2 2 NOV 2005 -1 FILTRATI ON MODULE | NCLUDI NG UNI TARY FI LTER CARTRI DGE- BOAL
CONSTRUCTI ON BACKGROUND OF THE | NVENTI ON The present invention relates to
menbrane filtration nodules that are nore sanitary and are easier to
replace and install than presently available filtration nodul2es NOVoXES
particularly, the present invention relates to nenbrane filtration nodul es
formed froma filtration cartridge, a_jetaining bow and a manifold joined
together. The control of particulate contamnants in a filtration process
such as in the sem conductor industry requires the use of ultraclean
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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 the
filtration modules, the feed and permeate connections are located at opposite ends of the
filter thereby forcing the liquid flow to move from one end to the other end. This flow
configuration is referred to as an in line flow configuration. These filtration modules suffer
from two disadvantages. First, they are more difficult to connect to the process equipment
since the module is sandwiched between two sets of connections. Second, any free liquid
remaining within the module quickly drains upon disconnection of the module because at
least one connection is positioned at the bottom of the module.

A second filtration modular design locates all of the connections at the same end of
the module. In this type of module, the feed and permeate ports are typically horizontally
oriented at the top or “head” end of the module on opposite sides thereof. Due to their
shape, these modules are referred to as having a T, L or U configuration. This configuration
facilitates connection of the head to the remaining portic;n of the filtration module

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



shape, these nodules are referred to as having a T, L or U configuration.
This configuration facilitates connection of the head to the remnaining

portion of the filtration nodule conprising the bowl and the 45l [.on
cartridge positioned within the bow . I _this design, -2 22 Né/?z%’%ﬂﬁe

bow and filtration cartridge conprise separate elenents. Thus, when
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t he car trotatgdintd te heirizestal grgovassvireemporatting the cartridge into the bowl. Conversely,
when it is desired to remove the cartridge from the bowl upon completion of a filtration
process, the cartridge must be rotated and lifted from the bowl in a single motion. Since
removal of the cartridge from the bowl requires application of force on the fluid conduit
located at the top of the cariridge, and since the diameter of this conduit is smaller than the
cartridge diameter there is no leverage of the application force on the cartridge. This, in
turn, requires application of considerable force on the cartridge when effecting its removal
from the bowl that may require the use of hand held tool. The application of a rotational
force and a lifting force as a single motion increases the difficulty of separating the bowl
from the filter cartridge. Separation of the camidge.ﬁom the bowl is particularly difficult
when toxic or corrosive fluids have been filtered by this filtration device.

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

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

avoids the need to remove the filtration cartridge separately than the bowl from the manifold



fromthe bow that may require the use of hand held tool. The application
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bow! and filter cartridge. This construction permits the decoupling of the filtration cartridge

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

locking ring.

BRIEF DESCRIPTION OF THE DRAWINGS

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

Fig. 2 is a top perspective view of an attachment to form a bowl of this invention.

Fig. 3 a is a side view of an alternative bowl and filter cartridge of this invention.

Fig. 4 is a side view of an alternative filter cartridge of this invention.

Fig. 5 is a side view of the filter cartridge of Fig. 4 positioned within a bowl of this
invention.

Fig. 6 shows a first embodiment of the present invention for retaining the filter

cartridge and bowl in a manifold in cross section.



constructed so that, when it is desired to renove the filtration cartridge
and bowl fromthe manifold, the filtration cartridge and bow can be
renoved as one piece with a threaded |ocking ring. BRI EF DESCRPRTNDN 2015
THE DRAWNGS Fig. 1 is a side view of a pow and filter cartridge of the
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Fig. 7 shows second enbodi nent e present invention for retaining the
filter cartrikiged simivbofirthenembodimentodfdhe presems ssvention faymetalging the fithows a

further enbadi menf, of. t he pr, nt invention for retaining the filter
cartri dgé’aﬁﬁgg%ﬂqtb‘?‘ﬂh&arfﬁg‘?lgﬁgﬂj RSSO section. Fig. 9 shows a further
enbodi nent of the present invention for retaining the filter «cartridge and

bow in a manifold in cross section. DESCRI PTI ON OF SPECI FI C EMBODI MENTS
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mani ol d efifdrGrdiend bilibiaa b B filtration cartridge or from within the interior 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
module and permeate is removed from the filtration module from the manifold.

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

Subsequent to a filtration, the bow] and filtration module are removed from the
manifold as a single piece rather than as two separate pieces. Since the bowl and filtration
module are removed together, the filtration module need not be removed from the bowl.
Thus, a space substantially equal to the length of the filtration module and the bowl together
need not be provided. Only a space as long as substantially the length of the bowl need be
provided. This permits one to install a filtration module of this invention within a smaller
space as compared to the space required with present filtration modules. In addition, since
the filtration module is removed with the bowl, it need not be handled by a worker either by
hand or with a hand tool. Furthermore, any fluid positioned between the bowl and the

filtration module upon completion of filtration need not be removed. This substantially
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filter dwwl60depudes agatkiningaing fldhavipgdie prongs 28, 26 (not shown) of Fig. 2 and 56.
The prongs function in the same manner as described above with reference to Figs. 1 and 2.

Referring to Fig. 6, there is shown a filter housing 1. The housing 1 is of a U line design,
although the invention will function equally well with inline and other such housing designs.
The housing 1 is formed of a bowl 2 and a manifold 3. A threaded ring 4 is substantially
fixed in its position upon the bowl 2. The threads 5 of the ring 4 mate and thread easily with
corresponding threads 6 formed on the manifold 3.

In this embodiment as shown in the Figure 6, the first component 2 is a cartridge
bow] and the second component 3 is a manifold. The bowl 2 includes a retaining ring 14
having the prongs 28, 26.(not shown) and 22 of Fig. 2. The prongs function in the same
manner as described above with reference to Figs. 1 and 2. As the ring 4 is substantially
fixed in its position relative to the first component in this case the bowl 2, i.e. it cannot move
any substantial distance along the length of the bowl 2. When its threads 5 are mated to the
corresponding threads 6 on the second component, in this case the manifold, 3 and the
threads 5 and 6 are drawn together, the ring 4 carries or drives the first component or bowl 2

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



shown). Referring to Fig. 4, a filter cartridge 50 of this invention is

shown which conprises a filter 52, a fitting 54 and a flange 56 which is
positioned on the outside surface of the filter 52 rather than2@nNQ 2005
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held within a keyway 8 formed in the bo 2. The ring 4 can be rotated by
hand. Thebove with reference to Figs. 1 and 2 to retain the filter cartridge 50. Here the ring 4 is

attached to the manifold 3 rather than the bowl 2 of Figure 6. The keyway 8 is formed in the
manifold surface and the key 7 of the ring 4 is trapped within it. The threads 5 of the ring 4
mate with the threads 6 of the manifold 3 to drive the manifold 3 and bowl 2 together and
apart.

Other embodiments can also be used. For example, the bracket or surface to which
the manifold is mounted may have a portion which extends over the ring and thereby traps it
to the manifold when the manifold is secured in place. Other such embodiments will be
obvious to one of ordinary skill in the art. '

In Figure 8, the bowl 14a includes a retaining ring 14 having the prongs 28, 26 (not
shown) and 22 of Fig. 2. The prongs function in the same manner as described above with
reference to Figs. 1 and 2 to retain the filter cartridge 50. The threads 18a of the ring 14
mate with the threads 16a of the manifold 13a to drive the bowl 14a and manifold 13a
relative to one another.

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

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



ring 4 is shomm with a knurled feature 9 on a portion of its outer side
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being fixed to the bow in this enbodi nent, it may as easily be fixed to

t he mani fﬁﬁéﬂa@mﬁhlﬂw@F@dﬁé%?oﬁhﬁén@afﬁ@ﬁ?nbers as in Figure 6 apply where
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the filter cartrldge 50. Here the ring 4 is attached to the manifold 3
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when t he in place. Qther such enbodi ments will be

obvi ous tzggf{)urﬂtgéo%%é%ﬁ%ﬁg&hggkl Il inthe art. In Figure 8, the bow 14a

i ncl udes a rethlwthngenns;ghdl@ngta\afm@v@lw&lmmgslea'ﬁ/etQﬁle(lnngﬂloﬁﬂmmn) and 22
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the bow 14a and manifold 18 relative to one another. Fi gure 9 shows a
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whi ch i n(4stdesired b%r thedhaneturdr) d1stance before the ring threads are in a position to
positively drive the two components together or apart. In this way, one is staggering the load
placed upon the ring making its use easier, quicker and simpler. _
Alternatively, one can use other devices should as band clamps, lugs, etc to retain the
ring in its desired substantially fixed position relative to the component to which it is
mounted. The device used to retain the ring in a substantially fixed position relative to the
component to which it is attached is not critical so long as it allows the two components to
adequately move relative to each other to form a liquid tight seal and to allow the ring to
retained in a manner so that it affirmatively drives the two components at least a portion of
the way together and apart as desired.
The selection of filtration media used within the filtration cartridge can be any of
those commonly used in the industry. Typically, the media includes but is not limited to of
flat sheet membrane, spiral wound flat sheet membrane, pleated flat sheet membrane, spiral
pleated flat sheet membrane, hollow fiber membrane, depth filter media such as spiral
wound continuous fiber depth filter media, sintered metal filter media, ceramic niedia,
particulate media containing an active capture material such as resin or ceramic beads or a

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



enbodiment is a circular ring positioned along a portion of the outer
surface of the side wall of the bowl 42a. The bow 42 also has a |lip 44a
whi ch extends outward fromthe upper portion of the outside surZadevopos he
side wall of the bow 42a. The threads 45%5a of the ring 41 a mate with the
threads 46a of the manifold 47a. As can be seen, there is substantial room
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staggering the load placed upon the ring making its use easier, quicker
and sinpler. Alternatively, one can use other devices should as band
clanps, lugs, etc to retain the ring in its desired substantially fixed
position relative to the conponent to which it is nobunted. The device used
to retain the ring.in a substantially fixed position relative to the
conponent to which it is attached is not critical so long as it allows the
two conponents to adequately nove relative to each other to forma liquid
tight seal and to allow the ring to retained in a manner so that it
affirmatively drives the two conponents at |east a portion of the way
toget her and apart as desired. The selection of filtration nedia used
within the filtration cartridge can be any of those comonly used in the

i ndustry. Typically, the nedia includes but is not [imted to of flat
sheet nenbrane, spiral wound flat sheet nenbrane, pleated flat sheet
menbrane, spiral pleated flat sheet nenbrane, hollow fiber nmenbrane, depth
filter media such as spiral



wound continuous fiber depth filter nmedia, sintered netal filter nedia,
ceram c nedia, particulate nedia containing an active capture‘fgteria
such as resin or ceram c beads or a nenbrane with |igands for %: i
selected materials fromthe fluid attached to their 2 2 NOV 2005 -8
surfaces, ion exchange nedia such as anion resin, cation resin or mxtures
of the two alone or incorporated into a nenbrane structure and

conbi nati ons of any of these. Lastly, in all of these enbodi nents the bow
and mani fold may be nmade of a plastic, preferably a thernoplastic

i ncl uding pol yol efins such as polyethyr%nes i ncluding ultrahigh nolecular

wei ght pol Lg\i,agl enes, pol ypropyl enes; copolyners or terpolyners
of pol yol e nyl ons; PTFE resin, PFA, PVDF, ECTFE, and other fluorinated

resins, particularly perfluorinated thernoplastic resins; pol ycar bonat es;
met al | ocene der,i

| yners ol e ified hones s ch
as pol yet Her suﬁﬁ%%’@?g%%?%‘?rﬂﬂ@p ﬁ'@fﬁ’gg g"ﬂfa?'BBFﬁ)ﬁﬁg%@P%g%B%’ " Any grass
or ot her bwedtunél@krge!themiaiﬁbld?avmg aﬁeﬁﬁ ﬁlth@WomSederatsrdmﬁuﬁémthe boall u gl num
copper, bronze, hbra chrom.um ar. .titani or allaoys or nds
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t he vertlca?I axis o ter ctartri eln ont al ned

wi t hi n t hwith gl bovw e #ﬁéd mgnifd pt frare gid sranifeld wvhen salﬁémgmotabe;d i 98l snap fit
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cartridge travels into said nmanifo or fromsaid manifold
when sai dwhwh@rqvgnﬁ%wﬂ%efeaﬂmd ﬁe&iddo sqigl filtragign ‘@rﬁmégﬁ ‘M”F A§eMANE BEIVehei ng i n
fluid confrisertfitRiioMichitidggal d manifold in a manner which prevents mixing
of afluid feed to said filtration cartridge with a perneate renoved from
said filtration cartridge. 2. Afilter housing nodule conprising a nmanifold

havi ng a zertigakerdwsusing Mobliilk o@plighy a manifold having a vertical axis, a filtration
cartridge and a bowl, the bowl having a series of threads formed on its outer surface, the
manifold having a ring with threads on its inner surface which mate with the threads of the
bowl, the ring being rotatable with respect to the manifold and being secured to the
manifold so as to maintain a substantially fixed position on the vertical axis of the manifold,
said filter cartridge being contained within the bowl, and being positively secured to the
bowl by being snap fit together to each other to form a unitary construction so that said
filter cartridge travels with the bowl into said manifold or from said manifold when said ring
is rotated and 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.

3. The filtration module of claim | which includes an inlet for fluid feed to said bowl and

an outlet for permeate from said filtration cartridge.

4. The filtration module of claim 1 which includes an inlet for fluid feed to said filtration

cartridge and an outlet for permeate from said bowl.



cartridge and a bow, the bow having a series of threads forned on its
outer surface, the manifold having a ring with threads on its inner
surface which mate with the threads of the bowl, the ring bei Q2 rNdvapmpl e
with respect to the manifold and being secured to the manifold so as to
mai ntain a substantially fixed position on the vertical axis of the

mani fold, said filter cartridge being contained within the bow, and being
positively secured to the bowl by being snap fit together to each other to
forma unitary construction so that said filter cartridge travels with the
bow into said manifold or fromsaid manifold when said ring is rotated
and said filtration cartridge and bow _tbg\i_ng in fluid comruni cation with
said manifold in a manner which prevents mxing of a fluid feed to said
filtration cartridge with a perneate renoved fromsaid filtration
cartridge.g 3. L i : frelal i I Lnlet for
fluid feed to ;fg:égﬁ:%%drﬁé&#ﬁé’oﬁgﬁtﬁv@fh S?Jdg%a% rr\remz%tg&fﬂwg%és&;t?§a?ﬁ0w ation
cart ri dge.and anphietifor|pefragate fromsaid fltrajion epdidgel whi ch i ncl udes an inlet for
fluid feed to said filtration cartridge and an outlet for pernmeate from

said bow . 2 2005 -9 . The filtration nodu] e of Caim. .. ch

i ncl udes &n i %ﬂg%(tr%ﬁonm%“@ ‘}?g&mtzd”@%h '8356‘?73 an 'Bﬁﬂéoéﬂu'%tﬁefjé? s?'gpl\{\%{é‘?”‘mat e
from sai d chitlidgeaind@h oufittfon pé@raeatd fromheid bavilr ati on nodul e of C aim 2 which
includes an inlet for fluid feed to said filtration cartridge and an
outlet for pernmeate fromsaid bowl. 7. The filtration nodul e of any one of
clains 1, 72, 3Thdlfiloatidn méukdeofrany loae bf dléimati, N3, Jocast whelgia taenfiitrblioe  ar e
formed fr r r pieces _incl.udi.n . ext ends
about t he B RRe FoufReTord &M hEeR REEY ot VS rdSind ebBF et Toa e
of anyone estendd ahoubthe peripterybfsradd fitratioe chitlidgeat i on cartridge contains one
or nore filtration nedia selected fromthe group consisting of flat sheet
menbrane, spiral wound flat sheet nenbrane, pleated flat sheet nenbrane,
spi ral pl 8at edThe filtsationtieedulenef @byenecof clains bar 2 ivihereinthefiteation cardjsigR il ter

medi a, pagbhigl éﬁgo%gjengltra‘fi%ﬁ%h@its%%;:te%g ffr%% th¥ GréuBRIoHESinges R4t sRbet 1 ON

exchange nedia, and c I nati ons . .
membrane, spiral wound flat sheet membrane, pleated flat sheet membrane, spiral pleated

flat sheet membrane, hollow fiber membrane, depth filter media, particulate media

containing an active capture material, ion exchange media, and combinations thereof.



