1 8 JAN 2007 -1 FILTER CARTRIDGE CONSTRUCTION BACKGROUND OF THE INVENTION The
present invention relates to membrane filtration modules and a filtration cartridge that are r?%reJ AN 2007
sanitary and are easier to replace and install than presently available filtration modules. Mor
particularly, the present invention relates to a filtration cartridge and membrane filtration modules
formed from a filtration cartridge, a reusable bowl, a 5 reusable manifold and a reusable connecting
device to connect the filtration cartridge, retaining bowl-and manifold together. The control of
particulate contaminants in a filtration process such as in the semiconductor industry requires the use
of ultraclean filters having membranES{hBReHBVB IRGEHERSPIFIEcIdaN¢ is well known that any
particle that is deposited on a semiconductor 10 wafer produces a defect when the particle is
sufficiently large. Typically, in the semiconductor i g S can be produced by particles
T S AtreS Ot Atcofaaetor chip. Therefore, membrane
filters are used in every process step for producing semiconductor chips to purify both working liquids
and gases. 15 Althougf mamnAliRsM Al R Berl driEianed e aitraran madule used in
an ultrapure liquid flltratlopn, two 3e5|gns are prevalent. In one module éle3|gn, Izllquma Obe filtered flows
from one end skt gtthaicnermone kentatycediaee easir a tadackaand anstith thisyprassuitiiesyatiebleed and
permeate connggliaps AbmiRsaeRb L ey Rshe LaH TGy s ing e didsididgy to move

from one end to the other. This flow 20 configuration is referred to as an in line flow configuration.
These fiItrationaHﬁ’dBﬁ‘F@gWQFaHBWkﬁ%%V&Ht%@s? filtationsprtides, grecwsmhitocdnnect to the
process equiprpibkintaiior mrditeusibRrdniebn: deticees dumar thofiretivaciaride®econd, any
free liquid remr%'&nlirqg \/\()imi,? thfmmo%giﬁt ug é¥ drains upon disconnection of the module because at
least one connecion s positioned at the Bottorn of the module. 25 A second filtration modular design
locates all of the confidetrontrtoff paritovlete pehtsimihants oo feltratichni prggseschehaduieththe feed and
permeate ports it Aalrll AR bR TRILS0 AuiadRRANIBR D RIS RORME AL, opPosite

sides thereof. Due to their shape, these modules are referred to as having a T configuration. The T
configuration submicron particles. It is well known that any particle that is deposited on a semiconductor

10  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
used in every process step for producing semiconductor chips to purify both working liquids
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 trom 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 filtration module 1 8 JAN 2007 -2
comprising the bowl and the filtration cartridge positioned within the bowl. In this design, the bowl and
filtration cartridge comprise separate elements. Thus, when constructing the filtration modul@ JAY 2007
filtration cartridge and the bowl are separately secured to and sealed to the manifold head. In
addition, upon completion of filtration, the bowl and cartridge are 5 separately removed from the head.
This separate removal requires that the bowl be moved a distance substantially greater than the
entire length of the cartridge thereby exposing the cattridge to permit its removal. Thereafter, the
exposed cartrid c%e iS. remﬂn eﬁ ol glr}g trV\{Ith a hand tool.. .Since t[}) he ca trkd%a i sszflturated with

t
the liquid being i fered W |me3188r%5|v§eo¢0t%>}?€ “the carrid e Temova s?eﬂjresents a

danger to the vibelbew] mﬂm&@anmmﬁ@mmemwp plsmsatsed v rehgmoestmen@amhme, the
Epace within V(thmnmﬁms wb%@m@&;&mg&?&imﬂ mld%&%%[%@é’@%dm?aﬁﬂml@hﬁte% It Tas
een propose U.S. P 5,114 572, to provide a filter assem IC erates with a bowl to
produce a filter" 3%8‘6%1 ‘b Bhasfinsmn s H.%?Pi“r%‘%%@%?&ﬁﬁté%‘fgg §m‘o nﬂlr%"fraé?‘n a manifold.
The filter cértndg[@rstdamcrecvedi frorthbdimad b Sskpayan etroovrh ectinres that the llwvtrixdgmovxddlah fit into
grooves within fag.iptedft A ataqhm&hﬁew@apméscm&yt 5Q4gdpellter head by a

bayonet connection that fits into slots in the head. The cartridge fits into the bowl at a position below
the top of the bERAFAYER SR HIFRRR dFaliihs enetaderraifesitremayd By Adfler at the
bowl body thanvith §ikatdpoaf. bEnde the fliey @agti 6gnis eatienea e thatiguidpettigfiakébevhiewisncreases
20 blockage off gp', ﬁ%gsucq)lgréhe Vf/| Ac&ordgglq by e@ eVr\rII%L‘Jll(il e deesggtble 49 %rptvol%e a c%rtrldlge bowl
connection which. minimizes T 'kége y positioning a Canm ge- Bow! tonnection at the top of the

filter medl@m peditpnotifce @ahﬁﬂb@“mb&dﬂwsﬁmﬁ\msﬂémehﬁé%&é thepsrieithieWhickartridge
having a connegiedwaaIsayHidgh ﬁé&)@éﬁﬂfﬁid’ﬂﬁﬂéi@&@rﬂﬂ%@%ﬂ%ﬁ%ﬁﬁm BRgy 25 cartridge to the bowl

is facilitated. Such a tr| e Would ase the Iter artrld nto the bowl, would
eliminate the dangerﬁa{l Br?fgp?ﬁ n%?\/%ng 1%11;' ga&nﬁd@é’? %gé‘gﬁ%?ﬁs Yrathb??‘and would
reduce the spaceoperptéseditioaheteltaipeoflitea tidiitemmdtidze3® BlLEMMAIRITOFhITHEI Y ENTION

demounted as a single unit from a manifold. The filter cartridge is connected to the bowl by

15 bayonet connections on the cartridge which fit into grooves within the interior surface of the
bowl. The filter bowl is directly attached to the filter head by a bayonet connection that fits
into slots in the head. The cartridge fits into the bowl at a position below the top of the bowl
where the bowl-head connection is effected. Since the bowl is narrower at the bowl body
than at the top of bowl, the bayonet connection at the narrow portion of the bowl increases

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 case 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



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 Iocker ogeth ﬁﬂ?
to be installed and removed as one piece from the manifold. The filtration cartridge compris Rt
medium sealed at both ends with an end cap. One 1 8 JAN 2027 -3 of the end caps includes at least
two flanges and a fluid passageway for fluid communication between the manifold and the interior of
the cartridge. The flanges extend outwardly from the end cap and beyond an outside vertical surface
of the filter medium. The flanges are designed to fit iﬁ?o'slots in the bowl thereby to effect connection

of the cartridge fonigne mwlnanaeeqﬁl%Pt%%ﬁggg%@aeﬂmﬁmg%@m Hhd Ut mmstisggso that

the flanges can be connected to the top portion of the bowl. The flahges on the end?cé?ﬁl which secure
the cartridge tQTHEER MesRRifelf andhriajerionafishiiadrisese s e ges sutepiautv sty fiemmanifold.
In one aspect afdiisl icaeaiiDbe@aEntcagdednigakiefst vfendaige siedpievidae flafpesaie cap can

be bonded to an end of a filter cartridge of any construction so that the filter 10 cartridge, can be
secured to a baf)fgv&f.gil 1l (gtﬁ)ot'r{]é?{gg%)ésc{%gﬁuso W}p\l}gﬁﬁ% ,% a 8c%:\(/:\}l (fgnﬁlr@&[}f)dégipﬁlvﬁﬁ:wﬂé%eégggﬁar having at
least two _§ots hohﬁhhﬁmmﬁmpdatbﬂh@ﬁamg@@@mhedabdwbe filkes m@!di_hamb ¢hﬂtahc:ﬁapg$unitary
construction ol ¢ag e, IQEIES! i A %ﬁ%@%@ IESGE Y GRR HEdRINGE éa%“«bh?al‘@é@}x%cfew
threads. BRIEF DESCRIPTION OF DRAWINGS 15 Fig. I'is a cross sectional view of a filter
module of this Wf/estiidesRythe Rowh repricthrcortiides andihewibin baremgcdss eremissadomithe Fig. 3 is
{nllln isometric giﬁm?l%meﬂ%af%gr%Bﬁ mﬂjgmw&noaeéit&ltgmqa%mmﬂ@iﬁ&st 2w Barfhds i%@ﬂ&@ﬁb@tfic view
illustrating a bowl! and collar of this invention. [ is a bottom perspective view 0 ernate
oy 01 this el TTSEP EH B BT RAOered 0 LI ST TERG R (RO Sy Yl G he
collar shown ircarigidge kin.bé ecupdrepebtive ieuwnather aspeot béthingsloisisa,acsom nocatddte key of
Fig. 5. 25 Fig. 81 0 ' j fan r IS.| j i [S.a.perspective
Viow ofthe ke e REIa SR HTAR 0 S DRI RN R RE YR R

The bowl and collar can be unitary construction or can be formed from two separate pieces

which can be joined such as with screw threads.
BRIEF DESCRIPTION OF THE DRAWINGS

15 Fig. 1 is a cross sectional view of a filter module of this invention.

Fig. 2 is an isometric view of a filtration cartridge top of this invention.

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. 3 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 altemnative 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



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 filtratioR c’ﬁHrig‘Bé
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 %tore permeate from the filtration cartridge to be
directed to the,manifold,and 1 8 JAN 2007 -4 from the filtrati oglul luid feed can be
introduced in%ﬂgﬁleﬂﬁﬁgﬁgrr@égﬁﬁ ge0 ﬁ?&)l}gw%ﬁg&m‘éﬁ o% netz|ﬂ%{élré?9riglrr§bt#égc;ﬁl}%%tdééno%aifxﬁ?a&ﬁﬁration
cartridge or fréfirougththetmanifieédieithst frrarfithaeiwisidenfidgdilraion gartidgecobbamavithde titethe filtration

cartridge can iRe.ciher dluififRsertPEpE aithe NAMAKE Bh W SdihichisRd fisitrducet famha

manifold 5 into the filtration cartridge, permeate is removed from the filtration cartridge from the
manifold and S84ihgT ErSherber RFpReviEn dmamistsnt ieifltidéesd ivintrdureshieom Aanmiflbn
cartridge &nd hnwiherfilcatich vatieid &) phabdhe ysaseseadeont thd idtrananidatttiogs ermauad from contact
with the manifold ne piece. The filtration cartridge,is. sealed with two end caps, one of which is
provided with ré’?f’dal}glgg&%ﬁ%\}\? S PRe @gﬂ% ‘8%%“?6“6%8‘3%‘ & g/vdlv J]aﬁegﬁﬂqc%%ﬁgﬁ}ﬁﬁg at least two
flanges formed inte_g'ﬂéibjfmetmmdarmmm _aommepaslsaget%wdhahé_lcﬁmglei Métﬂltﬁld_passageway
can function a5 ARIELeRIRE Hotl R R HNRIIRRNPR: YR poRlowRddR SIS LIRRKRg;Of the

cartridge to the top portion of the bowl. Since the flanges are positioned above the filter medium, the
cartridge can BRAleb Wi Ve SPb s SRRVt & BEvided With 2 Brifepassascatey. tRascaBigeds of the
bowl 15 fijgid Yipskagewinllangr iGajoss han bai whiendhe{ enera M dasiinert istuesntthe

cartridge and }E%Pod of the bowl. Subgequ_ﬁgt zﬁé} filtration, the b wl‘and'fillter_c?rtridic);e are removed
from the manifoif & %@%‘&?é’ 81408 PRLBTHLIF SO BRSSP B SIS RIS ST AT YHiter
cartridge are r@mcnmdﬁgmgétheﬂdirgiihmdmﬁggﬁdcﬂgeﬂfmmbd(jhgef thewaneid geamtbieedppattidius, a
space substanfiglly gaya! 49,15,/ AR Q711 JliTReR 4Q cAHdgR AN ﬁﬁ%,bnﬁﬂéﬁﬁ‘égé%ﬂqﬁgd not be
provided to remove the filfration cartri ge. on y a space as long as substantially the Tength of the bowl

need not be ppesideditoTthestoparertiensi éhgobipt i vired aasrcliprielge tbanihe brdsreichebeh a smaller

Space asjs  fluid blockage by flange is less than that when the flanges are positioncd between the

cartridge and the body of the bowl. Subsequent to a filtration, the bow] and filter cartridge
arc rcmoved from the manifold as a single piece rather than as two separate pieces. Since
the bowl and filter cartridge are removed together, the filtration cartridge need not be
removed from the bowl. Thus, a space substantially equal to the length of the filtration
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 abowl 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



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 'EQ @ 2007
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 bondegi 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 withi &qwthzeﬁfﬁa%am@mﬁ&r&v@&wgh}@ tiwid passagemR Y RIcReAN TR utilized

either as a fluid inlet tq the filter cartrldg}ﬁ or a fluid outlet from the filter cartrldge In another aspect of

this invention, BHANSP M\ FAB S HiLATRRS SHMSHORPT Som-ue fpeptatsielameat daksi Bfrough the
thickness of thieiaed asgefie simtsmmmhmedateeﬁde 1 8 JAN 2007 -5 flanges of the cap to provide a

means for securing tﬁgfflltegt%rgldgle w%lp the leB%o ec%l_g% Sagltd g’n‘?M (ﬁx@ b%(mlumtarx

construction of from two separate elemen at can e join er such as with screw tﬁreads.
Referring fo Fijltar, cartiidaeid o ndothupaded tzommmatwmﬁmhdmléstﬁ@wmmaﬁa ef B filtdr eadridge

16. A threadedqipgi&i 'ﬁl&%ﬁ'ﬁ%%ga@rﬁhﬂﬁﬁtéﬂé‘nﬁk‘Eﬁ%ﬁﬁdzt%@élmwf%rﬁ@%f@xé%@ﬁqq thgreon by

bead 22 which extends around the circumference of the bowl 14 and i controlling the size
and flexibility difothdPyzomerHing the cizs #d dexihilitsobpead 28etha ﬂ%tb%‘@é‘lﬁ&ﬁltﬁ%eﬁ RYLEEr the

bead 22 can beefiarrgad sysithsh ey didg18ftetib8adQ A Carib P i@ O @S BERVVIY4 dfbrl the Fing 188 is
substantially flxed in.its BHOSI s}gn relative to the bowl 14, i.e., it cannot move any substantial distance

along the Ieng AISFL he od 8 XWhen its threads 26 and 28 are drawn together, the ring 18 carries or
drives thd@artridge TBhéntiogife matbsantintydixedtn iteprifation Rlaivéftcthedmiwigl vitle. Ot éagm 1 and

13. Conversely, yi E&&Q&%ﬁdét&%@%@&@%@%&ﬁf YEiPesMaadSAR.ANd AR Hpgartridge

16 is positively carried or 15 driven awaé from the manifold 12. Sealing of the bowl 14 to the abutting
manifold 12 is 3Esrtiarsttesetheinthe fing ha essuasierAavedthserasdesctainte afimaiyoratscertically

without rotating, fine.kamdid4 2 ibefestvegmgd Gith conpgeiedisa bowtddvbdiangesikeemend isap 30

which mate . . . . .
rotated so as to drive the threads 26 and 28 apart, the cartridge 16 is positively carried or

15  driven away from the manifold 12. Sealing of the bow! 14 to the abutting manifold 12 is
effected by O-ring 17. The bowl is moved into contact with the manifold 12 vertically
without rotating the bowl 14.

The cartridge 16 is connected to bowl 14 by flanges 15 on end cap 30 which mate
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.



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 q:egn\p\q\, 2007
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 introdyced 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 f|0VRi€ﬁQth§ tnBigfoldtecoRafes iﬂﬂﬁﬂeEi@v&cdhﬁﬂ‘élmraﬁﬂﬁﬂdg@rﬂa&ﬁlﬁdwﬁ%@ top
cap 30 having fl 5 for ed integr rewith om ca orous
housing 25. The 30 ar%gees 8 S gnaz{wlarllrc rc?n%l é Rical sur 2ok e%;%fa% ‘ajr%f%l are
sealed to the enerpoimhdafitBarn®sd i)ré"\ismﬂalﬁrﬁllktgnéedﬂﬂmtpf%éa d/vnbnéemedte fiexibibtpuature of

the filter cartridgg 1 G asaHrasdhgidlid &I&tgéwﬁb@ﬁdf@&ﬂ&cﬁt”@'H@silcﬁspﬁsmemf%'gng‘ig%fglt?eragt?’ pﬂor
to exiting the filter cartridge 16. The filter 23 can be a depth filter, aé) leated filter or the like. 1

2007 -6 ReferridlPit Higearesterisfeiably hotwran ahons 30 todiebayt 4 difws%h@aﬂmeﬁgm%o 43
Each vertical exiaasieimd$in@udrie afslaat?w?el()oﬂexm& BbIgMR}- oTI@erﬂlmﬁ)éa(m\mm &héh) aeeaymodate

flanges 15. The le subtende ots d pe on the flex| of the aterlal used to make
end cap 30 and@gﬁ rttée4 %a%? %ﬁbten é:rolﬂané % Qe r‘f%oﬂ?’f@’ gé'gl %ffjéllsably
between about 3ighdenaity pobrdpyimesthdseanleseanl teagh36 mdwtﬂthat&"éra’f‘ékn’ﬁhie nter(at@vely

flxile polymer o SEUSHGARINIT SRR MERAY o G U B0F AR08 gl gl 4

are made of relatively rigid material such as high density polypropylene, these angles can be about

one-half thi forangt thesiots 3% eoshghehame eap 8 isnotsparttiomtbereNdads ﬁuaesnaéa Hdheact
surface betweemithgidangatulks 40 BccHIRSIatEad 2neRidB At £The3pIRP IS Neb sepaialediioam the

colr 54 durn U of 1 s modls Lo, T sl cn e g The sl 4 2o
manifold 12. ReferringRefengng tcaFigw| abdvelodtal adlas trurctioretafrtloiSthis/vtintios islshyvn. THe collar
34 1s threaded inigythe Pl LA IHDAMEIW 1 SQHRRARHOME L8 GRAADNR!98 %an be molded
15 as one piece. The bow! 14 includes a plurality 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 filtration.

While the end cap of this invention has been described with reference to two
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 s 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.



15 as one piece. The bowl! 14 includes a plurality 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 ftratierg;
While the end cap of this invention has been described with reference to two 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 embodiRER'ENEG. P98 ineadt thedBve’OdnalierrR 9 BYE(g AR §IAR KRnl§es 48N ith
cutouts 4¥6 Wieckne atap @ithansuiiiter B bidgdk @argviierrigtatedrebd ihaidiadw bsstes 32 fihayto slots

32 thereb cyring t ri Ja.d - 3410 0 e thi '\g i i
provided \%/vri%%gi %%%%ﬁéfﬁcge%%ognggSﬁ%ﬁgﬂ%ﬁk#’%ﬁg@%&%ﬁ%@%ﬁ %ue%gcgé% c(g)gn%gl]ﬁﬁéa ion of the
collar attR#le¥-to the bowl in order to center the filter cartridge to which it is attached within the bowl.
Centgring the cartridge within the bowl allows for a smooth mating of the key and collar when the key

30 is rotated intolthenctitaradgeetaigidarswriacs, contglaatothiefitiverkey irqhusiessal sntialigsoove.
While thi . " ) Pod red.in this o in its ab the Kk "
ne '%‘1&5'@%&5& ﬂ%%l?ﬂ?{t‘ﬁe%‘ﬁ%a@ﬂ%% %ﬂr(S%Ifaer. ﬂé&l{ﬁl{é%eﬁg%ﬁg%és% tiﬁ“ﬁ&keﬁ ey Wi

slide from side to side wit ereby increasing difficulty of engagin et ey a dcollar. 1 8

JAN 2007Prorigeriimgraysdds. eiuee s thas ey F0dHegUtRys Bhgrbesess 2wcentioukey legarsand 76
which majrstisith 6 swelaar’@ alardansthg/biute bigspdnansidéhias)wilechassee B, itaw arfdIot

to, ove's 72 function. Th f d jbed below..5 |
ol R D e TR S B T8 R PSS L A oS g R through
the thickn&8sitsf ¢hefiguitad. WiHeasi airgiadtedgitinad ssasesrihtankiing s|@soviddenditaptoexgsithetween
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slots to expend outwardly when the key is rotated into 10 position until the bosses fit into the a open
slots. ThePOBEQLLHing: 4t Siois ﬁﬂﬁf?&éﬁv}’ﬁrﬁiﬁ?q@% GORHRHPSY FHRP B HSFRPEMRSE that causes

the matingesiddsianitieoos Hiffidalefoptimelkey to become detached from the collar during use.

15
Referring to Figs. 7, 8, and 9, the collar 84 includes two opposing slots 86 and 88

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

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

Referring to Fig. 10, an end cap 92 of this invention comprises a fluid passageway

94 having O-rings 96 and 98. The end cap 92 includes a plate 100 having flanges 102 and
104 with grooves 112 and 114 respectively on a lower surface adjacent the filter medium of

25  each of the flanges, the groove shaped to mate with an inner surface configuration of said
collar attached to said bowl. The flanges 102 and 104 fit into slots of a housing such as slots
86 shown in Fig. 9. The flanges 102 and 104 also are provided with bosses 106 and 108
which promote securing the end cap 92 to the collar. The end cap 92 is secured, such as by
bonding, to an end of a filter cartridge such as illustrated in Fig. 2.

30
Referring to Fig. 11, an alternative end cap 110 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
plate 100, flanges 102 and 104 with grooves 116 and 118 respectively on a lower surface
adjacent the filter medium of each of the flanges, the groove shaped to mate with an inner

35 surface configuration of said collar attached to said bowl, 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.



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 with the bosses rendering it morge glifficelt?
for the key to become detached from the collar during use. 15 Referring to Figs. 7, 8, and 9, the collar
84 includes two opposing slots 86 and 88 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. §he distance between the outside surfaces of the
bosses 82 20 is slightly larger than the distance between opposing inside surfaces of the collar 84.
Referring to Fig. 10, an end cap 92 of this inventigp caipprises a fluid passageway 94 having O-rings
96 and 98. The end cap 92 includes a plate 100 having flanges 102 and 104 with grooves 112 and
114 respectively on a lower surface adjacent the filter medium of 25 each of the flanges, the groove
shaped to mate withfameippeeaiisfaitiercomfigassson of said collar attached to said bowl. The flanges
102 aAd 104 fit into slots of a housing such as slots 86 shown in Fig. 9. The flanges 102 and 104 also
are provided with bossésPRY8 BRANSEBCARICPrpYisied s tieddlghg the end cap 92 to the collar. The end

cap 92 is secured, suctamtby chrneijeotHg: acrRiIGObA Blsrigeastidaer svebiam ilasthgtedhirtdad2. 30
Referring to Fig. 11, an aIEe_rnative end cap 110 of this invention is shown. The end cap 110 does not

include th@%% sseescgrf]?heenehd cap of Fig. 10. The end cap 110 includes a plate 100, flanges 102 and

104 with grooves 116 aadirBl @nrdgjrectoalgdte svviiisterfdoy saihetongatedifidemmeerivmosaidch of

the ﬂ%‘geﬁdh@rﬁ{ ea¥hatirged F@a@l%vﬁgﬁg%% Wﬁ%@ﬁﬁéﬁf@ﬁ? heriigmiayar abagl @E@{@E?Ched
to said bowl, a fdeF?assa eway 94 and Q-rings 96 and 98. The flanges 102 and 104 fit into slots of a

collar of a BYWPL B 28 eEeel yripee (e Eter B UMS 1. An apparatus which comprises:
5 a bowl having a collargrossdedanitutdotsirtaditel eactridbeatt dlamgadeschrseidbgasebfifiguretedium

having a ﬁfétc%[]ge portions of the collar including the slots to expand outwardly when each said boss
is rotated into position until the bosses fit into the slots of said collar;
15 a second end cap sealed to said second end of said elongated filter medium;
a wall of a fluid passageway sealed to said first end cap to provide fluid
communication to an open interior within said filter medium;
a fluid porous housing surrounding an outside surface of said filter medium;
and
20 wherein the filter cartridge and bowl! are locked together to be installed and

removed as one piece.

2. The apparatus of claim 1 wherein said filter medium is a depth filter.

25
3. The apparatus of a claim 1 wherein said filter medium is a pleated filter.

4. The apparatus of any one of claims 1, 2 or 3 wherein each of said flanges
30 includes a groove on a lower surface adjacent said filter medium of each of said flanges,
said groove shaped to mate outside with an inner surface configuration of said collar

attached to said bowl.

35 5. The apparatus of claim 4 wherein the inside surface configuration of the collar

attached to the bowl centers the filter cartridge in said bowl.



and a second end; a first end cap sealed to said first end of said elongated filter medium, said to first
end cap having at least two flanges formed integrally therewith, said flanges extending o twi@ o
an outer vertical surface of said filter medium; a boss on an outer surface of each of said 8n , each
said boss configured to cause portions of the collar including the slots to expand outwardly when
each said boss is rotated into position until the bosses fit into the slots of said collar; 15 a second end
cap sealed to said second end of said elongated filtey medium; a wall of a fluid passageway sealed to
said first end cap to provide fluid communication to an open interior within said filter medium; a fluid
porous housing surrounding an outside surface of said filter medium; and 20 wherein the filter
cartridge and bowl are locked together to be installed and removed as one piece. 2. The apparatus of

claim 1 wherein sgidfieramastatng ispdarth filltere22 JidthRcaPpaiaddn Aasidairsutavasreintgaid filter
medium is a pleated filter.

4. The apparatus of any one of claims 1, 2 or 3 wherein each of said flanges
30 incluceSRRgra0t TP TP THLA SRRt RS AR Hr et BF RiPhanges, saic
groovesshaped to mate outside with an inner surface configuration of said collar attached to said
bowl. 35 5. The apparatus of claim 4 wherein the inside surface configuration of the collar attached to
the bowl centers the fii& 8RRFAYSIRTERIMIWET SANSTE 26T TFrirugbpRathickresaint h&here a
distance beuaen outside surfaces of the bosses is larger than the distance between opposite inside
surfaces of the collar. 5 7. The apparatus of claim 1 where the slots extend through the thickness of

the cojlar. 10 8. The 3RBAARSALEHANISRLNG HE'S S LY HYIIRGHD HRERS. R drfngolar

collar.



