FILTER ASSEMBLY
BACKGROUND OF THE INVENTION

[0001] AB style filter cartridges are usually designedertically mounted applications.
The filter cartridges are typically cylindricalosled at the upper end and having an axial
opening at the bottom end and a tubular filter mexwall though which the liquid to filtered
passes. The cartridges can be designed for “hmitieflow or “outside-in flow.”

[0002] For many filter applications, the filter cartridgehich is replaceable, is secured to
a base, and assembled in a device housing havimdeammnd an outlet, and a fluid is filtered
by passing the fluid from the outlet, through thtef medium wall, and through the outlet.
After use, the filter cartridge is disconnectedrthe base and replaced.

[0003] However, there is a need for improved filter cddas and methods for securing
the filter cartridges to the bases.

[0004] The present invention provides for amelioratingeast some of the disadvantages
of the prior art. These and other advantageseoptlsent invention will be apparent from

the description as set forth below.
BRIEF SUMMARY OF THE INVENTION

[0005] An embodiment of the invention provides a filtes@mbly comprising (a) a filter
cartridge comprising a closed end and an openahédndle attached to the closed end, at
least one filter module interposed between theecdd@nd and the open end; and a first
coupling member attached to the open end, thedmgpling member having a central lumen
therethrough and an external surface, and at ¢egstug extending from the exterior surface,
the lug having an outer diameter; and, (b) a stpgmmprising a second coupling member,
the second coupling member having a central luterethrough and a side wall having at
least one channel for receiving the lug, the chBlhaeng corresponding channel walls, a
terminal section including a closed end and a looitil axis, and an angled section, angled
from the horizontal axis, the angled section ha@ngpen end, the terminal section
including a lug retaining section having a crosstieeal area narrower than the outer
diameter of the lug, the lug retaining section julong resistance as the lug passes through
the narrower cross-sectional area; wherein ther fdartridge is engageable with the support

by coupling the first and second coupling membeggther such that the lug is rotated in the



channel from the angled section, through the lt@mang section, into the terminal section,
the lug retaining section preventing the lug fratating out of the terminal section.
Preferably, the filter cartridge has at least tugsl extending from the exterior surface, and
the side wall of the second coupling member hésaat two channels, each channel for
receiving a separate lug.

[0006] Embodiments of the invention also include methadsécuring the filter
cartridge to the support, filtering fluids usingthiter assembly, and filter devices
comprising the filter assemblies.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWG(S)

[0007] Figure 1A is a side view, Figure 1B is a verticalss-sectional view, and Figure
1C is a top view, of a filter cartridge includinglwsed end and an open end, a handle
attached to the closed end, and first coupling negratiached to the open end, according to
an embodiment of the present invention.

[0008] Figure 2 is a side view of the first coupling membaving first and second lugs,
attached to the open end of the filter cartridyesitated in Figures 1A and 1B.

[0009] Figure 3 is a perspective view of a support conmgia second coupling member
having first and second channels for respectivetgiving first and second lugs according to
an embodiment of the invention.

[0010] Figure Figures 4A, 4C, and 4E show in side views, Bigures 4B, 4D, and 4F
show in cross-sectional views, coupling of thetfanisd second coupling members together.
Figures 4A, 4C, and 4E show, respectively, a lidjred along a channel; the lug passing
through a lug retaining section of the channel; tredug in a terminal section of the
channel, wherein the lug retaining section prevérgdug from rotating out of the channel.
Figures 4B, 4D, and 4F, show the respective pastad the first and second coupling
members as the lug slides along the channel, whtreirespective positions are the same
when the lug passes through the lug retaining@ecéind when the lug is in the terminal
section of the channel.

[0011] Figure 5 shows, diagrammatically, a lug slidingw@@ channel, the first view
showing the lug after entering the channel (shatigr the first and second coupling
members are placed in contact with one anothed)papgressively sliding through a lug

retaining section of the channel; and the lug terminal section of the channel



[0012] Figure 6A shows a perspective view, and Figure l6@\s a cross-sectional view,
of a second coupling member, having a single cHaforeeceiving a single lug from a first
coupling member having the single lug, accordingrtother embodiment of the invention.
Figure 6C shows, diagrammatically, a single chamm#iie second coupling member shown
in Figures 6A and 6B.

[0013] Figure 7A is a perspective view of a device housargl Figure 7B is a vertical
cross-sectional view of a device housing includirfgter cartridge, according to an

embodiment of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

[0014] In accordance with an embodiment of the preserntion, a filter assembly is
provided comprising (a) a filter cartridge compngsia closed end and an open end; a handle
attached to the closed end, at least one filteruleoiditerposed between the closed end and
the open end; and a first coupling member attathdice open end, the first coupling
member having a central lumen therethrough andemrel surface, and at least one lug
extending from the exterior surface, the lug ha\anguter diameter; and, (b) a support
comprising a second coupling member, the seconglicgumember having a central lumen
therethrough and a side wall having at least om@mél for receiving the lug, the channel
having corresponding channel walls, a terminaliseéhcluding a closed end and a
horizontal axis, and an angled section, angled fiteerhorizontal axis, the angled section
having an open end, the terminal section includithgg retaining section having a
cross-sectional area narrower than the outer demoéthe lug, the lug retaining section
providing resistance as the lug passes throughdahewer cross-sectional area; wherein the
filter cartridge is engageable with the supportbypling the first and second coupling
members together such that the lug is rotateddrctfannel from the angled section, through
the lug retaining section, into the terminal sattithe lug retaining section preventing the lug
from rotating out of the terminal section. Preldyathe filter cartridge has at least two lugs
extending from the exterior surface, and the sid# @f the second coupling member has at
least two channels, each channel for receivingarsge lug.

[0015] The corresponding channel walls can comprise gustlaight walls.

[0016] Embodiments of the invention also include methadsécuring the filter

cartridge to the support, filtering fluids usingthiter assembly, and filter devices
comprising the filter assemblies.
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[0017] For example, in one embodiment, a method for emggaifilter cartridge with a
support is provided, the method comprising engafana filter cartridge comprising a
closed end and an open end; a handle attached thoged end, at least one filter module
interposed between the closed end and the operarddj first coupling member attached to
the open end, the first coupling member havingrdrablumen therethrough and an external
surface, and at least one lug extending from theriex surface, the lug having an outer
diameter, with (b) a support comprising a secongpting member, the second coupling
member having a central lumen therethrough andeavgall having at least one channel for
receiving the lug, the channel having correspondhmannel walls, a terminal section
including a closed end and a horizontal axis, andrayled section, angled from the
horizontal axis, the angled section having an ageh the terminal section including a lug
retaining section having a cross-sectional areeon@r than the outer diameter of the lug, the
lug retaining section providing resistance as tlgedasses through the narrower
cross-sectional area; the method including coupliedfirst and second coupling members
together and rotating the lug in the channel framdngled section, through the lug retaining
section, into the terminal section, the lug retagnsection preventing the lug from rotating
out of the terminal section.

[0018] Preferably, the method comprises engaging the tiletridge with the support
until a change in resistance is felt as the lug@sshrough the lug retaining section,
indicating that the filter cartridge is properlygaged with the support.

[0019] A filter device according to an embodiment of theention comprises a filter
device housing comprising an inlet and an outletianluding the filter cartridge engaged
with the support, arranged in the filter device $iag, providing a fluid flow path between
the inlet and the outlet, wherein the filter calgye is across the fluid flow path.

[0020] Advantageously, filter cartridges can be instaded replaced with less force
and/or changed out more quickly than conventioittak fcartridges, in particular, because the
filter cartridge can be secured to the base witle lior no, push-down force. For example, in
comparison to conventional current practice, reqgian installation force of about 427
Newtons, filter cartridges in accordance with arbediment of the invention can be installed
with a force of about 314 Newtons (a 26% reductidn)another example, in comparison to
conventional current practice, requiring aboutriButes to change out the cartridge, filter
cartridges in accordance with an embodiment ofrthiention can be changed out in about

3.5 minutes. An additional advantage is that $er gan easily confirm that the filter



cartridge is installed correctly. If desired, agie large filter cartridge can be provided to
replace multiple (e.g., 6) AB style cartridgesltefihousing.

[0021] Each of the components of the invention will nowdescribed in more detail
below, wherein like components have like referemoabers.

[0022] As will be described in more detail below, embodiseof the invention provide
a filter assembly comprising a first cartridge sed.to a support in a fluid-tight manner,
wherein a first coupling member is engaged witk@ad coupling member by rotational
movement.

[0023] Figures 1A and 1B show an embodiment of a filtetrige 1000 comprising a
closed end 501 and an open end 502 and a filteuladd®0 interposed between the closed
end and the open end. In this illustrated embodijribe cartridge includes a housing 500
providing the closed end and the open end, ancdhgavhandle 510 (also shown in Figure
1C) attached to the closed end, and the filter reooheludes a first filter 410 and a second
filter 420, the filters each including end capsgevndin end cap 401 can be closed, and/or
closed by housing closed end 501, and end capsA@2ein. First coupling member 100
(which preferably comprises a polymeric material, ,golypropylene), which has a central
lumen 120 therethrough, is attached to the operb88de.g., via end cap 402). The first
coupling member has an external surface 110’, atehat 1 lug 101 extending from the
exterior surface (Figure 1A shows 3 lugs). ThelOg has an outer diameter (represented by
“II” in Figure 4A).

[0024] The first coupling member 100 has a projection 18€luding a shoulder 155,
and at least one groove (Figures 1A and 1B showwvg® 150A and 150B), wherein the
groove is suitable for receiving a resilient rinds will be discussed in more detail below,
the projection can assist in providing a fluid tigkal between the first coupling member 100
and a support 275 comprising a second coupling nree@®0. Preferably, as shown in
Figure 2, the projection 150 has resilient ringéA%and 151B in the respective grooves
150A and 150B.

[0025] Figure 2 shows an embodiment of support 275 comgrsecond coupling
member 200 (which preferably comprises a metal nate.g., stainless steel), having a
central lumen 220 therethrough, and having a sié200’ having at least one channel 201
for receiving the lug(s) of the first coupling meenlfFigure 2 shows 3 channels, and Figures
6A-6C show 1 channel). The illustrated channel R84 corresponding continuous channel

walls, a terminal section 215 having a closed €&i*?and a horizontal axis H and an angled



section A, angled from the horizontal axis (showirigure 5), the angled section having an
open end 216. The terminal section includes adtajning section 210, having a
cross-sectional area (the space between corresgpwails of the channel; represented by
“I” in Figure 4A) that is narrower that the outaanheter of the lug (“Il” in Figure 4A). As
will be described in more detail below, as the 104 passes along the channel 211, the lug
retaining section provides resistance as the lsggsathrough the lug retaining section,
allowing the user to recognize that the first aadond coupling members are aligned, thus
indicating that the filter cartridge is properlygaged with the support. Additionally, the lug
retaining section prevents the lug from rotating @fithe terminal section of the channel
(e.g., during reverse pressurization of the fitssembly when utilized in a device housing).
[0026] Figures 4A-4F show coupling of the first and secoodpling members together.
Figures 4A, 4C, and 4E show, respectively, a lu dléling along a channel 201 as the first
coupling member is rotationally advanced; the lagging through a lug retaining section 210
of the channel; and the lug in a terminal sectid &f the channel, wherein the lug retaining
section prevents the lug from rotating out of tharmel. Since the distance “II” between
corresponding walls of the channel is narrower tin@nouter diameter “I” of the lug, the lug
is preventing from rotating out of the terminalts&t 215, and the operator recognizes from
the change in resistance when the lug passes frermngled section of the channel to the
terminal section of the channel, that the filtertidge and support are properly aligned.
[0027] Figures 4B, 4D, and 4F, show the respective pastad the first and second
coupling members as the lug slides along the cHawherein the respective positions are
the same when the lug passes through the lug irgagection, and when the lug is in the
terminal section of the channel. Thus, Figure B8ves a distance “A” between the first and
second coupling members, and Figures 4D and 4Fdbmtiv the same distance “B” between
the first and second coupling members, whereiradcs “A” is greater than distance “B.”
[0028] In the embodiments illustrated in Figures 4A, 4] 4E, the walls 201A and
201B of the angled section of the channel are |ghtal each other as continuous straight
walls, and the walls 201C and 201D in the termseaition are parallel to each other as
continuous straight walls.

[0029] The angled section can be provided as any suitadgke. For example, as shown
in Figure 5, the angled section can be at an asfgddout 20°/160° from the horizontal axis,
but the invention is not so limited. Typicallyethingled section is at an angle in the range of
from about 20°/160° to about 40°/140° from the honital axis



[0030] As noted earlier, the first coupling member 100 &a@sojection 150, including a
shoulder 155, and at least one groove, whereigrib@ve is suitable for receiving a resilient
ring, and this arrangement can assist in providifigid tight seal between the first coupling
member 100 and a support 275 comprising a secamaling member 200. In the
embodiment shown in Figures 4B, 4D, and 4F, thersg¢tcoupling member has a shoulder
255 and a vertical wall with an internal surfaceyiding a sealing area 250, the central
lumen 220 providing a tapered cross-sectional alteaing smooth transition from the
uncompressed state of the rings 151A and 151B¢ctorgressed state (at 250), further
reducing the installation force while providinglaidi-tight seal.

[0031] After the filter cartridge is fully engaged withetlsupport, forming a filter
assembly, the filter assembly can be arrangedilteadevice housing having an inlet and an
outlet, providing a fluid flow path between theahlnd the outlet, wherein the filter cartridge
is across the fluid flow path.

[0032] Figures 7A and 7B show an illustrative filter dexivousing having an inlet 701
and an outlet 702. Figure 7B show an “outsidefliovv arrangement, but the invention is not
so limited.

[0033] Embodiments of the invention include filtering fiuio remove undesirabele
material such as, for example, bacteria and/od g@&rticles, from an aqueous fluid (e.qg.,
water, beer, wine, or other aqueous fluids) or feomair/gas stream.

[0034] A variety of filters and filter media are suitalbte use in filter cartridges and

filter modules according to the invention (filteletha are shown in cross-sectional view in
Figure 7B). Suitable filters include, for exampli, TIPLEAT® filters (Pall Corporation,

Port Washington, NY). The filter cartridge canlude any number of filters and/or filter
modules, e.g., arranged axially. If desired, fagiface area filter modules can be utilized to
replace up to 6 filters of 30" height. The filtandules can be designed such that the outer
diameter is significantly reduced compared to tid filter cartridges of 30" height,
meaning that the filter housing is also a smalianeter than those required for 6 filter
cartridges of 30" in height and therefore reduchmgyfoot-print of the housing.

[0035] A typical filter module includes first and secondad ends, an interior extending
between the first and second axial ends, an extemal one or more layers of filter media
between the interior and exterior. The module adag include other components, such as,
e.g., an internal core, a cage located at theiext@and end-caps at the axial ends (the

embodiment illustrated in Figure 1B shows an iraeoore, a cage surrounding the external



surface of the filter module, and end-caps at #i@ &nds). The module may include pleated
filter media, such as, e.qg., pleated filtration rbeames. Typically, the end-caps, cage, and/or
core, if present, is constructed of injection mdigéastic, such as polypropylene.

[0036] The module may include one or more filter layerse filter layers may be made
from one or more of a variety of materials, but geeerally made from polymeric material,
such as, e.g., polyethersulfone. The module melydie additional elements, such as, e.g.,
one of more of any one of prefiltration, suppopaang, cushioning, and drainage materials.
Typically, these materials are be formed from ptasuch as, e.g., polypropylene.

[0037] The filter or filter layers can have any suitabteestructure, e.g., a pore size (for
example, as evidenced by bubble point, or byaK described in, for example, U.S. Patent
4,340,479, or evidenced by capillary condensatiow porometry), a pore rating, a pore
diameter (e.g., when characterized using the mesi®SU F2 test as described in, for
example, U.S. Patent 4,925,572), or removal radtiagreduces or allows the passage
therethrough of one or more materials of interegha fluid is passed through the element.
The pore structure used depends on the compositithe fluid to be treated, and the desired
effluent level of the treated fluid.

[0038] The filter media can have any desired critical imgtsurface tension (CWST, as
defined in, for example, U.S. Patent 4,925,572)e TWST can be selected as is known in
the art, e.g., as additionally disclosed in, foaraple, U.S. Patents 5,152,905, 5,443,743,
5,472,621, and 6,074,869. Typically, the filterdiaehas a CWST of greater than about 53
dynes/cm (about 53 x FON/cm), more typically greater than about 75 dyoms(about 75 x
10° N/cm) or more. The surface characteristics ofrtleglia can be modified (e.g., to affect
the CWST, to include a surface charge, e.g., d&ipesr negative charge, and/or to alter the
polarity or hydrophilicity of the surface) by wet dry oxidation, by coating or depositing a
polymer on the surface, or by a grafting reactidodifications include, e.g., irradiation, a
polar or charged monomer, coating and/or curingstiréace with a charged polymer, and
carrying out chemical modification to attach funo@l groups on the surface. Grafting
reactions may be activated by exposure to an ersngrce such as gas plasma, vapor
plasma, corona discharge, heat, a Van de Graffrgemeultraviolet light, electron beam, or
to various other forms of radiation, or by surfatehing or deposition using a plasma
treatment.

[0039] Preferably, the filter cartridge is sterilizable.



[0040] The filter device housing can be fabricated from sumitable rigid impervious
material which is compatible with the fluid beingppessed. For example, the housing can

be fabricated from a metal, such as stainless, sielom a polymer.

[0041] All references, including publications, patent agtions, and patents, cited
herein are hereby incorporated by reference tednge extent as if each reference were
individually and specifically indicated to be inporated by reference and were set forth in
its entirety herein.

[0042] The use of the terms “a” and “an” and “the” andl&stst one” and similar
referents in the context of describing the invem{iespecially in the context of the following
claims) are to be construed to cover both the $amgund the plural, unless otherwise
indicated herein or clearly contradicted by contékite use of the term “at least one”
followed by a list of one or more items (for examplat least one of A and B”) is to be
construed to mean one item selected from the ligteas (A or B) or any combination of two
or more of the listed items (A and B), unless othee indicated herein or clearly
contradicted by context. The terms “comprisindgiaving,” “including,” and “containing”
are to be construed as open-ended terms (i.e.,ingeancluding, but not limited to,”) unless
otherwise noted. Recitation of ranges of valugsiheare merely intended to serve as a
shorthand method of referring individually to eagparate value falling within the range,
unless otherwise indicated herein, and each sepaahie is incorporated into the
specification as if it were individually recitedreen. All methods described herein can be
performed in any suitable order unless otherwidecated herein or otherwise clearly
contradicted by context. The use of any and ahgXes, or exemplary language (e.g., “such
as”) provided herein, is intended merely to batteminate the invention and does not pose a
limitation on the scope of the invention unlesseotVise claimed. No language in the
specification should be construed as indicatingrasmy-claimed element as essential to the
practice of the invention.

[0043] Preferred embodiments of this invention are deedriirerein, including the best
mode known to the inventors for carrying out theeimtion. Variations of those preferred
embodiments may become apparent to those of oydgkdt in the art upon reading the
foregoing description. The inventors expect sHigtisans to employ such variations as
appropriate, and the inventors intend for the itloento be practiced otherwise than as

specifically described herein. Accordingly, tmsention includes all modifications and
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equivalents of the subject matter recited in tlaénts appended hereto as permitted by
applicable law. Moreover, any combination of thewe-described elements in all possible
variations thereof is encompassed by the inventidass otherwise indicated herein or
otherwise clearly contradicted by context.
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CLAIM(S):

1. A filter assembly comprising:

(@) a filter cartridge comprising a closed end anapen end; a handle
attached to the closed end, at least one filteruleoiditerposed
between the closed end and the open end; and adirpling member
attached to the open end, the first coupling merhbeing a central
lumen therethrough and an external surface, atehst one lug
extending from the exterior surface, the lug hawanguter diameter;
and,

(b) a support comprising a second coupling menthersecond coupling
member having a central lumen therethrough andeavgall having at
least one channel for receiving the lug, the chbhnaeing
corresponding channel walls, a terminal sectiofutiing a closed end
and a horizontal axis, and an angled section, drfgben the horizontal
axis, the angled section having an open end, th@ral section
including a lug retaining section having a crosstieeal area narrower
than the outer diameter of the lug, the lug retagréection providing
resistance as the lug passes through the narrowo&s-sectional area;

wherein the filter cartridge is engageable withshpport by
coupling the first and second coupling membersttegyesuch that the
lug is rotated in the channel from the angled sectihrough the lug
retaining section, into the terminal section, thg fletaining section

preventing the lug from rotating out of the terntisection.

2. The filter assembly of claim 1, having at lemst lugs and at least two

channels, each channel receiving a separate lug.

3. The filter assembly of claim 1 or 2, wherein taatral lumen of second

coupling member includes a tapered cross-sectemeal.

4. The filter assembly of any one of claims 1-3evéin the first coupling
member comprises a cylindrical end with an extegigface including at least one groove
and at least one resilient ring in the groove, lwedcentral lumen of the second coupling

member also includes a non-tapered cross-sectwealhaving a vertical wall with an
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internal surface, wherein the resilient ring onfil& coupling member is compressed when
contacting the internal surface of the verticallythle ring sealing against the internal surface

when the filter cartridge is engaged with the suppo

5. The filter assembly of any one of claims 1-#ewein a user engaging the
filter assembly with the support feels a changeegistance as the lug passes through the lug
retaining section, such that the user recognizasttie filter assembly is properly engaged

with the support.

6. A filter device comprising a filter device haug comprising an inlet and an
outlet and including the filter cartridge engagathvhe support of any one of claims 1-5
arranged in the filter device housing, providintuéd flow path between the inlet and the

outlet, wherein the filter cartridge is across flned flow path.

7. A method for engaging a filter cartridge witswgpport, the method
comprising:

engaging (a) a filter cartridge comprising a closad and an open end; a handle
attached to the closed end, at least one filteruleoiditerposed between the closed end and
the open end; and a first coupling member attathdlcle open end, the first coupling
member having a central lumen therethrough andemrel surface, and at least one lug
extending from the exterior surface, the lug haanguter diameter, with (b) a support
comprising a second coupling member, the seconglicgumember having a central lumen
therethrough and a side wall having at least o@él for receiving the lug, the channel
having corresponding channel walls, a terminaligeéhcluding a closed end and a
horizontal axis, and an angled section, angled fitwerhorizontal axis, the angled section
having an open end, the terminal section includitgg retaining section having a
cross-sectional area narrower than the outer demoéthe lug, the lug retaining section
providing resistance as the lug passes throughdahewer cross-sectional area;

the method including coupling the first and secoadpling members together and
rotating the lug in the channel from the angledisacthrough the lug retaining section, into
the terminal section, the lug retaining sectiorvpreing the lug from rotating out of the

terminal section.
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8. The method of claim 7, comprising engaging therfcartridge with the
support until a change in resistance is felt agupeasses through the lug retaining section,

indicating that the filter cartridge is properlygaged with the support.

9. The method of claim 7 or 8, further comprisimgaaging a filter assembly
comprising the filter cartridge engaged with thpsart in a filter device housing having an
inlet and an outlet, and providing a filter devipeoviding a fluid flow path between the inlet

and the outlet, wherein the filter cartridge isossrthe fluid flow path.



