2 8 JUN 2006 -1 FILTER CARTRIDGE CONSTRUCTION BACKGROUND OF THE INVENTION The
present invention relates to membrane filtration modules and a filtration cartridge that are more
sanitary and are easier to replace and install than presently available s filtration moolgjbasdlhq?ﬁfﬁ
particularly, the present invention relates to a filtratign cartridge and membrane filtration modules
formed from a filtration cartridge, a reusable bowl, a reusable manifold and a reusable connecting
device to connect the filtration caiiggR CARTRIDOP\CanMsTROtG8gether. The control of
particulate contaminants in a filtration process such as in the to semiconductor industry requires the
use of ultraclean filters having membranes that remove submicron particles. It is well known that any
particle that is deposited on a serga@KGROUNB S IPTBgep/ERefesiiwhen the particle is sufficiently
large. Typically, in the semiconductor industry, failed defects can be produced by particles as small as
about one tenth of the smallest features of the semiconductor chip. Therefore, membrane filters are

15 used in everypHOpRSe AR EABIOJIATS MBIRPAGE Ak AivATIedE Y RPENANeIKiKY liquids and
gases. Although many different designs have been developed for a filtration module used in an

ultrapure FATTABRKRAH AT OSSN, AR A6 £Rsier R Brlasrand dngtadl shamgrssaptlyavinilalg flows
from gne gndaabiha fispsionviepsipietiaulanwitrradniihimaRseRtO dirationineduerighe feed

and permeate connections are located at opposite ends of the filter thereby forcing the liquid flow to

move froAtSHRERbrag HUteen rredules forasdifora foil fation GutridessadRusaite B3 cbnfiguration.
These filtrafigabre eRAEB IMIRT afrensabye Wisasiaidaer s Tothedt ate Mesaslifiertidggonnect to the

process equipment since the module is sandwiched between two sets of connections. Second, any
free liquidroinghamb tmatHe I igstEGuickly drains upon disconnection of the module because at

least one connectigildsndRsiiopadiatiie dpitamRhtsenagtaio preaid dilblrtemmadular design

locates all of the connectigns at the same end of_ the module. In this type of module, the feed and

perm@ate SNSRI )RR ARy FEgHIEH ths Rssefrlirasieas et Bayng mReprran s SphEeB ¥pposite

sides thergefnfRi8dPdRies. It is well known that any particle that is deposited on a semiconductor
wafer produces a defect when the particle is sufficiently large. Typically, in the

semiconductor industry, failed defects can be produced by particles as small as about one
tenth of the smallest features of the semiconductor chip. Therefore, membrane filters are

15 used in every process step for producing semiconductor chips to purify both working liquids
and gases.

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

20 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
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

25  remaining within the module quickly drains upon disconnection of the module because at
least one connection is positioned at the bottom of the module.

A second filtration modular design locates all of the connections at the same end of
the module. In this type of module, the feed and permeate ports are typically horizontally
oriented at the top of “head” end of the module on opposite sides thereof. Due to their

30  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

comprising the bowl and the filtration cartridge positioned within the bowl. In this design,



30 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 comprising the bowl and the
filtration cartridge positioned within the bowl. In this design, -2 28 JUN 21106 the bd®I sl filggtion
cartridge comprise separate elements. Thus, when?constructing the filtration module, the filtration
cartridge and the bowl are separately secured to and sealed to the manifold head. In addition, upon

completidhe ot and Ailtrasion GAEHBE SARBG S G eP alsFIampnie by When aeasHesHNg the separate

removal [aguties Hedde m@mhﬁﬁmpymwme%mwuya% uhandhaesdirdapath of the
cartridge thereby exposing the cartridge to permit its removal. Thereatter, the exRpsed cartridge is

removedthy mandld kead: lmaddition. Wer samelstiop of filHatae. dhe havdand: B P being filtered

which is afiendireshevasiysnetiexsadh TR HsEaEaRAYASIBRNESBRI TR HaNUBE tadhednyorker. In
addition, since the bowl must be moved the length of the cartridge, the space within which 10 the bowl

and Tartitigjansrs pBansinlly grgates teamtheornites fenet pbihe aEpdgethersbe ARSI thein U.S.
Patent 5 dufHage (s BraVIGR FefilivansTRRBARWNIRD ckponal AtpaWiDia RawV I BIOMEERA filter

cartridge-bowl construction which can be demounted as a siﬂgle unit from a manifold. The filter

cartridge"éthdriradderto Hagdhs Bliehsytndesbiritenterd withtee ligwdibeivanfiiemdinbighdsves
within the, jrie tiok RUdRRIVE hierdk 0tk JdraiBaY aaRbeaINIes iease ke fimpRE dhiRe Rakaithithe

cartridge such as hy bein% molded as a single unit. When the cartridge is so-configured, it can only be

used witRAiHeN EBsaidisRavh BEskhr meved s anathigtiths raasidasidhs seack pitvantdish so-

configurad£psnipgiedteabeidisesrvvibsRiesan i aciosem mud 1o Rbgstad e ot accept this cartridge.
This, in turn, severely reduces the market for the so-configured cartridge. In 20 addition, the bayonet

connections arelpBRiRSEBPIBREAR thp: fateite i the CatfiptRyds aflienasy s HisBves in the

bowl alsepesétisasd iR |2 BoiEt ioprstitaceMidheaAadpeFRwY Ebash& R YaTiehscaie §0-positioned,

positioning in the grooves is made more difficult by the_reduced vyisibility. Accordingly, it would be
desirable“%‘d"tﬁ’t‘ﬂ\‘)ﬁ%eaé fittagls Rt B MARCHErTRe Hlenesicides & SRARIPA D HGIRBY thbrerent

configurasigpnetoasiitaonitonanidcherithe mhlehieit ey o sruswathiay tHd aqsMack o de s
Con{lsecti %vrﬂ?a’llnhse %g%ggtnc})?l%ggi%gg%ree qum%d integrally with the cartridge such as by being
molded as a single unit. When the cartridge is so-configured, it can only be used with a
bowl configured to accept the bayonet. This is undesirable since it prevents the so-
configured cartridge to be used with presently produced bowls configured to not accept this
cartridge. This, in turn, severely reduces the market for the so-configured cartridge. In
20  addition, the bayonet connections are positioned below the top surface of the cartridge so
that they fit into grooves in the bowl also positioned below the top surface of the cartridge.
When the bayonets are so-positioned, positioning in the grooves is made more difficult by
the reduced visibility. ”
Accordingly, it would be desirable to provide a filtration cartridge which permits its
25  usein a plurality of bowls of different configurations. In addition, it would be desirable to
provide such a cartridge which includes a connection means between the cartridge and a
bowl with means that are not movable relative to the cartridge during filtration. In addition,
it would be desirable to provide such a cartridge having a connection means which are
clearly visible so that connection of the cartridge to the bowl is facilitated. Such a cartridge
30  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.



bowl with means that are not movable relative to the cartridge during filtration. In addition, it would be
desirable to provide such a cartridge having a connection means which are clearly visible so that
connection of the cartridge to the bowl is facilitated. Such a cartridge 30 would prorﬁcﬁe«walséﬂﬂﬁ
inserting the filter cartridge into the bowl, would elifninate the danger to the worker in removing the
filter cartridge subsequent to filtration and would reduce the space required to install the filtration
module. 2 9 JUN 2696 -3 SUMMARF ‘ IN BiéNrdance with this invention, a
fitration modulgjs, propidiRck GAMRKRREYen AN Alh RS AATRIBRYnEET @ lftsfayYidge and bowl

wherein the filter cartridge and bowl arc locked together to be installed and removed as one piece

from themeaifiodds 2 ths eormbinaticagyd miltrrsarirvgel andseoybwhsrein thedilensatiidestiod between
the manyjgi¢h 4adJbeainispanef @@%&ﬁﬁ{&m@-ﬁ%::%%%%ﬁ@ﬁ&é 6 BRzRRYEWaNnCludes

two flat parallel surfaces which mate with two flat surfaces of a key so that the key can be slideably
mountedidtenparmidasiasiidssadluithrassagenian i fheidt comeniqatinp brisgsnithe Bapsfedds which fit
into slots, iy e MAMJPErehY darrileel CANSEHRRSGEERS 6HIN0G DRGIAIMhNRSREEN

embodiment, the key is provided with hook-shaped elements which ‘are snap it over the open lip of

the bowfiatpamled srtaces srhiskaproYith i frigunfeprobibksy srahasyhie keyrspdisie form the filter
cartridge;gadhiay the GadgHeHeAuRe pallizedy ayth 2 LanveinahRo ROk se sy R iadhs filter

cartridge or with the bowl utilized in the filter module of this invention. The key and bayonets or the

key and b ayjusheiitindnots i therbewd therehy tapierjcesnertipaspbhibestrdsatethge and
bowhto B saAMRYEdeas RNEmBIRGER SRMHORP AN IBIRIGH RERGRIPA] QbR MR RBAWINGS

Fig. 1 is a cross sectional view of a filter module of this invention. 20 |%. 2 is an isometric view of a

cartridgeSt3p BhaverhsPrey i afi hmberd drerehy to sffast rennestien, fcarBMgs t9s in conjunction

with the gagidgges), ke Yenb TaB12riA tHelBiRéY BRMAEICYIaN: ithistatingea bavdandiceliar of this
invention. Fig. 5 is an isometric view illustrating a key and tool for installing the cartridge into
with a conventional bowl not secured to the filter cartridge or with the bowl utilized in the

filter module of this invention. The key and bayonets or the key and hook-shaped elements
15 which secure the cartridge to the bowl permit the cartridge and bowl to be removed as one

piece from the manifold.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view of a filter module of this invention.
20 Fig. 2 is an isometric view of a cartridge top and mating key of this invention.
Fig. 3 is an isometric view of a collar used in conjunction with the cartridge and key
of Fig. 2.
Fig. 4 is an isometric view illustrating a bowl and collar of this invention.
Fig. 5 is an isometric view illustrating a key and tool for installing the cartridge into
25 abowl.
Fig. 6 is an isometric view of a means for transporting and installing a cartridge
without touching the cartridge.
Fig. 7 is a top isometric view of an alternative key construction of this invention.
Fig. 8 is a cross sectional view of the key of Fig. 7, directly positioned on a bowl.
30 Fig. 9 is a bottom perspective view of an alternate key of this invention.
Fig. 10 is a partial cross sectional view of the position of the key of Fig. 9 on the
collar shown in Fig. 11.

Fig. 11 is a perspective view of a collar having slots to accommodate the key of Fig.



25 a bowl. Fig. 6 is an isometric view of a means for transporting and installing a cartridge without
touching the cartridge. Fig. 7 is a top isometric view of an alternative key construction of this invention.
Fig. 8 is a cross sectional view of the key of Fig. 7, directly positioned on a bowl. 8@ FityNd 3gpg bottom
perspective view of an alternate key of this inventich: Fig. 10 is a partial cross sectional view of the

position of the key of Fig. 9 on the collar shown in Fig. 11. Fig. 11 is a perspective view of a collar
having slots to de8ohrivRiiRR RSERER/IYS FigWoPT ancaltesnair keyre His 1DVRNE98p perspective view of an

alternate key ofgiiis jnveatiis e vedvisw SEROREY\E FigW oftifmEen @f thidedadi§iggnith the collar of
Fig. 11. DESCRIPTION OF SPECIFIC EMBODIMENTS 5 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 figik fgggntoNIEHF ISP OIF R ENdB O B RRrMEate removal from the
filtration cartridge. The bowl provides a means of storing fluid feed to permit its introduction into the

filtrafion cartridd PP EbIRVSRHAR RIS aHE T garrdis disatermadels fermedrrkaifold and
10 then fromitbRifitHefrnadsieridedddaarbesn. beHaoskierd préQitRe Athatiameaddgentisough the

manifold either from the outside of the filter cartridge or from within the interior of the filtration

cartridgefepfdnipit sttt iartidee apdheemmeaio Fernvabferedhafal sntier stdeediepermeate. In
any evenjoifepfiongdiaadrfeant odyepmhiramafseaniglekinioi thatfliativshGaty idegilpaizeate is

removed from the filtration cartridge from the manjfold and_ 15 sealing is provided to prevent admixture

of fluid feRHRAGEIASIAE RETEFEHTOM AarfiRan Gastides o b itrsted dasthemnieldasealed

withlldze tﬂris'mﬁ@lﬁ %{dﬂlﬁﬁﬁaﬂ fﬂ?ﬂhﬁﬁ) Etaﬁﬁwmt&?x rnsahﬂi&ﬁ&?%@moniﬁ@ﬁum%ﬂIﬁaﬂgagéidge is
sealed with twg end caps, one of which |s provided wit uid passageway. The fluid passageway
e 0 SHBUEENS ORI 5 T 1 G RS0 Gh S S i th et

of the filtration cartridge. The fluid in the bowl adjacent the filtration cartridge can be either

fluid feed or permeate. In any event, the fluid feed is introduced from a manifold into the

filtration cartridge, permeate is removed from the filtration cartridge from the manifold and
15  sealing is provided to prevent admixture of fluid feed and permeate.

The filtration cartridge and bowl are constructed so that they are sealed with the
manifold or removed from contact with the manifold as one piece. The filter cartridge is
sealed with two end caps, one of which is provided with a fluid passageway. The fluid
passageway has two opposing substantially parallel flat surfaces positioned on its outside

20 surface. The cartridge is provided with a key that is slideably mounted on the two flat
surfaces thereby to be positioned around the fluid passageway of the cartridge. The fluid
passageway can function as an inlet or outlet of the cartridge. The key is configured to
effect locking of the cartridge to the bowl. In one embodiment, the bowl and filter cartridge
are joined together by bayonets on the key which fit into slots on the interior surface of the

25 bowl. In a second embodiment, the key is joined to the bowl by being snap fit onto the open
top lip of the bowl. The flat surfaces on the fluid passageway prevent the key from rotating
relative to the cartridge. Subsequent to a filtration, the bowl and filter cartridge are removed
from the manifold as a single piece rather than as two separate pieces. Since the bowl and
filter cartridge are removed together, the filter cartridge need not be removed from the bowl.

30 Thus, a space substantially equal to the length of the filtration cartridge and the bowl
together need not be provided to remove the filter 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



20 surface. The cartridge is provided with a key that is slideably mounted on the two flat surfaces
thereby to be positioned around the fluid passageway of the cartridge. The fluid passageway can
function as an inlet or outlet of the cartridge. The key is configured to effect Iockir%Q) @ridge to
the bowl. In one embodiment, the bowl! and filter eartridge are joined together by bayonets on the key
which fit into slots on the interior surface of the 25 bowl. In a second embodiment, the key is joined to

the bowlthy brsrlgitnessl fios htohaidisddty 2oorkenteithenbywhande flwitbuathandtoplthEhiisid passageway
prevent the ke 1A ElRlagL L51aLN6i iRy Be MH@&%{)&HB?@H& o3 iR JWasRewrRNd filter

cartridge are removed from the manifold as a single piece rather than as two separate pieces. Since
the bow!tarved dhtéemedivicansentave pdiain fRsgemeyinadlpidbefmitryeonakd not be removed from the

bowl. 30 Thus, R&Qﬂ%?gﬁutﬁgrltj%'lﬁlﬁgﬁ'@ﬁ%63&1@:9@@6%%513%19&&8%99%?091@3@03""

together need not be provided to remove the filter cartridge. Only a space as long as substantially the

length offthersartideeionch perprdeddars THis pesitinsedrnitharuttide frfatoAtefbriveldiands

inventionyyithif &1 AUSH 69 BRaPEAMBRETLININR AR SR it RS QY apgnodules. In
addition, since the filtration cartridge is removed with 2 0 JUN 2066 -5 the bowl, it need not be handled

by a worker2ditHBy Bgntrating thatize aadh desBrilitviaf BeaskiZatheayinadifceanthe Pirpsdikgtheontacting
fluid withi 1he SRR A WOTSE - 181 (ROBLRPIP AN E oL RABH R AN Tof JRE‘PQI‘{H“HJ%H@ before

removal. Referring to Fig. 1, a filtration module 10 comprises a manifold 12, a bowl 14 and a s filter
cartridgeld BositipRed ab8NaiE-18 is positioned on the outside surface 20 of bowl 14 and is retained

thergon by beaerg@yuBieh RIEPSaAAN EXEEiRITRBIRIeRGRINIHRGARWbIG A iR, 24 By giontrolling

the size and flexibility of bead 22, the ring 18 can be slipped over the bead 18 to position the ring 18
or the beB@ap¥ s hstiatabdisaneralnngIthe lsnethipEthrgoml 14 pdéhmnitatheeadiodtnad 3he ring 18

s substagialiiixadaniis RRSTHAR I818UNRALINRDBY L Lok ia B oRIARS dTIE:ANY SbiRaiantal distance

along the length of the bowl 14. When its threads 26 and 28 are drawn together, the ring 18 carries or

drives th&Ehmamfolsl fhie effachssalingsHth Q- tines hhame 131 Cenusrsehe sy thatts-Fhiss | 1 and
13. Convgyiaely swhem levinaclBrisadObd ad Sogaspie: e ineidpe a6l s 2o MIceRBARAY dhe cartridge

16 is positively carried or .
15 driven away from the manifold 12.

The cartridge 16 is connected to bowl 14 by flanges 15 on key 30 which mate with
slots 32 in collar 34. The collar 34 is threaded into bowl 14 by threads 36. The collar 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,

20  The key 30 fits onto two flat surfaces 38 and 40 positioned on the outside surface of fluid
passageway 42 of cartridge 16. 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 an inlet, fluid is introduced into inlet 44 of manifold 12. When the fluid passageway 42
functions as an outlet, fluid is introduced through inlet 46 of manifold 12. Since flanges 15

25 do not extend about the entire circumference of the key 30, fluid is capable of by-passing the
key 30 to flow into the manifold 12. The structure of the key 30 will be more fully
described with reference to Fig. 2. The structure of the collar 34 will be more fully
described with reference to Fig. 3.

Referring to Fig. 2, the fluid passageway 42 of cartridge 16 is modified to form two

30  flat surfaces 38 and 40 (not shown, see Fig. 1) positioned substantially parallel to each other.
The flat surfaces 38 and 40 fit with flat surfaces 39 on key 30. The key 30 includes two
flexible legs 33 which can be opened so that flat surfaces 38 and 40 mate with flat surfaces
39. By being so-shaped, the key 30 is fit around fluid passageway 42 to provide a strong

connection between the key 34 and the fluid passageway 42 while avoiding significant



15 driven away from the manifold 12. The cartridge 16 is connected to bowl 14 by flanges 15 on key
30 which mate with slots 32 in collar 34. The collar 34 is threaded into bowl 14 by threads 36. The
collar 34 extends about the entire inner circumference of bowl 14. Alternatively, thea:)&vxdlahdﬂoallar
can be formed of one piece in the shape of bowl 14 and the collar 34 such as by molding. 20 The key
30 fits onto two flat surfaces 38 and 40 positioned on the outside surface of fluid passageway 42 of
cartridgeblcazkﬁaﬁ@ﬁéﬁﬁg&aﬂavm‘ﬁ%cﬁ%e'sey&.ﬂi#@%@glﬂmi%alamti@&h%meﬁm%%%n inlet or

outlet forgariifge.+:d¥0es thafhud PRpsagrray BuudiRtap a1 avilet uighis furoduced into inlet

44 of manifold 12. When the fluid passageway 42 functions as an outlet, fluid is introduced through

inlet 46 dowMRESR Phesirrelfangedl rresralsd o thsends abtha flerchite PIRVGRIRIBHEBIT the key
30, fluid i pRrpRIeOk Y -pasiae e kedndtiodtane inirtharapiakl Aukthenatr Hatdrenplthe key 30

will be more fully described with reference to Fig. 2. The structure of the collar 34 will be more fully
deséribethodticicsareides &5 prpses theruahihaditisy 23 Rrierraieias dretlisy sorsidaedfugEhes is

modified gadosm iy, 3P digh s Wlikees . et BPHRNPNY. 186 fidokliRrsiioned HbsiRMially
parallel to each other. The flat surfaces 38 and 40 fit with flat surfaces 39 on key 30. The key 30

includes Bhvintadheletrags Sheniedighéd: opened so that flat surfaces 38 and 40 mate with flat
surfaces 39. BR@%@%@%P?Q&%SO‘E@Y Milschifrsmriiividipassagran4dilaIRRggastrong

connection between the key 34 and the fluid passageway 42 while avoiding significant 2 8 JUN 2006

-6 blockdtle SpthevpHisshsEtrasion*Teludsspsiotd 2 LNt SRBPHonths eleis A %titakithbiidss. The
filtefcartsidgen R REUlaTas PP, CRRe kA ofe RAHRANEAB Y dlofs filtedep3rnthaPMOHSx BNSIRY 25. The

caps 19 and 21 are sealed to the ends of the filter 23 to prevent admixture of fluid feed with permeate.

The strudRSrE¥FTib Hrd tedrplfgkey 6 Qaad el dnuldesiisng sepiensen aaglradetiedshsses
through R,fHtes dSoRaQr Seceeribly Hepwiter Arritidodbatidie 4Bl scambetdanthdiigg a pleated

filter or the like. The optional vertical extensions 35 fit into the detents 45 shown in Fig. 3. Referring to

Fig. 3, theelanar sreimadeiat ietarivaty dtexanle pol vmstvd Rictivekesstsi vl sthesk P Faric Y Rstension
43 includgs Re§'0bIAd @BRRBUSH WM I bErslRivels filiitAAG6h] such as high density

15  polypropylene, these angles can be about one-half that for PFA. This size angle with these
exemplary materials provides a desired contact surface between the flanges 15 and the slots
32 so that the key 30 is not separated from the collar 34 during use of the filtration module
10. The collar 34 includes detents 45 which fit with and accommodate vertical extension
35s within collar 34. The collar 34 also includes optional vertical slots 17 which permit

20  drainage of fluid between the collar 34 and the manifold 12.

Referring to Fig. 4, a bowl and collar construction of this invention is shown. The
collar 34 is threaded into the bowl 14. The collar and bowl 14 can be molded as one piece.
The bowl 14 includes a pluralify of stops 50 which support a locking ring (not shown). The
bowl 14 includes a drain 17 that can be open or closed. The drain 17 is closed during

25  filtration.

Referring to Fig. 5, a construction is shown which permits rotation of the key 30 so
that flanges 15 fit into slots 32. The pronged C shaped tool 52 has prongs 54 which fit into
holes 56. The tool 52 permits avoidance of hand contact with a used cartridge 16.

Referring to Fig. 6, a construction is shown which protects the interior of a filter

30  cartridge prior to use and which permits avoidance of hand contact with the filter cartridge
16. The cap 52 fits over fluid passageway 42 to seal the interior of cartridge 16 from the
atmosphere. The cap 57 is molded with a handle 58 which permits insertion and removal of

the cap onto or from the fluid passageway 42. The handle 58 permits rotation of the flanges



to accommodate flanges 15. The angle subtended by slots 32 depend upon the flexibility of the
material used to make key 30 and collar 34. The slots 32 subtend an angle of at leagt about 15
degrees, preferably between about 30 and about 45 degrees when the key 30 and 811 N42868 made
of relatively flexible polymer if perfluoro(alkylvinyl-&ther) (PFA). When the key 30 and collar 34 are
made of relatively rigid material such as high density 15 polypropylene, these angles can be about
one-halflthattfothe RlvtsTHisofieal langiebwittatt e Seftethn f gemate sixigopiivitds @aplé3irad bentact

surface between the flanges 15 and the, slot ﬁ that 'gle y 30 is not separated from the collar 34
L s By,

. I'CINoV J . . .
during use of i on Inc etents 45 which fit with and
accommodate Refibcahgxeehign¥ 8uk8yithialteotkind4conibavstitar B4taism ifoliniemgptidited vertical slots

17 which permit 20 drain of fluid between th llar 34 and the manifol 1j>i.R erring to Fig. 4, a
powl and BT S eb o i Rt S R A b DR Bl e bow 1. The
collar ansbinmevteiitedinidenssigedasidrio peatact With bowvflavsinthede savphiechline of stops 50 which

support a locking ring (n téhown%. e bowl 14 includes a drain, 17 that can he gpen or.closed. The
drain 17S%L(S:?(%I§te%ﬁguﬁnn%ﬂf Giffra |8-E1H6I5é?e¥§r?r]1$§x% It—rllg. ?ra cons r?ugctloory ?sv%how(r%%v |%?1t8ermits
rotation Bight kéy $®wa ithBigl&ntfeshobKishaped pterdR .6kt pramdipdd8 shlapeditbollh2 kes prongs 54
which fitiptg _holes 56.. The toql 52 permits avoidance qof on with a used cartri 16. '
Referringat(a)9 ls—‘cl)gl.S ,“ésvé%%‘gﬁt}@tc%ﬁ"fs shov\yvr%cwr?ircﬁ?&%?teegbtss tﬂgtin%?cﬁrggisgrfﬁt%r? 8%&’&??3@2 prior to
use andpehicits peovitseat oitinoogofharid conttet wathiotreviljdroarcediet ¥6ththe baw 5R4its over fluid

4210 seal interior of [ h is_molded with
pasgageway 424p sedl e UEHR! SLERIIENE A OR IR ATARRIE,TIR 9B Slamglded with a

Insertion and removal of the cap onto or from the age\ﬁay 42. The
handle 58tpemets kheatemsdfidng thomproags),) it s ROBe-Tndritoodrtbasitis 1By chudkapradtitigdnand. After
55, ReTon L T e BB e e o
bowl. Tkmd@%@@ﬂs;vp.noﬂid@d&viﬂgwfmm@h@iag witthctespecstioldeddpwlconnected to fluid passageway
42 in contact WE?n%"é’?h%%@“&ﬁﬁ%%9&%‘3%%%%ovable from the cartridge, the cartridge of this
15 invention can be utilized with the bowl of this invention described above or with a
conventionally sized bowl. The removable key permits the cartridge without the key to be
inserted into a conventional bowl having no slots on its inner surface otherwise the flanges
on the key would render the footprint of the overall cartridge and key to be larger than the
conventional bowl diameter. This, in turn, allows for a reduction in required inventory of
20  cartridges needed to accommodate a conventional bow! and the bow] of this invention.
In use, the levers 67 of the cartridge of Fig. 7 are subject to hand pressure thereby to
move the prongs 66 away from the flat surface 64. The cartridge is dropped into the bowl,
hand pressure on the levers 67 lis released and the prongs 66 thereby are secured to the top
lip of the bowl to secure the key 60 to the bowl.
25 The embodiment of Fig,. 2 is inserted into the collar of Fig. 3 by aligning the flanges
15 with cutouts 41. The key 30 is then rotated so that flanges 15 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 cc;llar attached to the
30  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

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



substantially parallel to each other in the same manner described above with reference to Fig. 1. As
shown in Fig, 8, the hook-shaped prongs 66 fit over lip 68 of bowl 14. The key 60 algr%is rovided with
levers 67 which are pivoted so that hand pressure on the levers 67 permits movem oligfs 66
into contact with or away from contact with the bow “14. to While the key of this invention has been
described with reference tq two or%posir,llﬂ? attaghment elements (flanges_or prongs), it is to be

understofRFERSEHE Ky Ball Hie AR Se R T Asovatinnm thesro e Eﬁ‘fﬁg%m hipiqultxofyo

attachmenglementsiaieancdted.in order to prevent the cartridge from pivoting with respect to the

bowl. Since the key of this inventjon is . removable from the cartridge, the cartridge of this 15 invention
can be utilized \Biﬁgefﬁ'é‘%mlgﬁ iér}d\}é)n%% é’s@iH@HJQB%@eg{?P\‘)(ﬁtﬁzao%Bﬁ?}b B IRy SR bow.

The remggabladiayides With thsuehdsidge st BthewandFhs. Maedied inttudetsuyiesBonddyow!
having no slots on its inner surface otherwise the flanges on the key would render the footprint of the
overall cAFERRYETRIRDY ' BE FPgeP ﬁweé?\{uv Ct’é’dhvfﬂ"tiBH&?%&ﬁf&gﬁrh%?é‘?? %%i%‘,eiﬁeﬁﬁ‘ﬁt,’%ﬂlows for a

reductionglo@quired inventory of 20 cartridges needed to accommodate a conventional bowl and the

bowl of this invention. In use, the levers 67 of the cartridge.of Fig. 7 are subject to hand pressure
thereby to mO\z‘]‘tﬁréOB}?fnaggg%% %é\?ﬂ? HHﬁPﬂ?é‘»r@'Fs‘iﬁ’HE&&g8féh?SfH¥eé‘&ﬁHd§Bf%v ¥l #lSSthe bowl,

hand pregasiick extéhe tigvaith Gieishicleaseofahel dbitaprongsstfisthenebyity e ssesibadiie kieg top lip of the
bowl to secure the keé 60 t&ﬁ;hg bowl. 2 Thﬁemb g%ngnt oﬁ%g?. 2 is inserted.into the collar of Fig. 3
by alignif§XHEGIARJBRrAMSAtHDE T °¢ %%8&? e N YO RAEG Y HEP HEHEEL' 58 hto slots
32 therebyatieguldigdheheadiidgn tapantheutatadig4viiBrothe Repaciovitdidrrypodicaonthstikelyes
provided,with an autside surface configuration which mates with an inside surface configuration of the
Colla cHEREE B 1D 56 BEO 7 Src LRl A REr (58 RIS R RRA RIS SEER AR e
bowl. Cettiasiogeifep caritttdg & widhendifechn\fdathevks fao dbaometbendivi fodihth&eylBindwotigr when
the key is rotated into the collar. The outside surface configuration of the key includes a small

groove. WifSite this outside surface configuration is not required in this invention, in its 2 6 JUN 2DD6 -8
absence, the keRefitirizligl e fRigs. ditlel 2y sidel 3yjthindbitac 84anthaiebywio ommasing slisiic86ynd 88

15  into which fit the bosses 82 when the key 90 is rotated into position into collar 84.
Expansion of the slots away from each other is caused by contacting the bosses 82 with the
inside surfaces of the collar 84. The distance between the outside surfaces of the bosses 82

is slightly larger than the distance between opposing inside surfaces of the collar 84.

20



engaging the key and collar. Referring to Figs. 9 and 10, the key 70 includes a groove 72 on each key
leg 74 and 76 which mates with a surface 78 of collar 80. While Figs. 9 and 10 include bosses 82,
they s are not necessary to the groove's 72 function. The purpose of the bosses 83apgglegggibed
below. In another aspect of this invention, the collar of this invention is provided with slots which
extend through the thickness of the collar. The sl8ts mate with bosses on the key to provide an
improv%ﬁ gtween the collar and the key. The bosses are configured to cause io mating slots on the
collar to'expand outwardly when the key is rotated into position until the bosses fit into the open slots.
At the point of fitting, the slots contract toward each other and thus overlap renders it more difficult for
the key to become detached from the collar during use. Referring to Figs. 11, 12, and 13, the collar 84
includes two opposih S0 SeCHHE ¥8158 BYTRIRTS fit the bosses 82 when the key 90 is rotated into
position into collar 84. &Expafeldnadfltereceitid geng frdrome adticbthevsssctineddi@inadodiecting the
bosses g2 withdihe iRsidrgssui@ssnabibasrllHimrh, Ahe distance between the outside surfaces of the

bosses 82 is slightly larger than the distance be}ween op. osinqg(ijnside surfaces of the collar 84. 20 2

8 JUN 2006 -9 CLAIME Y0 AMnRiBreHS, AR e P ASES Sidgahlyfestied Wit¥cartridge and a
bowl! whigbsketiséy $heofittqracalielidgediacasdomaramgdoswiamsantmy b bduill tpesaidienayifold, and a
key havigig wioviisteairlieldrnay s WiRe Ry HERAD M RERYIRY thAmaHPSIantAY kecRRd parallel

surfaces on an outer surface of a wall of a' fluid passageway formed with the filter cartridge, said key

ha\fing &f1deominze Seal i dHiPERaRTAIAE SR KRY B BRI RPILEAN &5 fRipehad HRRY ifidge, said
key, andhsaifbldaslorerpleedl etad g fromcsdid gmamifotoivh seome i pihde ,comchiitiiation eathiridge and bowl
being insid-campyRCAamLKithisRiISH BRI AIMARRALYES iaMps IR XRgiRiAdltd feed to

said filtration cartridge with_a permeate removed from said filtration cartridge.
a permeate removed from said filtration cartridge.

15
2.  The filtration module of Claim 1 wherein said key is attached to said bowl by
prongs extending from said key which fit over a lip of a collar on said bowl.

20 3.  The filtration module of Claim 1 wherein said key is attached to said bowl by
flanges extending from said key which fit into slots on a collar, said collar being directly
attached to an open end of said bowl.

25 4.  The filtration module of Claim 3 wherein said bowl and said collar comprises a
unitary construction.

5.  The filtration module of any one of Claims 1, 2, 3 and 4 which includes an inlet
for fluid feed to said bowl and an outlet for permeate from said filter cartridge.

30

6. The filtration module of any one of Claims 1, 2, 3 and 4 which includes an inlet
for fluid feed to said filter cartridge and an outlet for permeate from said bowl.

35

7. The filtration module of any one of Claims 3 or 4 wherein said key includes at
least one vertical extension, each of said at least one vertical extension being fit into a

vertical slot in said collar.

40



15 2. The filtration module of Claim 1 wherein said key is attached to said bowl by prongs extending
from said key which fit over a lip of a collar on said bowl. 20 3. The filtration module of Claim 1 wherein
said key is attached to said bowl by flanges extending from said key which fit into an#) on a collar,
said collar being directly attached to an open end of said bowl. 25 4. The filtration gH[\é gp@lalm 3
wherein said bowl and said collar comprises a uttary construction. 30 35 5. The filtration module of
any one of Claims 1, 2, 3 and 4 which includes an inlet for fluid feed to said bowl and an outlet for
permeate from said filter cartridge. 6. The filtration module of any one of Claims 1, 2, 3 and 4 which
includes an inlet for fluid feed to said filter cartridge and an outlet for permeate from said bowl. 7. The
filtration modufe of 4R BHBIGNEIRAHE &' QIR Zfﬂagﬁﬁi 28y hlRrEn I S8Y NflJeRRial extension,
each oflsast tavol @ st vget caldesden sibsaia gdesints a besdicaks|autsidaisudakdaroféaeh8 JUN 2006
-108. T&esglarﬂ.gg&e@odule of any one of claims 3 or 4 wherein said key includes at least two of said
flanges and each of said flanges has a boss on an outside surface of each 5 of said flanges. 9. The
filtration module of any one of claims 3 or 4 wherein said key includes at least two of said flanges and

cach of said fignaes {achidles.f HEARICHP AR LIRSS OF MRSl SR IRARR 2! oroove

shaped to maté with an inner surface o tac hedto sai
least two of said flanges and each of said flanges includes a groove on a lower surface of

10  each of said flanges, said groove shaped to mate with an inner surface of a collar attached to

said bowl.



