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Although many different designs have been developed for a filtration module used in

an ultrapure liquid filtration, two designs are prevalent. In one module design, liquid to be
15 filtered flows from one end of the filtration module to the other end. In this class of the
filtration modules, 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 end. 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
20  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
25  oriented at the top or “head” end of the module on opposite sides thereof. Due to their
shape, these modules are referred to as having a T, L or U configuration. This configuration
facilitates connection of the head to the remaining portic;n of the filtration module

comprising the bowl and the filtration cartridge positioned within the bowl. In this design,
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removal of the cartridge from the bowl requires application of force on the fluid conduit

located at the top of the cartridge, and since the diameter of this conduit is smaller than the
cartridge diameter there is no leverage of the application force on the cartridge. This, in

25  turn, requires application of considerable force on the cartridge when effecting its removal
from the bowl that may require the use of 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.

30 Further, current designs have the cartridge seal against and be lightly (friction fit)
held to the manifold. Any application of back pressure when applied to the cartridge can
cause the cartridge to unseat from the manifold, rendering it ineffective for filtration.

Accordingly, it would be desirable to provide a filtration module construction which

avoids the need to remove the filtration cartridge separately than the bowl from the manifold
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bowl and filter cartridge. This construction permits the decoupling of the filtration cartridge

20 and bowl from the manifold in one step. In one embodiment, the coupling means can be
constructed so that, when it is desired to remove the filtration cartridge and bowl from the
manifold, the filtration cartridge and bowl can be removed as one piece with a threaded

locking ring.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side view of a bowl and filter cartridge of the present invention.

Fig. 2 is a top perspective view of an attachment to form a bowl of this invention.
Fig. 3 ais a side view of an alternative bowl and filter cartridge of this invention.
Fig. 4 is a side view of an alternative filter cartridge of this invention.
30 Fig. 5 is a side view of the filter cartridge of Fig. 4 positioned within a bowl of this
invention.
Fig. 6 shows a first embodiment of the present invention for retaining the filter

cartridge and bowl in a manifold in cross section.



Fig. 2 is a top perspective view of an attachment to forma bow of this
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together so that, during use in filtering of fluid, they do not becone
separ at edodule and permeate is removed from the filtration module from the manifold.

The filtration module and bowl are constructed so that they are sealed with the

20  manifold or removed from contact with the manifold as one piece. Thus, the bowl and
filtration module are formed from two pieces which are interlocked together by moving the
bowl and filter cartridge in only one direction relative to each other at a given time. After
the bowl and filtration module have been connected to the manifold, they are locked
together so that, during use in filtering of fluid, they do not become separated.

25 Subsequent to a filtration, the bowl and filtration module are removed from the
manifold as a single piece rather than as two separate pieces. Since the bowl and filtration
module are removed together, the filtration module need not be removed from the bowl.
Thus, a space substantially equal to the length of the filtration module and the bowl together
need not be provided. Only a space as long as substantially the length of the bowl need be

30 provided. This permits one to install a filtration module of this invention within a smaller
space as compared to the space required with present filtration modules. In addition, since
the filtration module is removed with the bowl, it need not be handled by a worker either by
hand or with a hand tool. Furthermore, any fluid positioned between the bowl and the

filtration module upon completion of filtration need not be removed. This substantially



25 Subsequent to a filtration, the bow and filtration nodule are renoved
fromthe manifold as a single piece rather than as two separate pieces.
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of thefS ortion thef I'ng as s in Fig
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r ef @0 endée pmnEs fsmctidn amthe 2ame manner as described above with reference to Figs. 1 and 2.
Referring to Fig. 6, there is shown a filter housing 1. The housing 1 is of a U line design,
although the invention will function equally well with inline and other such housing designs.
The housing 1 is formed of a bowl 2 and a manifold 3. A threaded ring 4 is substantially
fixed in its position upon the bowl 2. The threads 5 of the ring 4 mate and thread easily with
25  corresponding threads 6 formed on the manifold 3.
In this embodiment as shown in the Figure 6, the first component 2 is a cartridge
bowl and the second component 3 is a manifold. The bowl 2 includes a retaining ring 14
having the prongs 28, 26 (not shown) and 22 of Fig. 2. The prongs function in the same
manner as described above with reference to Figs. 1 and 2. As the ring 4 is substantially
30 fixedin Aits position relative to the first component in this case the bowl 2, i.e. it cannot move
any substantial distance along the length of the bowl 2. When its threads 5 are mated to the
corresponding threads 6 on the second component, in this case the manifold, 3 and the

threads 5 and 6 are drawn together, the ring 4 carries or drives the first component or bowl 2

into affirmative contact with the second component or manifold 3. Conversely, when the



Referring to Fig. 6, there is shown a filter housing 1. The housing 1 is of
a Uline design, although the invention will function equally well wth
i nline amomBhex226uch housi ng designs. The housing 1 is fPormsd2ofl7a bowl 2
and a manifold 3. Athreaded ring 4 isé6substantially fixed in its position
upon the bowl 2. The threads 5 of the ring 4 mate and thread easily with 25
cor r es paiigi 4nig rotaredad ais 6o ddverbd tlrvads Beandwn apaot, dhedfirst comprinentenrivodi Bent as

shown in the Figure 6, the fir C onent 2 is a cartridge bow and the
second d@ﬁ*&&ﬁ‘é(r?@“?dl%dé‘vﬁ%m”f%% theec OIQP?Q?EFﬁrd‘é‘%m&Ol&gt aining ring 14

having the proReRyvRS uséPro(fOfhe HOANE oARE n%% 4qb oﬁb 91 thé twd REmPSRAGScah WRCT i on

in the same manner as descri béd above with reference to Figs. 1 and 2. As
the ri ng viricty cfidesicant Aashowism Higwed, the ringst ip dedseiydireddo tieifret componentf j r st

corrp nenf .in,t bhow, 2 canno m.)ve n subst a tial

i of ance i Jpb O RLHER shbRgRe e Sty 7 bR P MCLnBRE kY 2HER "
the corah@mmalwmlﬂ akepas StRrmed REhs 86WNY. Thepapathn bb Boththd 5y bas® THbe

mani fold, 3 and the threads 5 and 6 are drawn together, the ring 4 carries

or dri vemere shows witianimmled feasire o 2 Dortiom plits@yiey ek Suyce oRieaSE Ofi t h t he
d
second SHRGH ot ARGl i e R Eh HFSR. LORIU B BRRZERN

apart, tkmewhiand tme@dmrmlém théw inbentdon 2 Aidditiopeldy, theredeyof dagsrar éaperad sdrfacesn away
from the second conpon or manj f ol 3{3 The devi ce use

1
bosi 1 orprghe DHies FFHGe 2t ths e D4 el {401 blReteh E S0 o SHSEAPEES, o
devi ces. foA%o%lﬁnge hﬂg FélﬁWer fhe JRE tl'ilhéwzd‘]zohﬁ)oh&ﬁs SVl i i%%nfeﬁlplaﬂ&i fol st

conponent in this enbodinent, using a key 7 formed on
the ri nqheflplwfﬂrtﬁld dmodﬁntm e%thasrmesest mwmﬂlowth&hnn vgen@ymayh@ deveerisd in the
The r be rotat shown with a

bow 2.
knur | ed I}eg%fﬁfyéggmgﬁ%é Iﬂ%gl"’llt ISﬁtﬂgth%stE%ﬁ%oé’F ° é:(_prgs&ﬁ* glg%rﬁ "Phe use of

knurling or owWigle thefiflg deyiHeam dsOeing el € ﬂ@b@m @4df Yhis Ehbgdinespitsuaysce t o
the ring is well known and may be used in this inventjon. Addltlonally,

the Wse gsily hﬁgﬁx@rwt%@a@éoléérqsa%@wq)7 ghe saree wipnlagrs %w%&reéfapt% ring
maybe u ing the
ring reﬁ%ve %Jghfﬁfeﬁ)%]? ?‘I%’I’) ?hzr: gg‘gle%a\g%ﬁg%r%gﬁt%taﬂwgﬁng%hgﬁn tpe%éat ed in
t he prefas Eeduoembmlxh)mﬂm affFlg 2. Thpmeses funative i thersatikatanner ewrdemribedr ot her
device i nec ry to erin s still he scope of the
present Q%H\’/%Wft & em%\ﬁ‘ﬂ ﬁ qqlar?gtoletg’? tg‘hg ‘%i’%mﬂg?% P‘:e;?et e bow 2
in this gobediee matifol§B8Y%ader th&éth%%whzo?@lgukaedrﬁ&éy%y@a@foﬁﬁwl&hes in

Figure 7 (the sanme nunbers as in Figure 6 apply wheré relevant in figure
2) . Zbhe hawfold stafrica ehdithedken Tradithd mingvyisrtrapged withivit.nhetthrsagsy peighe ring 4

mate with the threads 6 of the manifold 3 to drive the manifold 3 and bowl 2 together and
apart.

Other embodiments can also be used. For example, the bracket or surface to which
the manifold is mounted may have a portion which extends over the ring and thereby traps it

25  to the manifold when the manifold is secured in place. Other such embodiments will be
obvious to one of ordinary skill in the art.

In Figure 8, the bowl 14a includes a retaining ring 14 having the prongs 28, 26 (not
shown) and 22 of Fig. 2. The prongs function in the same manner as described above with
reference to Figs. 1 and 2 to retain the filter cartridge 50. The threads 18a of the ring 14

30 mate with the threads 16a of the manifold 13a to drive the bowl 14a and manifold 13a
relative to one another.

Figure 9 shows a further embodiment of the present invention and clearly
demonstrates what is meant by the term “substantially fixed”. In this embodiment, the ring

41a is mounted to the bowl 42a and retained to the bowl 42a by a ridge 43a, which in this



28, 26 (not shown) and 22 of Fig. 2. The prongs function in the sanme manner
as described above with reference to Figs. 1 and 2 to retain the filter
cartri dgewb®3/obe®e the ring 4 is attached to the manif ol @#C3/usar/saro t han
the bowl 2 of Figure 6. The keyway 8 i3-forned in the 20 manifold surface
and the key 7 of the ring 4 is trapped within it. The threads 5 of the ring
4 mat e ashbddirhdre i§ hrieada hgofosithaedrainng olpdrtdntod it duter subfacawelithé silelwalland

bow 2 taogether. and __apart. her e i nents can al so used. For
exanpl _e,OfglllFel_’Wlaf@l@etThﬁgog’ﬁjﬁ QQ@@ 2y ﬁ}ﬂ)lﬂgan%’tqﬁ?@%&a? PW§$_§O%E$ ¥ may have
a porti ?brﬂ\é}l S ¥LERESUANE ofithesifid Al BPthebRN @DY. tThaRSehds 458 of 1R rldse

mani f ol d when the manifold is secured in place. Qther such enbodi nents wl |
be obvi4amtteowithéhothreadd4baoiths mdnifold#7he art. In Figure 8, the bow 14a

i nclydes a retaini ring 14 having .the prongs .28,. n 5ho d 22
of Ry 2 eSS RSsen et s At RO S PR B¢ in SR e s AT NOREY, O
r ef er enci@e Iofhi Fihe dideRdll 2t boRiiaRa VB tHié bhBsdifnt stilldgiowd the ridped fahr eads
18a of the ring 14 30 nate with the threads 16a of the manifold 13a to

drive t Hesingowia splgantivdlyrfiner popition shativiede the beavlridaoRe thmistmerubsiepilbe 9
domonst ri s GOt R rge [ RLPERLobBIER bER R BRI Y mappr

enbodi nmethat,itsttha@el Alowge thé lereth of the wohpehehbistiéss tirad 094 Bbthankdngtht Rieferdblyp t he
bow 42a by a ridge 43a, ich in this WO 03/002229 PCT/US02/.1817 -7
embotfi el apeuy Océi %aEﬂI@PW\IQQ ﬁ‘ggﬁ&@igtf? é’ﬁ\éﬁjtoég%{?ﬁ (é&]i“? PR Ih S%glaﬁr
surface g, LhgeShABod@: lenghf the bow 42a. The bow 42 also has a lip 44a

whi ch extends outward fromthe upper portion of the outside surface of the
side wal | of tlhethsowirm4the lenigth efftrarelcd thsmungfelative te thedength ofitheat e with the

t hreads 46a of 'the nifold 473, As can be seen..there is bst anti al
room bet SHEER™ %éﬁ?‘iﬂg%ﬁlf'é&hﬁ’at %tﬁ%asﬁ‘%@o& na%ghegmta{twg O?él'hegth? a%%'.loét%ﬁeensi de
wal | of hbendemd tt2scond&ompohés, Befeaslh HEvig Forck ba@d@@w thd readld\¢f thd eing bei ng
in a substantially fixed position relative to the bo 42a. By the term

" subbt arfeindvieyhe eqryeanentsiaffimenativebin Fraferablyi Hie lenatly of wavebisdim
ComPene T S5 I P RN e (el ARl oot
of trave(as adsireded theombinefactireg) dighadteibefore thetrivgs thesadd redd a phetieotwponent i s
| ess than . 25% of the conponent length. In other terns, .the | ength.of
travel GRositEITH iR SrapansnisIiREstioh gt #Pot b s Wy, Ohé is sheggering the 16ad
placed upon the ring making its use easier, quicker and simpler.
20 Alternatively, one can use other devices should as band clamps, lugs, etc to retain the
ring in its desired substantially fixed position relative to the component to which it is
mounted. The device used to retain the ring in a substantially fixed position relative to the
component to which it is attached is not critical so long as it allows the two components to
adequately move relative to each other to form a liquid tight seal and to allow the ring to
25  retained in a manner so that it affirmatively drives the two components at least a portion of
the way together and apart as desired.
The selection of filtration media used within the filtration cartridge can be any of
those commonly used in the industry. Typically, the media includes but is not limited to of
flat sheet membrane, spiral wound flat sheet membrane, pleated flat sheet membrane, spiral
30  pleated flat sheet membrane, hollow fiber membrane, depth filter media such as spiral
wound continuous fiber depth filter media, sintered metal filter media, ceramic media,

particulate media containing an active capture material such as resin or ceramic beads or a

membrane with ligands for removing selected materials from the fluid attached to their



conponent should be such that at |east for a portion of the rotation of the
t hreads between the ring and the second conponent, there is a driving
force cawwed3by2ehe t hreads of the ring 15 to nove the comp@nEsN?/$8170
affirmatively. Preferably, the length-¢f travel is Iimted such that the
threads of the ring will begin to rotate against those of the other
conponendurfads, D8RR cladlbe medf Web bt edobdiesinh eativanudiact tigies dif Heawo ealbms or e
the ring threads are in a position to _positively drive the two conponents
t oget herorgreozprapted intp amperabraag stryshiie prd cambigationg §f ereol Bt pl aced upon the
ring maki ng it [ L& | : ' , e can
use ot her dev%%gg’%g ﬁgS’?lt gg e‘%‘ggﬁﬁgﬁtgﬁb&ﬂ% g %a&l%@(% @Iaﬁ' g'% gl?d E\ié %‘ﬁ%maﬁﬁg in

i ts desiprefdrablybsthenhopihdtic ificludidg polyoiefios sudhl aatpolyetitybeneh echwlmporeatigh o whi ch

it is munted. The device used.to retain the ring jn substantial.ly fi xed
bt 51 oo BPae YR P SR el PY s By O efhohuEs of BOWUENRY | | nol
so | ong @fodst PAIFEQESIn! 1A [ MPDE ORDPRE MHnd oliRr fRERAMEE Rlsdhs Pitedlflyat | ve to

each other to forma liquid tight seal and to allow the ring to 25 retained
i n a marpeeflucsinated dbhermoplestic rasisi paysarihnptgsignethidogene dedyadaobmeess.at | east a

portion of e way t t her and apart as .desir The .sel i on of

filtrat i%oﬁysﬁh’glogesﬂégg?%%t%oﬁ uﬁkgn?slosluﬁ XY ?03?4&%%? qg?%eeg%lg%ygsg{p :lilﬁ%esoq’r t hose
commonl ypdkg@enylsulphehes; HahySdldsy or bihet Radfbived plastidTed handtalcheldasstdinless ssealot
limted to of flat sheet menbrane, spiral wound flat_sheet nenbrang,

pl ealtled FPminuEyeeRPFEITORZEnRass Bigkel chyomBira gF oy o1 lipysor kisady theeot-nol | ow
fi ber menbrane, depth filter nedia such as spiral wound continuous fiber
depth filter nmedia, sintered netal filter media, ceram c nedia,

particul ate nmedia containing an active capture material such as resin or
ceram c beads or a nenbrane with |igands for renoving selected materials
fromthe fluid attached to their W 03/002229 PCT/US02/18170 -8 surfaces,
i on exchange nmedi a such as anion resin, cation resin or mxtures of the two
alone or incorporated into a nmenbrane structure and conbi nati ons of any of
t hese. Lastly, in all of these enbodi nents the bow and manifold may be
made of a plastic, preferably a thernoplastic including polyolefins such
as pol yet hyl enes including ultrahigh 5 nol ecul ar wei ght pol yet hyl enes,

pol ypr opyl enes; copolynmers or terpolymers of polyolefins; nylons; PTFE
resin, PFA, PVDF, ECTFE, and other fluorinated resins, particularly
perfluorinated thernoplastic resins; polycarbonates; netall ocene derived
pol ymers, pol ysul phones; nodified pol ysul phones such as pol yet hersul phone,
pol yaryl sul phones or pol yphenyl sul phones; any gl ass or other reinforced
plastic; or a netal such as stainless steel,



10 al um num copper, bronze, brass, nickel, chromumor titaniumor alloys
or blends thereof. WO 03/002229 PCT/US02/18170 -9- CLAIMS 1. A filtration
nodul e wiwohsompyi ses a manifold, a filtration cartridgePamisa2/satd whi ch
houses the filter cartridge, said filtpation cartridge and bow are joined
toget her by being snap fit together to each other to forma unitary
construcgygnvssaid filtration cartridge and bow being in fluid

comuni cation with said manifold in a manner which prevents mxing of a
fluid feled toh&irationimadulg whiehsampripasgenarifold, & {fephemeastridze gad2Bovwl om sai d
filtration.cartri 2. . Jhe filtration nodule of claim21 which includes an
i nl et fo"?hl }fﬁ?ucﬁﬁglggﬂﬁe(r)c%ﬂarfde ®bowl  and an outlet for pernmeate from said

filtration cagaidrfileiggon rtritige ahd bbwhire rindtinidpétierdy Isdiag snap fivtidgether tocl udes an
inlet for fluid feed to said filtration cartridge and an outlet for
per meat afh oifeisiaifermp gwpitay compEICHPPt r at i on nodul e of any one of clainms 1, 2

or 3 wherein L ' ﬁ%f antl,; - ~ thiEg or
nore separ ablsgﬁg?lg%ﬂéésr{ %ig@%g%ﬁ%ngco gal?lqgﬂg?%%%g%g{sﬂﬁ {ai;gfglf%lﬁﬁlli?en t*Seri phery
of sai d 4 mhineatvhnh prevents rdidng &f a fTinéd féddlto saitl ifdmatiomckakteidgé wethaipermeatdher ei n

the filtratio cart{iistﬁ e.contains one or nore filtration nedi a sel ected
from t hé*GPEEp T CB 18} APHFEId8E sheet menbrane, spiral wound flat sheet

menbrane, pleated flat sheet nenbrane, spiral pleated flat sheet nenbrane,

hol low fiber nmenbrane, depth filter nmedia, particulate nmedia contajning an
active capt urkefiltrati¢nainodule of cleie harigeh inelyiles ancintet éoribiit faddnsaid pevkof . 6.
The filtratiaon u of. . i 2 3 or 5 wherein said filter
cartri dgaéﬁaflr?g?l%gg%{)%mref‘tgﬁg(}e{n%ﬁgﬂ%}tgkgéﬁdéﬁ't into a plurality of prongs
extending fromsaid bow. 7. The filtration nodule of Caim®6 wherein said
prongs extend for a.collar which fits ontqQ an jnside. s ce of said bow .

) rf
8. The 11t r aiedHtratiriumedye otelaimml avhigheineindesy inleh FTiyad 7 't shihed
i nt egr al fyid &rtriﬁ@é dhPMbutlet for permeate from said bowl.

4, The filtration module of any one of claims 1, 2 or 3 wherein the filtration cartridge
and bow] are formed from three or more separable pieces including a collar that extends

about the periphery of said filtration cartridge.

5. The filtration module of claim 1 wherein the filtration cartridge contains one or more
filtration media selected from the group consisting of flat sheet membrane, spiral wound flat
sheet membrane, pleated flat sheet membrane, spiral pleated flat sheet membrane, hollow
fiber membrane, depth filter media, particulate media containing an active capture material,

ion exchange media, and combinations thereof.

6. The filtration module of any of one claims 1, 2 3 or 5 wherein said filter cartridge

includes a flange which is snap fit into a plurality of prongs extending from said bowl.

7. The filtration module of Claim 6 wherein said prongs extend for a collar which

fits onto an inside surface of said bowl.

8. The filtration module of Claim 6 wherein said prongs are formed integrally with

said bowl.



