WD 03/ 082434 PCT/ US03/ 04165 FILTER CARTRI DGE CONSTRUCTI ON BACKGROUND OF
THE | NVENTI ON The present invention relates to nenbrane filtration nodul es
and a filwoaBiosn34 cartridge that are nore sanitary and ar @CFaASO®0416D
replace and install than presently available filtration nodules. Mre
particularly, the present invention relates to a filtration cartridge and
menbrane filtration nodules formed froma filtration cartridge, a reusable
bow , a 5 reusabl e mani f BILERGAR TRIDSHAOCONSTRABETION) devi ce to connect the
filtration cartridge, retaining bow and manifold together. The control of
particul ate contamnants in a filtration process such as in the

sem conduct or industry r gACKERODRDUSE TOIE INVERTI@EEN filters having
menbranes that renmove submcron particles. It 1s well known that any
particle that is deposited on a sem conductor 10 wafer produces a defect
when the parthcle LS . 1 ci .cal i 1 conduct or

i ndustry, fait'lthé ?C&S@ég‘?gsnfnggﬁag% %Or%%ggdae @/Itpdpt)%rgtn%l%qu(laéss ’}gé Iagir%%%mas about one
t ent h ofcatthiégestiad drefilord saitayemdate éhier semplonaidinstal]l clnpresthty edailable
menbrane_ filters are_ used in every process step for pr?duqing i

seni condisttnm madules. (Mot partiaplaslys Hiesssentigventignrelates topytilebien Cartideg ¢ hough
many di fafnﬁ%?e?rfbrgr?esfgggt??mgﬁu@@%ngﬁ’YﬁWﬁﬁraﬁBﬁ caartﬁdege,t§?éulsme pRduhe used in
an ultrapure [1qui ITtration, two designs are prevalent. In one nodul e
desi §n, rkusgblieananifolieandfa det@bleccohhestmgidevine one@needt tiof filttagoh cdrtridgej on nodul e
to the other end.. In this class of filtration nodules, the feed and

per meat éeté’(ﬂ‘rlﬁ?eel&"l'lc?ﬂg W@‘dotﬁ’%‘ft Y- at opposite ends of the filter thereby
forcing the IM@ueogtrdllo?PaftRuARY@ntdARAROM LMkatiOn pRReRSNEN as ihthe f1 ow 20
configuration is referred to as an in line flow configuration. These
filtratisemiqppdedtersndustry sequires 8 usqof dltwglgem filterg davinginembrands dhat semeovepr e
difficult. to _conn to.th e i Si . i

Sandwi cRUIMBETTRRRCEd? SV 8! BRREERALE AR ba 5B Rill 8p AREH) nlror
remaoni Reafy grodutet bdefeorduhen thelparkicle islsufitientiphgedi Bpivatigcinitten of the nodul e
because at | east one connection is positioned at . the bothon1of t he nmodul e.
25 A sedgmiropingtoripdustrynisiled defeets siy Praéaqeéimartl%qs rmallnaUoBRs at t he
same en ' ul rpeat e

port s ancitp orHemARE theurkof h Sorhit B Rlor TR e S AR MR EE" ¢ he
modul e asedimysit mosdissistep fdrgredicingRemitcomdudter chipstoapefy béthverknglieds ar e

referred to as having a T configuration. The T configuration
and gases.

15 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
filtered flows from one end of the filtration module to the other end. In this class of
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. This flow

20  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.

25 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” end of the module on opposite sides thereof. Due to their
shape, these modules are referred to as having a T configuration. The T configuration

facilitates connection of the head to the remaining portion of the filtration module



facilitates connection of the head to the remaining portion of the
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20  blockage of fluid through the bowl.

Accordingly, it would be desirable to provide a cartridge-bowl connection which

minimizes fluid blockage by positioning a cartridge-bowl connection at the top of the filter
medium portion of the cartridge. In addition, it would be desirable to provide such a
cartridge having a connection means which are clearly visible so that connection of the

25  cartridge to the bowl is facilitated. Such a cartridge would promote ease of inserting the
filter cartridge into the bowl, would eliminate the danger to the worker in removing the filter
cartridge subsequent to filtration and would reduce the space required to install the filtration

module.

30 SUMMARY OF THE INVENTION

In accordance with this invention, a filtration module is provided comprising a
manifold, and the combination of a filtration cartridge and bowl wherein the filter cartridge
and bowl are locked together to be installed and removed as one piece from the manifold.

The filtration cartridge comprises a filter medium sealed at both ends with an end cap. One



30 SUMVARY OF THE I NVENTION I n accordance with this invention, a filtration
nodul e is provided conprising a nmanifold, and the conbination of a
filtrati owooansrsdge and bow wherein the filter cartridgecrarsds/baes are
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The filtration cartridge conprises a filter nmedium sealed at both ends with
an end ofthe efith eapAGnélddé3q2 &Adt tRCTHlanp&3dnd4lfhind pasagdwdyter finid coapsunicationdes at

Lhe: manProIeE REERE R dricb A Carder g ot FRER e e R fam

out war dirg dhii @ap aﬁch@e)%'ﬁg afi BtsRIAd RRYPNA88 0 Pk FHIREmEEiubd. CPle fPipEase Of the
filter medium™ The flanges are designed to fit into slots inthe bow

t her eby dcsmgr@ﬂfteﬁt int@ platson itherbaytl therebyctarefierdipanewiontod the: dagwidge fDHée end cap

and 05|t| ed above the |um o_t hat anges can
Do B b eceriab phfd it REx Fostdfrd by ind Bl oty st By Mg ca
whi ch S@&‘rﬂﬂi@con’h@&e@ﬁfﬁlé kdigsortion dfhle b@wl Py Mldriged &etm&harca;d@mcarséab@vw to be
renoved as one piece fromthe nmanifold. In one aspect of this |nvent|on

an end 8¥rarEdenty the bowhpsrmitibe F?}Y{W@éénﬁl boyy} \hegqemovedaseons piEce 419

bonded

Boniad et A R ARl

i nvent i Ohe emd b@vdanlbs bpndad tded endbf e:ﬁlthxasarmdgebf aty ctmvnnmyloatso kttet gite filvap sl ot s
h date the f] ft d The howl I I b

Ui 18y BT a6 b SriEed APODA. LAY SRS S sdBiEaabe BRUJEEovRiich can

be j oi nml&qﬁe DU Pl oS wh BRIEERIRSER: FE e o EhECRAY! NCS 15

Fig. 1 is a cross sectional view of a |ter nmodule of tThis invention. Fig.
2 is anThe bom,'t aridccollapgandfe tantfam qomstruo@nn@amrrbqj@emc(bﬁromtwmesaramms on.
Fig. 3 $QnEt used in conjunction with the
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alternate key of this invention. Fig Is.a partial cross sectional view
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Fig. 3 is an isometric view of a collar used in conjunction with the cartridge of Fig.

Fig. 4 is an isometric view illustrating a bowl and collar of this invention.
20 Fig. 5 is a bottom perspective view of an alternate key of this invention.
Fig. 6 is a partial cross sectional view of the position of the key of Fig. 5 on the
collar shown in Fig. 7.

Fig. 7 is a perspective view of a collar having slots to accommodate the key of Fig.

25 Fig. 8 is a top perspective view of an alternate key of this invention.
Fig. 9 is a perspective view of the key of Fig. 8 fitting with the collar of Fig. 7.
Fig. 10 is a perspective view of an end cap of this invention.
Fig. 11 is a perspective view of an alternative end cap of this invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS

30 The present invention provides a filter cartridge and a filtration module formed of a
manifold, the filtration cartridge and a bowl. The manifold provides fluid pathways for fluid
feed into the filtration cartridge and permeate removal from the filtration cartridge. The
bowl provides a means of storing fluid feed to permit its introduction into the filtration

cartridge or to store permeate from the filtration cartridge to be directed to the manifold and



25 Fig. 8 is a top perspective view of an alternate key of this invention.
Fig. 9 is a perspective view of the key of Fig. 8 fitting with the collar
of Fig. WO o0Bioge4340 is a perspective view of an end cap ofpcrhisss/416&nt i on.
Fig. 11 is a perspective view of an al4ernative end cap of this invention.
DESCRI PTI ON OF SPECI FI C EMBODI MENTS 30 The present invention provides a
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20  cartridge and the bowl together need not be provided to remove the filtration cartridge.

Only a space as long as substantially the length of the bowl need not be provided. This
permits one to install a filtration cartridge of this invention within a smaller space as
compared to the space required with present filtration modules. In addition, since the
filtration cartridge is removed with the bowl, it need not be handled by a worker either by
25  hand or with a hand tool. This substantially reduces the possibility of contacting fluid
within the bowl with a worker. The bowl optionally can contain a drain for removing fluid
before removal.
In one aspect of this invention, an end cap is provided which can be bonded to an
end of a filter cartridge. The end cap includes at least two flanges which can be fit into slots
30 in a bowl so that the filter cartridge can be secured within the bowl. The end cap also is
provided with a fluid passageway which can be utilized either as a fluid inlet to the filter
cartridge or a fluid outlet from the filter cartridge.
In another aspect of this invention, a bowl is provided which has a collar with at least

two slots which extend through the thickness of the collar. The slots accommodate the



20 cartridge and the bow together need not be provided to renove the
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with slots 32 in collar 34. The collar 34 is threaded into bowl 14 by threads 36. The collar

20 34 extends about the entire inner circumference of bowl 14. Alternatively, the bowl and
collar can be formed of one piece in the shape of bowl 14 and the collar 34 such as by
molding. Fluid passageway 42 includes sealing O-rings 11 and 13 and can function as an
inlet or outlet for cartridge 16. When the fluid passageway functions an inlet, fluid is
introduced into inlet 44 of manifold 12. When the fluid passageway 42 functions as an

25  outlet, fluid is introduced through inlet 46 of manifold 12. Since flanges 15 do not extend
about the entire circumference of the key 30, fluid is capable of by-passing the end cap 30 to
flow into the manifold 12.

Referring to Fig. 2, the filter cartridge 16 includes a top cap 30 having flanges 15

formed integrally therewith, a bottom cap 21, a filter 23 and a porous housing 25. The

30 flanges 15 extend outwardly from the vertical surface 25. The caps 30 and 21 are sealed to
the ends of the filter 23 to prevent admixture of fluid feed with permeate. The structure of
the filter cartridge 16 assures that fluid entering the filter cartridge 16 passes through the
filter 23 prior to exiting the filter cartridge 16. The filter 23 can be a depth filter, a pleated
filter or the like.



15 driven away fromthe manifold 12. Sealing of the bow 14 to the abutting
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opposing flanges, it is to be understood that the end cap can be provided with more than two
20 flanges. At least two flanges are required in order to prevent the cartridge from pivoting
with respect to the bowl. The orientation and angle subtended by the flanges 15 are such as
to permit their insertion into the slots 32 of collar 34.

The embodiment of Fig. 2 is inserted into the collar of Fig. 3 by aligning the flanges

15 with cutouts 41. The end cap 30 and filter cartridge 16 are then rotated so that flanges 15
25  fit into slots 32 thereby securing the cartridge 16 to the collar 34.

In one aspect of this invention, the key is provided with an outside surface
configuration which mates with an inside surface configuration of the collar attached to the
bowl in order to center the filter cartridge to which it is attached within the bowl. Centering
the cartridge within the bowl allows for a smooth mating of the key and collar when the key

30 is rotated into the collar. The outside surface configuration of the key includes a small
groove. While this outside surface configuration is not required in this invention, in its
absence, the key will slide from side to side within the collar thereby increasing difficulty of

engaging the key and collar.



10 and the slots 32 so that the end cap 30 is not separated fromthe collar
34 during use of the filtration nodule 10. The collar 34 can include
detents. Woaswostdar 34 al so i ncludes optional vertical slrotraush3oas ch
permt drainage of fluid between the collar 34 and the manifold 12.
Referring to Fig. 4, a bow and collar construction of this invention is
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| ncl udesyhAiheldlsaty td BbrdoRl's2 ARSINOITHE bARRS ofEGisal 82 At deskribkgsed

during filtration.” Whil € the end cap of this invention has been described
with rebelomnce to two opposing flanges, it is to be understood that the

end cap can be provided with.more than t Q flanges. At.least t

lanbes are PoRiRaeR: o PYsTih B ARIR ot Os i ARATE: PRGRIIINS wi e
respect which dx@erldQidougt tHe tRick@i3t of theroRatd ThRGlots mutetwatiiBstséyont thekéy mnges 15
are such as to permt their insertion into the slots 32 of collar 34. The

embodi npravidstandimprovedify betyeesn thecallar and the keys| The bassesmrg cordigyeddpicaiieng t he
flanges__ 15 W C 4 £i . re

thon 1 ofitRg ol brfith 8ilet f xpepl BubREgS el PR s ro B0 i@ pblkOREdIE | o
cartri dgessesfit mtd the ogreh lskits. 34t the pomnef fsipgahe sibtstdongadt nwemtlieach othére key is

provided with an outsjde surfag configuratjon whjch es With an inside
sur f &ce 2BSHIS Gust TRt it e Beipt %afheg@méﬂtff@nt%tacegﬁﬁomww@w to
center Hﬁﬁn%'ge;er cartridge to which it is attached within the bow .

Centering e cartridge within the bow allows for a snooth mating of the
key and col | RefeshamtotFigs. Ke§, and®, the qobani4iciudesotwonepposing alots Sanddist si de

surface.confiqu ion of yhe k i nglude spal | ..groove, jle this
out s de Samdeh by Prksthad vEs B k050 KT AR oA 3T ol m, 111 ¢
absence Exbigidieor thé d1bts alwiadl €rob €ithBitke is Qusdddsy ntdatiflg tHedossek 8aRvithtae eby
increasing difficulty of "~engaging the key and collar. WO 03/082434

PCTA§S0 Bstdgrsssfaces of therastler §y Tl diptgace tstwerm the outpide Rerface of e bates 82 gr oove
T 0 CIEUHEY B 5 RO ORI BBy A By LT SR gy ol | 00
groove's 72 Refgtin®n. Fighk, puepdss 3 oflthi ibhastes c@iprses adesd pissagwapel ow. 5
ool Qe AP RELY tegs 96 and 08, e end 2ap 93 tholudes a plate |00 Raving flanges 163 and
104. the flanges 102 and 104 fit into slots of a housing such as slots 86 shown in Fig. 9.
20  The flanges 102 and 104 also are provided with bosses 106 and 108 which promote securing
the end cap 92 is secured, such as by bonding to an end of a filter cartridge such as
illustrated in Fig. 2.
Referring to Fig. 11, an alternative end cap 150 of this invention is shown. The end
cap 110 does not include the bosses of the end cap of Fig. 10. The end cap 110 includes a
25  plate 100, flanges 102 and 104, a fluid passageway 94 and O-rings 96 and 98. The flanges

102 and 104 fit into slots of a collar of a bowl such as shown in Fig. 9.



whi ch extend through the thickness of the collar. The slots mate with
bosses on the key to provide an inproved fit between the collar and the
key. The woIsms24as e configured to cause mating slots on trlag/usesbarst o
expend outwardly when the key is rotat®&d into position until the bosses
fit into the o pen slots. At the point of fitting, the slots contract
toward eggftmMg her 10 and thus overlap renders it nore difficult for the key
to becone detached fromthe collar during use. Referring to Figs. 7, 8,
and 9, the cdl Aafiltgrartrdgqybichcampeisosi ng sl ots 86 and 88 into which fit

the bosses 82 whep Ef&ﬁg&‘t@& ﬁﬁgrrﬁmédlﬁﬁtlﬁbﬁgh'ﬁ}EPexﬂ%hta' g&bdd%i? col lar 84.

Expansi on of the T 6ts away om eac I'S cause y cohtacting the
bosses 82 with thefit& endsa;ﬂmahadrtbamdsﬁrslfenﬂ heaidciist erd G haiﬁlng ad]eaStawoe

between th out ide surface .the basses 82 .is s|igh er t han t he
i st ance. DAL B NFSTNY theieits Sid danees sRenMBE SOMAER Tl ar Gilfter g 1 o
Fig. 10, aprfad serdRe9fs4h (it Seliiaygntion conprises a fluid passageway 94
having O-rings 96 and 98. The end c¢ap 92 includes a plate 100 having

fl anges 102 and 2G@dcontiad tamsagted ta6ddsendpnd@adfit into slots of a housing

such as slots 86 s in Fi | anges 2. and .10 | so are

provided with bosgzlglvgjﬂaésaeﬁ?ggiﬁgalﬁﬂﬁocsﬁl Si?r(gtrf@p%aggiagﬁorpdovxgiﬁgu nd cap 92 is

secur ed, swﬂﬂnaﬁcehwnb@aﬁlb?@ﬁ@ri@hemm &id Altdrichédumaeadt ri dge such as

illustrated in Fig : rrlngto Fl(g 11, an alternative end cap 150 of
19

this i nvention isadWisperornkoushig surapndinganiertside syrfacs of said fltiempdiyges of
the end cap of Fig. 10. The end cap 110 includes a 25 plate 100, fl anges
102 and 104, a fluid passageway 94 and Orings 96 and 98. The flanges 102
and 104 fit R2niThediltet sarafdga of Qldimr] wheraintsaidl filsn efedasn shodepth filtdri g. 9. WO
03/ 082434 PCT/US03/04165 -8- CLAIM5S 1. A filter cartridge which conprises:
an elongated filter nedium having a first end and a second end, a first end

cap seal ed tqg skt EaridePde ChAnd Vhérein sBIACI1ER Padafith R dﬁteatle@ﬁﬁ&r two
flanges formed integrally therew th, said flanges extendi ng outward from an

outer vertical surface of said fllter medi um a second end cap sealed to

[S)?I()\C/Ii ZEC?PSi gn% ﬁf%ra{il)ﬁ“rn%deﬁasv?}%%\c“@r}(pgs%gl ed to said first end cap plate to

a manifold, a filter cartridge and a bowl which houses the filter cartridge, and
means for locking said bowl to said manifold,
said filter cartridge comprising an elongated filter medium having a first end
and a second end, a first end cap sealed to said first end, said first end cap having at least
two flanges formed integrally therewith, said flanges extending outward from an outer
vertical surface of said filter medium and a second end cap sealed to said end cap,
a fluid passageway sealed to said first end cap plate to provide fluid
communication to an open interior within said filter medium and
a fluid porous housing surrounding an outside surface of said filter medium,
said filtration cartridge and bowl being in fluid communication with said
manifold in a manner which prevents mixing of a fluid feed to said filtration cartridge with a

permeate removed from said filtration cartridge.

5. The filtration module of Claim 4 wherein said bowl and said collar comprises a

unitary construction.

6. The filtration module of any one of Claims 4 or 5 which includes an inlet for fluid

feed to said bowl and an outlet for permeate from said filter cartridge.



comuni cation to an open interior within said filter mediumand a fluid
porous housi ng surrounding an outside surface of said filter nedium 2.
The filtewooansrssdge of Claim1l wherein said filter nedi urdrsusas/daps h
filter. 3. The filter cartridge of da&am1l wherein said filter nmediumis a
pleated filter. 4. Afiltration nodule which conprises: a manifold, a
filter cartridge and a bova Wnich houses the filter cartridge, and neans

for Iocking [ ni f ol sal filter ri dge caq ing an
el ongated fil't élg‘ %it{ﬁt anyrqneof Clajprs eﬂ’ié whi lét"(?hlﬂi Fl‘g leéf‘rP?tlrl‘g end
cap sealigd thQajadIr édrfrﬁitge‘?lﬂ@an said féd fethe B HoRPRIIBHING at least  two

flanges forned integrall’y therewth, said flanges extendi ng outward from an

outer verti cal surface of said filter medium and a second end cap seal ed

b ovi de 1 ui & TG RER R AT AR Rk et o Bt A S i e el o

and a flhaé Qbmrdﬁ@dugwgmgfawéf@undfﬁgdﬂ vﬁthI de surface of said filter
medium said filtration cartridge and bo being in fluid comunication

with said nmanifold in a manner which prevents mixing of a fluid feed to

said filtratigo e f tion
cartridge. 9 hg"i'ifltk qgﬁlgoogcrgrnﬁgu?eg&{)@g@ all %%g%m%rréﬁ%gggl dsqgi iilléntg%%d sai d
col | ar mmmtesa@socaze oumlb@zbyswfansbfmhioﬁmld flangdaesaid groved stapedmodubte of any
one of CI ims, 4 or 5 mglc Iudes an inlet for fluid feed to said bow
and an CWJE 304 INReySUES; at m said filter cartridge. WD 03/082434

PCT/ US03/ 04165 -9 7. The f||tration nodul e of any one of Clains 4 or 5
which includes an inlet for fluid feed to said filter cartridge and an
outlet for péﬂnﬁacﬁltfatiomrmumb¢fcnm{y0n80fd1lamwf4 bt ewhergitt ¢actl gésad flamgesone of

Cl ai nms 2.0r 3 n_e ch a es has a boss on an outside
surface%B?aB%séﬁngflogésfdf % eacg k (jeh é}% ‘er cartridge of any one of
Clainms 1, 2 or 3 wherein each of said flanges includes a groove on a | ower

surface of each of said flanges, said groove shaped to mate w th an inner
surface of sduldTbéﬂltratl@om qf’anmoa@p frlawpeifios S gthergiy caheofspiddlaaress 4 or 5

wher ein 1r?c?19(i.ésg éoqr'e%n 18WEFsurface of each of said flanges, said groove shaped to mate

with an inner surface of said bowl.

12. The filtration module of Claim 6 wherein each of said flanges has a boss on an

outside surface of each of said flanges.

13. The filtration module of Claim 7 wherein each of said flanges has a boss on an -

outside surface of each of said flanges.

14. An end cap for a filter cartridge which comprises:
an elongated filter medium having a first end and a second end,
a plate having at least two flanges formed integrally therewith, said flanges
extending outward from said,
and a fluid passageway place extending through said plate, end cap plate,
and said plate shaped to be sealed to an end of a filter cartridge so that said

flanges extend outwardly from a vertical surface of a filter cartridge.

15. The end cap of Claim 14 wherein each of said flanges has a boss on an outside

surface of each of said flanges.



has a boss on an outside surface of each of said flanges. 11. The
filtration nodule of any one of Clains 4 or 5 wherein each of said flanges
i ncl udes wogBosae4 on a | ower surface of each of said flangex/ussaodegyr oove
shaped to mate wth an inner surfaceldf said bow. 12. The filtration
nodul e of Claim6 wherein each of said flanges has a boss on an outside
surface of edéh Adfiousmigdof 4 filigption niBluleThlacl cérmprageson nodul e of Caim 7
wherein each of said flanges has a boss on an outside surface of each of
said flanges. 14. 2R3%nd cap for a filter cartridge which conprises: an

el ongated filter grEilAiBeba¥d RarPofenlehll o€84Hd B 2 second end, a plate having
at least two flanges fornmed integrally therewth, said flanges extending
outward from sai dsaidsellar in¢ludigs ghlead dwaslptsovhick extend Hupyah the thigkarssfi d
plate, end &ap. plate, and said plate shaped to be sealed to an end of a
filter cartridge so that said fl anges extend outwardly froma verti cal
surface of a filter cartridge. 15. The end cap of Caim 14 wherein each of

sai'd flanges has_ a boss on _an outside surface of each of said flanges. WO
031 082434  PCH UShS howstizot Clagn 16 wharaipad fa@wlr%}d SAickGollas SRR BHINE Y whi ch
conpri segnsn@tiieWM . a collar secured to an open end of said bow said
collar including at least two slots which extend through the thickness of
said collar. 17. The housing of Caim 16 wherein said bow and said collar
conprises a unitary construction.



