be roperibly reade ad bieien &y press
fit, or cbﬂfﬂlﬁehﬁorﬁbﬂaepdlfrméﬂﬂ@seﬁliﬁé RhtefARANN &s e dr AR EBRLER)] djriﬁ‘%gh joint
‘ we

as the stability requirements of the Support. e

tape, orqihgs shatertsd | Tdhe spldetvipen dhe howtl e eappind dhemenifald sestion sug fre and
held by@Rusil bBRE, cldniPs! xfeglnhﬂ%l}}é% %? Eﬁler %PBXﬁf'a‘ini{l%Qﬂc'u res, Insome

partial tHRread struct at engage W aﬁb e
embodimgnisige lsawlug joiredgo oty lidvsicallstetin of thecmbanifodd. Theheight of the
. ni.fold . with a turn.of about 90 degregs or |ess of
manitf3hAc st Yool o e b el nodi S B et iwe:
support outlet and outlet conduit of the manifold. The
fluid tight seal can be a reversible seal and can be
f or me@ihdgappnd smnifold Hoetevemembiage pugifieitibn medlaghatdndined to a

t ondui.t, of. the manifold, or conpr essj.qn, of . a
support¥ bl ROCHIb: R ba PRl i M s R o oy srew
flights, onethersimiletractiied i i/ eabditientSHp PaFiticatidd Mddd may further

... manifold, in sone enbodi nents the seal is between the
utilize WGqepBere PUPTHIOTS FHPPOTLY: 0BS OB Mg Puter siPRoHcagesnfdgndcapsn The

purificafiOi e APASE SRMoR, 4d¥%a58alp Gﬁ@arf)ﬁe E&{qg@get%elﬁﬁggﬁﬁ%ﬁi a8 an
~of a polymeric sealin naperla such as gasket,
endcap.ohquth@’en@pdm@tsdhe pwifecation inambrane may de cohteined pparetor more

. . - 1 {,..0f the ni.fold. I.n .
cartridg G on MRS R i B9 UL i TRl ol oy oppines
in the suppppcTFhe muificetioramedie aghgpdranntfiuidoghmdnioRidnngd sealed with the

it S S e R Bt B TSkl e
filtered farftichRladld of p@iffdadiqRd Shtovsd H68hORoddle outl et or
mani fold are ,, discontinuous along the circunference

of the support outlet and discontinuous along a
portign of. the outlet conduif of th nifaold. The
seal ﬁ?eé{}‘é’ﬁf’gtl% IQ?‘HS“"BT Caé‘dqei *{?H sheet, Pﬁ@gﬁ@at shegt, 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.



purified by the purification nmedia with untreated

liquid inlet to the manifold. The seal can be forned
woyoamg7sssipport and mani fol d surfaces that conrattPmaebi4136

ot her by engagi ng the angl ed structures. For exanpl e,

in sone enbodi nents the bottom of a support |ike 802b

may contact a surface of the manifold such as 817 and

be seal ed by one or nore o-rings or gaskets (not

shomn In other enbodi ments the seal can be forned

for eknepbdimentsakine invention the ypparhasgnembiage siRReRiBgE gortion

and a s Jr@&uﬂemqféls Lﬁfé{ FRGRIRS (Jriu'ﬁ?% #1RE Stidt Bo gofﬁl%
nDr an

e one or : es struct res t hat engage
manifokigndan SOmﬁdnhmméms darpbeosspetdially emaial bhwouadedrla'sarsns@e

back f fl ui n n
surfacedigh aRAGSHUF: @ the dnthifosd | ThRSenlRike s Bin8gbtionn ¥ pdieo te
size of filetmsley @nddit @frtﬁahﬁmfblham wel asitheZtapiity rdqﬂlrélhbtﬁﬁ of the support.

enbodi nents the seal |s maintained back

The suppoztoulpthag fwe, Pé@@@rangi d§tracipes, speings saﬁﬂaﬁ%*s igliy grooves,

fins or bé}t1§ltthllehd ahRere SMBAGL IR %h &@%dﬁﬁﬁing’ sPTBHu s "iﬁéjoﬁ’ﬂet Bonduit
pressure oiﬁgreater t han about 10 psi.

of the I@zngﬁ)@bwéh@ tusn of phouirHP deireasr dags of the seppoddo ﬁfumﬂ ﬂmdélght seal
betweelr;xmtﬂﬁel sflgfcg—[ ou{ ?grtl&-')(gutﬁyédnﬁlhﬁ?f a?ﬁfo{gi' Jr{m fuil éfgﬂ’c s%a GnblG

rom-t reat ups ream
reversiblé sé¢dh endreantiredfomnddrbyt gressHio bsuvsregn thle mupapdvﬂdlth&emd&wtét doneuit of

i ntjon, purificati n refers to.re
* the mayBF Bt b0 bmPecichof App i S e L S ekt o one
or mor@é-rmg@b&ws@ma mp@aﬂtaﬁd ﬂwma&nﬁolcc aUniRdn BYdiAéntd he Sl is
a fluid In slurré'flltratlon

betweeaﬁm ﬁuE%ﬁfF ot %Wemﬁlmé mdeﬁpf B el dagomeembedimeys the seal
can be f9nBl 8 Qor?%@%%ﬂ ﬁl%ﬁérictk‘é&lh%qnﬁgrlaﬁ gh’éhr éép%ﬁk%t' & Irﬁ o1 one ot

sizes 1n lurr rification ne , fcatr
more omgh betmeen the spppoirtfdutlat androuteirdondwltefshé masifitdddi ment s of

the invention can be used to renove-of particles,

renove 'nol ecul ar and or ionic contam nants, or any

conbi [
oo SRRy hene ot AR Al Bl gkt A
engaged apthangleduniing Btmowgs from tlmnamﬁ)m tsi floerd atlxqg'etﬂrmt sgabbetween a
t hat

surface U Eppgr B naii” sl e TRl 0P R o manptd ace -
dlscontmummrlmma birmgnmwneé ofths suppoh oﬂtlietbuﬂ dizedntinuoist #6hgta0p ortion
' el.ast o rrngs, sealin nma

ofthe QRSB Lf 4Yg @?@ The baf nisurrom g id Mefed and or .

purifie®by fhapaSfi@kioh lﬁ?edihaxf)lt@{iﬁreqﬁﬁ'lfqﬁidanﬁBtth@Hlanff(;l@ FRALcaPEH be
position of the cap and manif section can be

formed by @ny seprartiand manieldsnefaces thay ettnﬁarcé edahcithey by gngagingibe angled
structuxleé hn%eér%g%%l?laglp 8#113 F{ll}rgg%l{eh %heS %&#gﬁe%ads&?ﬁe& ﬁke (#]2%"[%%’ Untact a
surface aolﬁ thempaniifo] shchned ] anddet sbylediby eterdrmiorg o-rings or gaskets (not
shown). In other embodiments the seal can bé formed for example betweén 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



ring wth a flange. In sone enbodi nents of the
i nvention, the support for the purification cartridges
wana7toeesseni f ol d are j oi ned together w th angPed/JP2006/314136

structures-mat are pitched partial screw threads which

fit into mting screw flights in a one step process.

The partial screw threadsign the support have a pitch

and mate with screw flights in the manifold so that

the purification cartridge(s) or nedia can be joined
maintairied vaittsedck peesswee af grestetthan shauh 19 hsi. Fhepfigaigdmpyt or the mated

rotating.the support.into the ni f.0l -] e LB
angled SBGhes RS e e Soriow s B LA e S0t e A lffold o
from thSHEi8Y6 béWr@asSugs@edn6f the hidhibralelig tedusingt h t he mating
screw flights.  The partial screw threads may be

posi ti oned about 180 degrees from each other. More
t han two

partial .scr.ew threads such or 4 :
o uti | ilBEgbefimeals 9 i I.HW%‘]‘?H%T%%"‘HS% Tigreng? év‘bpgamdes’
removal dFrs@8hlar lhRMmERRs DRMROSI dfii dHie Cortdininintd, 20 anlegratssationaif
each other. Wien using 4 partial. screw t.gr eads, two b
these frqmm arflrichonaksivesh o sbury THEatiensanpligHions D5 iaé@nd%ﬁﬁaelggy e
used to &5&%?98@9&& hiGkbutiBn %Pslﬁﬁ% ?Eﬂﬁ@fe' s¥Rs B Sluffp N Pusficdtibh Snedia,
Irnventron, the screw fli S can be positioned on the
purificatioppembraney ortphefipaionfeatadges in embadinggeaf thiinventigpecan be used
itched . mating pantial screw thr e b
o remof T R B 4 MRS ch o
these froMfhiffui€ ot d Rui¢ &y iertiedgd. al so are sealingly joined in a
one step rotation process through the support. In sone
enbodi nents, the pitched partial screw threads can be
positjoned on the. support f fl i on; 1896 b
e crengtediPomboR B PRGllon R bébuldschl Bd iR b9 be
" joined t8EHIRGHS fr@Ia lidued @uitiid tiglttseainhat @an be tyersibiyodmadavnddiroken. The

provi des substantial advantage .over the fwo, step . )
st b poeus o e S e AP S A g st
rings s@a'}l:{%lgftdp%%ﬂ iPﬁa\‘ﬁ 8drlsist 80ELpress 8 tRBWideh Glidabld debbiig sulrfaceatdfiéite cap
e diments the purification cartridge renmves one or

and manifold sentionc Thescahandl Rosition 9f thesap aachpARild SFGligH CHRe secured
oo ligquid Ln some. L IVEN ' r E1966s or
wit o o Sk R AT B4 RENL OB i
other sulbRAhaes. dh sbmaiembodinteatsitiaiivel ahd granifold ar¢ igiried by a retaining
: ,gubi?%guent to the use of the filtration nodule, the
rnng wi angen be detached fromthe manifold to expose the

end of the filtration cartridge having or provided

with a handle or other grasping feature. The

filtradonme aaddinegeofthainvhsivnbthesuproriddr ty paphsapion gartridges
force to the handle to re the pitch ri
s g A P BB B P o

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(é) 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. 'I‘he 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



filtration cartridge then is positioned into the
mani fol d. A handle, tabs, raised structures, or
woeowaweds st ruct ures, for exanple but not |im Pew/IPmO6/314136

709, can be attached, forned, or incorporated into the
an endcap like 731 of the purification or. filtration
cartridge 706 to facilitatie a one step engagenent of
the purification cartridge with the manifold and
provi de mechanical |everage to formor break the seal

two each ednieepositiveedabmiuf b30egrags fomuseplopthen rin o pltematie espbodiment of

. . _cartrjdge. The one . C .01 Nj . .

s G R BB BAGl hBB M2y e i

while th@fgittﬁb‘d hdtRggattial shbtem tlirezmlfs pfeqao'sﬂ'taﬁedsubﬁlb mm;qua]d. In this ;
.advant age_ over the_use of lugs . to secure the cartridge

embodiiments e TGP I PUECYGR SHTTHESAIRE REiep Phely totfed 18 2 1P

rotation%%&gﬁf@({lﬁﬁgﬁ $he suPpctP MR s6#B eRlbb®Rehts! 1he pReHadfpagil sdéw threads

, ule can be provided with a vent and or a drain. . .

can be pekitiohedcemthb supnoeifoiy filatiemeprtridep, thj@fse_ SteprRIOGESH 10T Jiping or
drai n perm AN\ . rifi ' i

s P RS D AU O Ryl

over thet$® st frbakss diithe prisriatt datomoe emballiments dre heifidataineadridge is a

. bsequent t .0 ting..Jts use .in a purificati
price 8¢ 475 BRG B G BBl S Qe
and or iRE ¥bRam!d3Bts BRM thelliqeidP I sdind@nbletimetie thefpuifitation cartridge
themanifold to expose the one or re porous

removepy eombisalionod Deeisies 267 oreereg graleqular eipRicLopfginants from the
liquid support. Dependi ng upon the configuration of the
“purification nodule the support and mani fold can be

engaged or disengaged in different ways. For exanple,

a porous purification nmedia. join to a suppert can_ he

engagSebsequentiedheupest the fslﬁi"@nem?ﬁeﬂq?’ the lZfﬁYltoﬁ‘g 8ﬁ‘aﬁf‘$"8fi gr;om

' AR AriBBEHasRAY bif r6@HEPRith a handle or

1hemm@%%f@?§é%§M%%%1 e enggged %r rgnD%e fﬁgn1the mani f ol d
other graspiag foatugs. eTherfiltrpticor caftoidgeacasgrohe rogtadtbycmelying fetredo the

oi ned purification cartridge t [ c
rncte e o DAY S e O A
filtratiof @@m%ge théh 8 lpaﬁﬁori:ﬂ dntb e maifold. d4 dsndlephtsc mtbedistrincturesy or
- ones by joining themto the port. Referring.to.
recesseq paRe TR FoT SBMRISchO B0t IEHEEOd0 AP SRS U RRgy Frdpporporated
into the;%ﬁl%ﬁgf”‘%l 1%1{&@@& o?ﬂ;@fi&ﬁfiﬁcd@ioﬁ%@ filkfdn bavidye 706 € kilimE & ofi step

g y of hol'es or openings 118 sized tq receive
engageiminitaf the mifigataororartydge Witk theimantiold andi Rigude peehaniea) leverage to

xa e c [ .0 . : .
oo SEHN PR S8 S ey o
step prdcewwefor jolirtih@ orleBiratigeths hatridge dald@anifold iasnibeimpentyyd deapresent

) .apart,. but the be joined together to f.orm
v e Ao TR B s A i B B o
and the?é?é?n@%hﬁ'cﬁfﬂﬁ(‘f@e]igatwist@ﬁ padck@ws fluid flow from

iltration or ‘

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



purification cartridges which fit and are sealingly
joined into openings 118. Liquid and flows through
wohkermoorsk®3 and support fluid outlet 114. | n SBA®/JIP2006/314136
enbodi nment-s support 102 has a pl enum 103 which al |l ows
fluid flow fromfiltration or purification cartridges
which fit and are sealingly joined into openings 118.
Liquid treated by the purification nedia flows through
pl enum 103 and into a manifold through support fl uid
manifoldietekpise tHedonel o nkpaporenhpdifivetitrsmedio or exttiidgesoired to the
single large urlflc t|o car e 7
support Preaghdis Gt gberigahes b1iRe Pt PE mglle bd dRhOFAFEmhiold
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EFOSE S 'S I Iustrated
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lustrates a purification cartridge 806 wth porous
|nner core 812, porous purlflcatlon menbr ane 808, and
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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.



Referring to FIG 2a and FIG 2b, an enbodi ment of a
filtration or purification module 200 of this

wonverwses i ncl udes filtration or purificati onPCT/JP2006/314136
cartridges 206 that can have an outer porous cage 210
and an inner porous cage 212, a purification nmedia 208
that can renove contam napts fromthe fluid. The nedi a
can be for exanple, a polymeric porous or mn croporous
menbrane, a porous nedia with ion exchange %roups or
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cartridges 206 -or other menbrane joined to the support
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and i rovid it h thread ' o Wi .
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manifoH #g; cg%vl(e)}rligﬁ't'lyﬂfo%gchﬁlteﬁgﬁfy e PRERiFSIBSedtioA 86 WiRcDEn be

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



purified and the filtered or purified liquid. The sea
bet ween the support and nmanifold nay be forned using
wanoglazsneri c material, a press fit, or conmbPaatIPING314136

of one or -nore of these. An exanple of a seal between

214 and 217 is illustrated by the non-linting exanple

of o-ring 260. FIG 2a anggFIG 2b illustrate an
apparatus conprising a manifold 222 and a bowl or cap
224 joined in a fluid tight manner to a section 230 of

lock ring ¥82 ispéviticdled oR 2 bol a2 and is 2)2W1daddwuﬂaﬂnrdad$ Fpwhich magewith
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enbodi nent st he angl ed structures 216 engage and stop
with l'ess than a full turn of the support 202 to form
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forms a fluid tight seal 260, for example but not 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



A retainer can be used to seal the cap or bow with a
section of the manifold. The retainer provides support
woaod7ve7498wW  and section of the manifol d under PCT/JP2006/314136

condi tions-of use and nmai ntains the seal. The retainer

mai ntai ns the seal between the bow or cap and the

section of the manifold umpger the pressure of the

fluid; in some enbodi nents the pressure is that
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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 joiped in a liquid tight seal by a retainer.



with multiple cartridges that also has a interior
pl enum The detents 862 can be forned with a bottom
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of the mani'fold section 830. As shown, the detent 862
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For example, by inéreasing the length of the support outlet, without obstructing the manifold
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



FIGs. 3a and 3b, illustrate a filtration or
purification nodule 300 having a cylindrical section
wG@207ah79ke nmanifold with liquid inlet 326 andpCrapiode/314136

outlet 328.and bow or cap 324 wth optional vent 304.

The nodul e 300 can be secured to a substrate or too
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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



426 and passes through purification or filtration
cartridge(s) 406. The treated fluid or liquid passing
wohowwgtsos he purification or filtration cartri dgesP2b0§314136

fl ows through support 402, through support fluid
outl et 414 and through manifold outlet conduit 433 and
to manifold outlet 428 toyp point of use. As would be
know to one skilled in the art, it is possible to
reverse the flow of fluid in various enbodi nents of
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on a su
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 shox;vn) 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



structure like 102 in FIG 1c or support 802b
illustrated in FIG 8a. Referring to FIG 7, the
weouaoi7foorasi on cartridge 706 in a version of thPET/JP2006/314136
i nvention-can include an outer porous cage that can be
a flexible cage or fornmed fromtwo or nore segnents
710a and 710b which can pgovide the purification
cartridge with support and an optional joint 737 for
t hermal expansion of the cartridge 706. One of the
and transBHEH HROPGHISF6a¢) EF16e Grilhissatd G axamorb epfiariah ddtepts 562

bonded to an_endca 1 that.ca r
positioneg; gide gheapnfold Sfeéﬁgfhg that£3p ke PS%‘L}P b5t ggé}qg@a n‘g’g”&

Sieh 08 FEOR &alpRst $02bnBekuatedbeFI®dat 0 a support 702b
Strucmretﬁg has a fluid %ﬁl et 714. FIG 8a illustrates an

outer cage with two or nore segnents 810a and 810b
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screw th%%‘d@ 9§thgxae[n%le@| stra &R 71§ b@Meoutldt oF thieiph &k Ban Have aqmeh (o)
podi ments the purification cartridge contains
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cartrldgfe cL)rtltral%ts Ia%Pea?ela%uﬁfice&%;l'rﬁén%&ﬁe%S%Eﬂlﬁhéig\ﬁlﬂﬁﬁ #hd Sombination of

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. Inuse 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.



shown that can include a porous, mcroporous, or

smal |l er pore size purification nenbrane 608. |In sone
wenhodormat s the nmenbrane 608 is a pleated fil PpcatiPne/314136

menbrane, in other enbodi nents the nenbrane 608 can be

hol | ow fi bers (not shown) or non-woven depth

filtration nedia (not shown). The portion of the

cartridge 682 can include a holl ow support cylinder

cage 612 having hole, port, or liquid outlet 688 which
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structures 829 in the fluid outlet conduit of the
mani fol d 833. Support outlet 814 can include one or
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sealing material. As illustrated uﬁ f
822 cansuiyrsra manifdldsection 83G fos jqiping to &P (AL LY WE) \?Bﬁi &P fRee prymore
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condul an openi-ng in the manifold
support 5uﬂéta§de Hipled sﬁhausmapmmatemmbow ermerhengled phanaghar grpove-

di a -808_ c 0
e SR S 801 ALY SSBBA P n
one or rﬁgi% grdbvas HRGHABK IV 1GBr & ©Yiagos ofibxdealinghatarifll LAsdlluﬂtrated in
quid feed to the nodule and the filtere

FIG. Sbahd Suppaptet B edBPcRiaRopaaVFSioR Epsrontially Coreil Fih, te

inside of a manifold outlet conduit 833 with an opening in the ‘manifold sgrface 817. The

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.



purification nmedia 808 through the outlet conduit of

the manifold.FIG 9 illustrates an enbodi nent of a
weeeal7/doevseen a portion of a bow or cap 924 ardTAP2006/314136

section of-the manifold 930. A portion of a retainer

932 with tabs 934 is positioned on the bow 924 and is

provided with retainer thyeads 940 which mate with

mani fol d threads 945 on the outer surface of manifold

section 930. Wen the retainer 932 is rotated to

engages. thitlageises 3 embbdinenD@th seahbdpeeancapaztion of ankaiylion P
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seal eg-t fh.t NG SHRP Apkotd gpazrpem%%n&ﬁfé@ Helin VD3P chrasgrising a

menbrane supporting portion and a support outlet 1014
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suppor and nmani f . I'n sone
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The manifold 1022 is provided with a fluid inlet 1026 and a fluid toutlet 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



can be provided with screw threads 1040 whi ch can be
engaged with manifold section screw threads 1045 by
woabeooreyst he | ock ring 1032. When the | ock ri RQTABRB6/314136

is rotated, bow 1024 is sealed to cylindrical section

1030 utilizing an o-ring 1047. In sonme enbodi ments,

the purifiercartridge 10064 can include outer porous

cage 1010 and inner porous cage 1012, that can be

sealed to a inlet to the manifold outlet conduit 1033
cartridgdY00BaEdnl indludLaayy ok adge A0Gand ﬁﬂleﬂpo‘rou'ﬁgcage 6012 Yhab earrk@

cﬂMed|mot elmetto mani f ol d t
sesld topt 4 o Bl AHHET gD R TR e 198 B kine
1060 by J)eln% {eannmhﬁt 1008 nfa ol R BuAG R @G 1033 aiskhig hisd tiaatie 1009.
by screws extendi ng through hol es 1042,

1048, and others not shown. Simlar to the nmodul e
shown in FIG 3b,
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and dralﬁzlf)%e(?x?tnsgx }Ng)e ?_LF@; %&%%ﬂ%gﬁ*@%g grll% E}g%l%rtz fhon completion of

purificaob@dilrandrs Gduge hules Sarcaita wrprowded iodgaolggb@@eq sveh aglpressayre

fluid tlet 1014 having pitched partial screw threads
gauges tpdhgmodiye 400Q GYIEHE® can be positioned between outl et

1014 and a portion of the outlet conduit 1033 of the

mani fol d 1022, (simlar to 860 illustrated in FIG

8b) , F@thedreforting tlfid. $0dhnd Fiex 20 imeene embeliveys the24

d fold 10 f t
iy mBeb o0 PGS TR a8 b 7 FREREAR5, 1400
1016. Axpg-%ﬁg 1bBo &R &H@l@ﬂém&ntdﬂtﬂe@lﬂl #fahd apbaion of therdutgieconduit
encl osed by the nanlfold sect 1030 ang ﬁag
1033 of izsamyid 074 Henilonts SIS BiFgn E1Ap 1o Teros Tt BHl er
therebeé#e%g o‘i‘htig%gl%ﬁ %1%9 BRRS8d Oi?h&ﬁ,g ﬂﬁ%ﬁﬁ&&tmkqggrﬁbraﬁ@ tho3nnd the

e support has an outlet 1014
purlﬁcahbﬁtnehﬁmme\lﬁﬁ)llwdrw fhesdplfdmlo@Zb r blﬂwnt%dtm@éﬁg@e poigcation

cartrldgggh@% IF]%OCrl(fgg y rr{elzﬁ)é o ?]ec@ QTH {1{1 Q?p 8‘1;8, fﬁﬁcﬁé’lilhahde a core

support! 101 2laR&ute? HifpReagé 10mrHohdédko Wﬁlppam 106G2Abearsd an endcap 1031.
which can be in the autlet. con

10
The sum@ﬁd,@ﬁ%]aqsgnwﬂ@q 1014 that éewaqvﬁsr 1§21 f@féé?rpvﬁﬁl ?aﬁtéldge 1006

BoldlouttbtdohduibR3Bith HRIechifoRt @ttt 1028
1nwnm§M98$£#d&9% elr%gggﬁa%d ente?s Surlflcatlon

The intérinht sufeéecof npaniford 53 canbeestss. svhydyqan bp é%the@@ﬂ%t conduit 1033,
which qgsgm{%ﬁlg? {é 8%? %]; s%?&% 2‘8 Mogis 10 ﬁ%@ﬁlﬁﬁgrpﬁﬂhﬁ IPhsehYid to be

e are renove mthe liquidas it
filtered RA®EEBat IO g 10D@anlisritdrs paificatiomenfdtratien idge 1006 where
partlcle's:?ugrellsf Irn%(ljecfllairJ L:(gjntammants ionic contaminants, or any combination of these are
removed from the liquid as it passes through the purification membrane 1‘908. 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.



| eaves purification cartridge 1006 through support
fluid outlet 1014 which is positioned inside of a
wourm7ioofsds out | et conduit 1033 at an openi ng i NPCNAP2006/314136
mani fol d surface 1017. The purified |liquid passes
t hrough manifold outlet conduit 1033 and then to
- mani fold outlet 1028 to a Pdint of use.CLAIMS 1. An
apparatus conprising: a manifold and a bowl joined in
aliquid tight manner to a section of said manifold,
said bow and mani fold housing a purification nmenbrane
mounted to a support, satgafygPort has menbrane
supporting portion and a support outlet, said support
outlet fits inside of an outlet conduit of the
port outlet has two or nore angled
stru %ﬁ%gg h%?aﬂggage with angled mating structures
a mahifoldandabbel jeiaadiniatliqid tigte nmanérfto b destiohof gaid manifolﬂ said

boyt 90 d, r es.or less of the, support to form
Phegil e Brafifld Baamina P TR L (IR GIQunisdo & SFRport said support
'8 infe@ibehne 3uppbiten RhddSa Rppéit Butet kalh@port H&let fits inside of

support outlet and outlet conduit of the manifold form
anfquilpicopgyihef the ganifad, Sﬁtﬁesuapm PB\‘M Haspiwocdr pqie angled wructures

the eﬁQ%e%ggltSM HAHRS s E}gc&u*é? o gﬂ'&hﬁbfﬁ@ B 81d with a

angl e to a out egrees Wt
rtennff(about@Oaieglieeseortieas € fok soppaat totfornaa liquigdttightisehl tetween said

of ort The apparatus of claim 1l where the
éWBP%ﬁ% %@iof the support. outlet are parti al

t hr eads. 5 The appar at us of cIaintl wher e the support
OUthét and nan fold are sealed in a liquid ti
@ppﬁ&;mgﬁ)f § a;,ql Ag)vhere the sqqp@rté)ﬁl}gstragfi@gﬂ%tfcogqhgt ﬂfl the manifold
for¥EfiGd tibkr eyr i fication nmenbrane is one of nore filter
cartridges joined to one or nore openings in the
3 uldwepparatyy of ot biphrae thewsgled sicuctiras an thespeportratlet form an

ol B ER0 G ROIRH R4 PR o
rotﬂmamlmme sippamt S.
4. The apparatus of claim 1 where the angled structures of the support outlet are partial
threads.
S. The apparatus of claim 1 where the support outlet and manifold are sealed in a liquid
tight mamter by an o-ring. |
6. The apparatus of claim 1 where the purification membrane is one of more filter
cartridges joined to one or more openings in the support. '
57. 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.



9. Apurification cartridge conprising: an outer

porous cage, a purification nenbrane, an inner porous
woag®/00zasd i nner and outer cages sealed to a BUPERPIING/314136

said support includes a support outlet, said support

outlet has two or nore angled structures . on opposing

surfaces of the support oyl et, said angled structures

maki ng an angl e of about 2 degrees and 25 degrees

nmeasured froma |line perpendicular to a rotationa

axis of the support.10. The purification cartridge of

claim9 where the outer cage includes two .0n re
1G5 Bhei pywsiication. Ca%@geﬁ%lzf“?"incga hesh ﬂi?zﬂ”? iC%eemglPdeélrpg)’lo A gere
Saﬂgggre the support outlet fits into an inside of a
meni fol d outlet conduit with an opening jn a nanifolg
15 UTHeameificdtin cArtfidge ofldion® yhere e HBPSE Pufleh dits o an inside ofa

ifold, a.bow _joi . i Lol d, a support
manifg oyficapdt Vb o ShAfl AR MAMAIERGE O 2ch Ravi ng o
131 AtBtatlodeddulebcopprging: out er cage surroundi ng the
‘filter layer, a parous.jinner ca SURPOL.Li [ .
o i ) v AR B BT, LRBRTE] ARl s
af, Hg(ﬁné’g fiR & 18)dr T SSrossAdiRer cB@d Shrdupding thelfiter higema porous
pl'urality of openings to join each of said Lurallnx £
ofersagelsibpeing s iogaysTend o Hustithndenlsh omy i foryotume o
second fl ui 3 r B asdh oFfsaidaildali
s B et A
ffaidf Rk icljio binteds, said stprert haiving asegrindfhid eytleppndmflyidpath from

screw threags. haying a.pitc ich mate with a
?ﬂchPﬁ%qlggrSBﬂu@WﬁW?q ?aé‘ﬁfnéf.“@"fér The nodul e of claim 12
said WISHoR dhdSinefoRbinka togstheewith h phaality af parpadlsitemotheddohaving 2

an exterior surface Df:éfid é%ﬁid outlet. 14. The
pisduvlicly mate) vitha aivrafiferlscieveigiSpar ti al screw t hreads
are positioned on said mani fold. 15. The nodul e of
claim 12 having two of said partial -screw threads and
18wihe fodaledf slemeh2 fwhergin spid nastial FrieWihreadseard pogtiiofiethop 3n

wher el n sai d, part | screw t hreads have a pitch
emﬁggfﬂﬂ%ﬁe @%ﬂlﬁ%d8%§%ees and about 8 degrees.

14. The module of claim 12 wherein said partial screw threads are positioned on said

manifold.

[5. 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



17. A purification nodule conprising: a manifold, a
bow joined to said manifold, and a filtration

woaod7ootiye having a filtration layer, a por ousPCagr2006/314136
surrounding the filtration layer, a porous inner cage
supporting said filtration layer and a fluid outl et
froman interior volune o$ysaid i nner cage,
saidfiltration cartridge having a handle on a first
exterior surface opposite fromsaid fluid outlet on a
FRAsICcaeHEs haingdhiddhen sfistextéridr sadfios wppesite fiodytsidifiuid
mani fol d bejng joined together with a plurality of

qulet o3 segpncy ?rfﬂ‘é'é‘g%“ehaw ng a pitch which mate with a

said Piﬂ'ﬁru@h 'c!iﬁ(ncfge a8l %aﬁlf@l@‘ﬂeﬂ@ j8in8& toR¥théd Wighh plulrdity of pardal screw
Iquid tight seal between said manifold and said
tmqammnglaepuchwdnm@ﬂe evitfa plpeitn of plainkpvaes seggw flights to

@ﬁ{)%gﬁ LiidS t%g %l%agg%tﬁf@ aﬁﬁfxﬂﬁﬁ&%@&?ﬂsﬁﬁoﬁn exterior

o out e nodul e of claim
17 wherein said partial screw threads are positioned
sai d

i.fold,_20. Th dul f havi
TR 981 PRl ol B o e o
exmﬁg;ﬁm&éé&QﬁkﬁmMQOAHQJhe nmodul e of claim 17 where said

partial screw threads have a pitch between about 9
19eFhemedelpef alaivyl 7 & g@g)(stg@spartlal screw threads are posmone 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.



