Filter Systemw th Alignnent Device for Seating a

Filter Cartridge in a Filter Housing The present
invention relates to a filter systemw th an alignnent
device for seating a filter cartrldge inafilter

housi ng. More particularly it relates to an alignnent
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However, thousands of housings still exist that have
not been replaced with the new bowl /cartri dge design.
The present invention provides a device for ensuring
that the port 8 of the cartridge is aligned and
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Preferred embodiments are defined in the dependent claims.

The present invention uses one or more alignment devices to center the cartridge in the
bowl and at a height sufficient to ensure that the two ports are aligned and liquid tightly sealed to
each other when the bowl and head are mated together.

An embodiment uses an alignment device secured to the far end of the cartridge

from the end containing the port. In this embodiment, the device fits onto the endcap or body
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2 adjacent the endcap nearest the bottom of the bow .
This raises the existing port of the cartridge upward
ensuring a good seal with the port of the head.
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Figure 3 shows a cartridge housing bow useful in
connection with an enbodi nent of the present invention
in a planar view Figure 4 shows the housing and
cartridge useful in connection with an enbodi nent of
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In the Drawings

Figure 1 shows a housing and cartridge of the prior art in cross—sectional view.

Figure 2 shows a cartridge useful in connection with an embodiment of the present
invention in a planar view.

Figure 3 shows a cartridge housing bowl useful in connection with an embodiment of the
present invention in a planar view.

Figure 4 shows the housing and cartridge useful in connection with an embodiment of the
present invention in cross—sectional view.

Figure 5 shows a housing and cartridge of an embodiment of the present invention in
cross—sectional view.

Figure 6 shows a housing and cartridge of another embodiment of the present invention
in cross—sectional view.

Figure 7 shows a housing and cartridge of a further embodiment of the present invention
in cross—sectional view.

Figure 8A shows a bottom alignment device according to the present invention in planar
view.

Figure 8B shows an alignment device for use on the length of the cartridge according to
the present invention in planar view.

Figure 9 shows a housing and cartridge in cross-sectional view.



Det ai | ed Description of the Invention Fi gures
2-4 show various aspect useful in connection with the
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Wil e the second device 42 is shown as dependi ng
downwardly along the length or vertical axis of the
cartridge 6 in the Figures, it can just as easily be
arranged such that it's holding elenments such as the
clips 46 are downward nost. Fi gures 8A and 8B
show al i gnnent devi ces according to the present
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the centering abilities, described above. Fi gure
9 shows anot her attachnment device for the alignnent
devi ce when used on the bott?n1of the cartridge. This
requi res the use of a special endcap 70 which contains
threads 72



(either outward as shown or inward if desired (not
shown). The ring 52 is solid except for a recess 74
contai ning threads 76 capable of mating with those of
t he endcap 70. In addition to providing for
accurate alignnent and installation of the cartridge
in the bow type housing and proper sealing of the end
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A first and second alignnent devices as shown in

Fi gures 8A and 8B accordi ng the enbodi nent shown in
Figure 5 were attached to the bottom and internediate
portion of a 25.4 cm (10 inch) in length Durapore(r)
menbrane cartridge ( MIIlipore Corporation) via the
use of clips nolded as part of the devices The clips
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bottom endcap and the clips of the second device
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place relative to the housing and its components. This ensures that all fluid must pass through the
filter before exiting the housing and that no bypass due to an unseated cartridge occurs.

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 media, 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 surfaces, ion exchange media such as
anion resin, cation resin or mixtures of the two alone or incorporated into a membrane structure
and combinations of any of these.

This media may be formed of any material typically used in filtration such as paper, other
cellulosic materials such as regenerated cellulose or nitrocellulose, glass fiber and fabric, metal
such as stainless steel, nickel, chromium and alloys and blends thereof, ceramics, plastics,
preferably thermoplastic materials such as polyolefins, homopolymers, copolymers or terpolymers,
including polyethylene such as ultrahigh molecular weight polyethylene, polypropylene and the
like, PVDF, PTFE resin, PFA, ECTFE and other fluorinated resins, particularly perfluorinated



for receipt of the port (8) at said upper portion of
the filter cartridge (6) in a liquid tight manner and
said head (2) and bow (4) forming a filter housing;
and an al i gnment device (30; 40; 50) renopvably
attached to the filter cartridge (6) for seating the
filter cartridge (6) within the bow (4);
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portion of the filter cartridge (6). 2) The filter
ordi{agiuaner gifoye prhienda thareet ei n t he at t achnent devi ce
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pobelefirescuch aspolyethiplend) alivbhigmolecular weight polyethylene or polypropylene,
copolymers or terpolymers of polyolefins, nylons, PTFE resin, PFA, PVDF, ECTFE and other
fluorinated resins, particularly perfluorinated thermoplastic resins, polycarbonates, polysulphones,
modified polysulfones such as polyethersulfones, polyarylsulfones or polyphenylsulfones; or any

glass or other reinforced plastic, whether thermoplastic or thermoset.

Example

A first and second alignment devices as shown in Figures 8A and 8B according the
embaodiment shown in Figure 5 were attached to the bottom and intermediate portion of a 25.4 cm
(10 inch) in length Durapore® membrane cartridge ( Millipore Corporation) via the use of clips
molded as part of the devices. The clips on the bottom device attached over the rim of the bottom
endcap and the clips of the second device attached into the slots in the outer body of the cartridge.
The cartridge was then placed into a polypropylene housing bowl (Millipore Corporation) and the
cartridge/bowl combination was threaded together via the mating threads on the bow! and
housing. The devices were found to align and seat the port of the cartridge in the port of the head

in a liquid tight manner.
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3) The filter systemof claim2 wherein the base
conprises a support ring (52) having an interior rim
(54), wherein the interior diameter of the interior
rim(54) is less than the outer dinension of the
filter cartridge (6) to be ?ﬁ%ted within the bow (4).
4) The filter system of cla™#™ wherein the support
ring (52) conprises an exterior dianmeter (56) lying in
a plane of the ring (52). 5) The filter system of
Whidtds alaimedsher ei n t he exterior dianeter is equal to or
greater than the outer dianeter of the filter
cartridge (6) to be seated within the bow (4) and

eqyaAf”{G,psygfenﬁdm{p ,@mthan the inner dianeter of the
(4) ter systemof claim3, 4 or
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conpri si ng one or nore additional alignment devices
(42; S@yacfegredrieimel/abl e attachment to an outer casing
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cartridge body such that, when the filter cartridge with the alignment device is placed into the
bowl (4), the filter cartridge is centered within the filter housing and is held at a height
sufficient to ensure a liquid tight mating of the port (8) of the filter cartridge with the port (10)
of the head (2); and

said alignment device (30; 40; 50) comprises:
a base formed so as to be removably attached to the lower portion of the filter cartridge
(6), said base when attached to the filter cartridge extending below the bottom of the filter
cartridge (6) to provide additional height to the filter cartridge (6); and
an attachment device for removably interlocking with the cartridge (6) in order to attach
the base to the lower portion of the filter cartridge (6).
2) The filter system of claim 1 wherein the attachment device comprises at least one clip (46)
for removably attaching the base to the filter cartridge (6) to be seated within the bow! (4).
3) The filter system of claim 2 wherein the base comprises a support ring (52) having an
interior rim (54), wherein the interior diameter of the interior rim (54) is less than the outer

dimension of the filter cartridge (6) to be seated within the bowl (4).
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having a holl ow center portion with a dianeter equal
to or slightly greater than the outer dianeter of the
outer casing of the filter cartridge (6) to which it
is to be attached, and an outer dianeter sufficient to
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c &t t Thedifier syggm of claim 4 wherein the exterior diameter is equal to or greater than the
outer diameter of the filter cartridge (6) to be seated within the bow! (4) and equal to or
smaller than the inner diameter of the bowl (4).

6) The filter system of claim 3, 4 or 5, wherein the clip(s) project from the plane of the support
ring (52) ring and respectively comprise(s) a lip (62) which can interlock with the filter
cartridge (6).

7) The filter system of claim 6 wherein the clip(s) comprise(s) a first shoulder (58) and a
second shoulder (60) extending perpendicularly from the first shoulder (58) and terminating
with the lip (62).

8) The filter system of claim 7 wherein the first shoulder (58) extends from the support ring (52)
at an oblique inward angle toward the center of the ring (62) to provide a retention bias when
in place.

9) The filter system of any one of claims 1 to 8, further comprising

one or more additional alignment devices (42; 50) for removable attachment to an outer
casing of the filter cartridge (6), said one or more additional alignment devices (42; 50)
having a hollow center portion with a diameter equal to or slightly greater than the outer
diameter of the outer casing of the filter cartridge (6) to which it is to be attached, and an
outer diameter sufficient to center the filter cartridge (6) within the filter housing (2,4) when
assembled, and at least one clip (46) for removably attaching the additional alignment

device (42; 50) to the outer casing of the filter cartridge (6).
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