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ABSTRACT

Described are filter cartridges having an inlet opening and an
outlet opening on the stem of the filter cartridges, which
permit the permit the entry and exit, respectively, of a fluid in
one or more radial directions perpendicular to the longitudi-
nal axis of the stem. These filter cartridges are suitable for use
in filtration systems that allow users to install the filter car-
tridges by a straight line push motion and remove the filter
cartridges by a straight line pull motion.
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FILTER CARTRIDGES AND MANIFOLDS
FOR LINEAR MOTION INSTALLATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application Ser. No. 61/435,630, filed Jan. 24, 2011,
which is hereby incorporated by reference.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to the
field of fluid treatment, and more particularly to the field of
filter cartridges, and manifolds and filtration systems using
such filter cartridges, that are capable of installation by a
straight line push motion.

BACKGROUND

[0003] Over the years, many water filtration systems and
much of the current technology for interfaces between filter
cartridges and manifolds are based around Y4 (quarter) turn
bayonet styles. This type of interface tends to result in high
removal forces due to the high compression on the sealing
components (typically o-rings or other rubber-like types of
seals), and the compression sets taken by the rubber-like
seals. These Y4 turn devices require both a translational and
rotational motion to install and remove the filter cartridge.
[0004] Newer styles of interfaces have employed external
button release mechanisms. These mechanisms are typically
high in force and add extra expense from an increase in
components to the overall fluid filtration system. They can
also disadvantageously also increase the overall size of the
system. Furthermore, like the V4 turn devices, two different
motions are required to install and remove the filter cartridge
for an external button system (one translational motion to
push the button and one translational motion to move the filter
cartridge).

[0005] Often, it is desirable to place the filter in a location
within a refrigerator or other unit where a rotating filter is not
possible. Also, some applications require more than one filter
side-by-side, which also prevents a rotating filter cartridge
from being feasible.

[0006] Linear motion designs for filtration systems have
been developed that utilize push-activated lock mechanisms.
Although the filter cartridges in these systems can be installed
through a linear push-in motion, in order to remove these filter
cartridges, the user must first push in the filter cartridge to
unlock the mechanism, then pull the cartridge in the opposite
direction to remove the filter cartridge from the manifold.
Furthermore, these push-activated lock mechanisms are com-
plicated to fabricate and implement, and thus increase the cost
and complexity of the filtration system.

[0007] There is a need for cartridges and simple filtration
systems that provide a filter cartridge which can be easily
installed by a straight line push motion and removed through
a straight line pull motion.

SUMMARY

[0008] Provided are filter cartridges that are amenable to
straight line push and pull motion. Also, dual streams of flow
can be achieved in a single stem. In so providing the filter
cartridges are generally without orientation, and comprise
two openings that permit only lateral inlet and outlet flow
communication with a filter housed in the filter cartridge. One
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or more embodiments provide that the filter cartridge is
secured in the manifold at one or more points of contact.
[0009] In a first aspect, provided is a filter cartridge for
operatively engaging a manifold having a valve and a clip. In
one or more embodiments of this aspect, the filter cartridge
comprises a cartridge body, a stem, a shuttle actuator, a clip
grab and a filter. In these embodiments, the stem has a proxi-
mal end and a distal end, the distal end of the stem extending
from one end of the cartridge body. The stem comprises an
inlet opening and an outlet opening between its proximal end
and distal end, wherein the inlet opening and the outlet open-
ing permit the entry and exit, respectively, of a fluid in one or
more radial directions perpendicular to the longitudinal axis
of the stem. The shuttle actuator has a proximal end and a
distal end, the distal end of the shuttle actuator extending
from the proximal end of the stem. The clip grab is on the
exterior of the filter cartridge. The filter is disposed within the
cartridge body and in fluid communication with the inlet
opening and the outlet opening.

[0010] A second aspect of the present invention provides a
filter cartridge for operatively engaging a manifold having a
valve, and a clip. In embodiments of this aspect, the filter
cartridge comprises a cartridge body, a stem, a shuttle actua-
tor, a shoulder, a clip grab, and a filter. The cartridge body and
the stem each have a proximal end and a distal end, with the
distal end of the stem extending from the proximal end of the
cartridge body and being axially aligned with the cartridge
body. The stem comprises an inlet opening and an outlet
opening between its proximal end and distal end, and the
distance from the inlet opening to the distal end of the stem is
less than the distance from the outlet opening to the distal end
of'the stem. The inlet opening and the outlet opening permit
the entry and exit, respectively, of a fluid in one or more radial
directions perpendicular to the longitudinal axis of the stem.
The shuttle actuator has a proximal end and a distal end, the
distal end of the shuttle actuator extending from the proximal
end of the stem and the shuttle actuator having an outside
diameter at its distal end that is less than an outside diameter
of'the stem at its proximal end. The shoulder is formed by the
intersection of the proximal end of the stem and the distal end
of the shuttle actuator. The clip grab is on the exterior of the
filter cartridge, and the longitudinal distance from the clip
grab to the distal end of the cartridge body is less than the
distance from the inlet opening to the distal end of the car-
tridge body. The filter is disposed within the cartridge body
and in fluid communication with the inlet opening and the
outlet opening.

[0011] Inanother aspect, provided is a method of installing
afilter cartridge into a manifold in a fluid filtration system that
comprises a cartridge opening, a valve, and a clip. According
to one or more embodiments of this aspect, the filter cartridge
may be one described in the first aspect. The method com-
prises inserting the filter cartridge into the cartridge opening
with a straight line push motion, and thereby opening the
valve and engaging the filter cartridge with the clip of the
manifold.

[0012] Another aspect provides method of installing a filter
cartridge into a manifold in a fluid filtration system that com-
prises a cartridge opening, a valve, and a clip. In embodiments
of'this aspect, the filter cartridge may be one described in the
second aspect. The method comprises inserting the filter car-
tridge into the cartridge opening with a straight line push
motion, and thereby operatively engaging the shuttle with the
shuttle actuator to expand the diameter of a portion of the
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shuttle, operatively engaging the shuttle with the shoulder to
move the shuttle from a first position to a second position
thereby opening the valve, and operatively engaging the clip
grab with the clip to lock the filter cartridge into the manifold.
[0013] Another aspect pertains to a method of decreasing
force on a filter cartridge upon installation into a manifold in
a fluid filtration system. Embodiments of this aspect provide
that the method comprises providing a filter cartridge that is
without orientation and is suitable for straight line push
motion insertion. In one or more embodiments, the filter
cartridge comprises two openings that permit only lateral
inlet and outlet flow communication with a filter housed in the
filter cartridge and the filter cartridge is secured in the mani-
fold at one or more points of contact.

[0014] Yet another aspect provides a fluid filtration system
for receiving and withdrawing a filter cartridge by a linear
push and pull motion. In embodiments of this aspect, the
system comprises a manifold assembly and a filter cartridge,
such as one described in the first aspect. The manifold assem-
bly comprises a cartridge opening, an inlet port and an outlet
port, a shuttle that is movable in a linear direction and has one
or more tabs that are flexible or expandable, a clip that is
adjacent the shuttle and is movable in a linear direction, and a
clip opening cam. The inlet port and outlet port of the mani-
fold assembly are in fluid communication with inlet opening
and outlet opening, respectively, of the filter cartridge.
[0015] In another aspect, provided is a manifold compris-
ing a cartridge opening, a shuttle, an inlet port, an outlet port,
and a clip. The clip can comprise a clip closing cam and a clip
opening cam. The shuttle can comprise an inlet channel and
an outlet channel. The manifold also has a manifold tip. In
embodiments of this aspect, the shuttle is movable in a linear
direction from a first position to a second position. In the first
position, there is no fluid communication between the inlet
and/or outlet ports and the internal area of the shuttle. That is,
the inlet and outlet channels of the shuttle are not aligned with
the inlet and outlet ports, respectively. In the second position,
the inlet and outlet channels of the shuttle are aligned with the
inlet and outlet ports, respectively. The shuttle has one or
more expandable tabs, which lock the shuttle in the first
position when they are not expanded. The tabs can expand
upon actuation by, for example, a shuttle actuator. Upon
expansion of the tabs and movement of the shuttle into the
second position, the tabs move into a hollow portion of the
manifold tip. The clip closing cam and clip opening cam
facilitate closing and opening, respectively, of the ends of the
clip upon motion of the shuttle. The end of the clip can engage
with, for example, a clip grab of a filter cartridge inserted into
the manifold.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The disclosure may be more completely understood
in consideration of the following detailed description of vari-
ous embodiments of the disclosure in connection with the
accompanying drawings, in which:

[0017] FIG. 1 is an isometric view of a manifold in accor-
dance with an embodiment;

[0018] FIG 1A is an end-on view of the manifold;

[0019] FIG. 2 is a isometric view of a filter cartridge in
accordance with an embodiment;

[0020] FIGS. 3A, 4A, and 5A are cross-sectional views of
the manifold and filter cartridge during different points of
installation/withdrawal; and
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[0021] FIGS. 3B, 4B, and 5B are close-up views of FIGS.
3A, 4A, and 5A, respectively.

[0022] The figures are not necessarily to scale. Like num-
bers used in the figures refer to like components. It will be
understood, however, that the use of a number to refer to a
component in a given figure is not intended to limit the com-
ponent in another figure labeled with the same number.

DETAILED DESCRIPTION

[0023] As described above, many applications prevent the
use of rotational filter cartridges such as Y4 turn devices.
However, current filtration systems that have a push-in filter
cartridge utilize complex push-activated lock mechanisms,
and require both a push and a pull motion in order to remove
the filter cartridge. It has been found, however, that a rela-
tively simple filtration system can be provided in which the
filter cartridge can be installed through a straight line push
motion and removed through a straight line pull motion. Such
afilter cartridge may have one stem with both an inlet opening
and an outlet opening, which permit the entry and exit,
respectively, of a fluid in one or more radial directions per-
pendicular to the longitudinal axis of the stem. Such a filter
cartridge may provide motion to one, two, or more compo-
nents of a manifold upon installation and/or withdrawal.
[0024] Referenceto “valve” as used herein refers to a struc-
ture or combination of elements that regulate flow of fluid to
or from the filter cartridge. For example, one or more embodi-
ments provide that the valve comprises a shuttle housing, inlet
and outlet ports, and a shuttle.

[0025] As used herein, a “shuttle” refers to a component in
a manifold that is movable between two positions, where a
first position prevents flow into the internal area of the shuttle
and a second position permits such flow. For example, in the
second position, channels in the shuttle align with ports,
which allows flow through to the internal area of the shuttle.
[0026] Asusedherein, the term “proximal end” refers to the
end of a feature nearest the manifold tip. As shown in the
figures, the proximal end of a feature is nearest the top of the
page.

[0027] As used herein, the term “distal end” refers to the
end of a feature nearest the bottom of the filter cartridge and
farthest from the manifold tip. As shown in the figures, the
distal end of a feature is nearest the bottom of the page.
[0028] Asused herein, the term “longitudinal axis” refers to
the axis running from the distal end to the proximal end of an
object, and through the center of the object.

[0029] As used herein, the term “radial” or “lateral” refers
to one or more directions perpendicular to the longitudinal
axis of an object.

[0030] Before describing several exemplary embodiments
of'the invention, it is to be understood that the invention is not
limited to the details of construction or process steps set forth
in the following description. The invention is capable of other
embodiments and of being practiced or being carried out in
various ways.

[0031] Reference throughout this specification to “one
embodiment,” “certain embodiments,” “one or more embodi-
ments” or “an embodiment” means that a particular feature,
structure, material, or characteristic described in connection
with the embodiment is included in at least one embodiment
of'the invention. Thus, the appearances of the phrases such as
“in one or more embodiments,” “in certain embodiments,” “in
one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily referring to

29 4¢
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the same embodiment of the invention. Furthermore, the par-
ticular features, structures, materials, or characteristics may
be combined in any suitable manner in one or more embodi-
ments.

[0032] Turning to the figures, FIG. 1 shows an isometric
view of a manifold 200 having a shuttle housing 202, which
has an inlet port 208a and an outlet port 2085 that are in fluid
communication with openings of a filter cartridge. A mani-
fold tip 204 is at one end of the manifold, opposite the end
where the filter cartridge 100 is inserted and connected to the
manifold. A bracket 206 aids in assembling the manifold into
an appliance such as a refrigerator. The bracket 206 can be
configured to retain various parts within the manifold.

[0033] FIG. 1A provides an end-on view of the manifold
200 at the cartridge opening 216 (not labeled in FIG. 1A)
through to the manifold tip 204. The shuttle 210 has shuttle
tabs 210a. When shuttle tabs 210a are unflexed, the shuttle
210 is fixed in a first position, which corresponds to the
manifold valve being closed. When shuttle tabs 210a are
flexed, the shuttle 210 is movable within the manifold 200
from the first position to a second position closer to the
manifold tip 204, which enables the manifold valve to open.
Shuttle tabs 210a are shown as having a configuration of four
tabs spaced equally apart, but other configurations are pos-
sible. For example, a shuttle may include more or fewer
shuttle tabs or have different spacing between tabs. In a par-
ticular embodiment, shuttle tabs 2104 are randomly spaced.
Clip ends 214a are the portion of clip 214 (not shown) which
clip onto a clip grab of the filter cartridge. Clip ends 214q are
shown as a configuration of two groups of two clip ends 180°
apart, but other configurations are possible, including more or
less clip ends or different spacing between clip ends. In a
particular embodiment, clip ends 2144 are randomly spaced
about the 360° circumference. Clip closing cam 218 and clip
opening cam 220 facilitate the closing and opening of the clip
214 so that clip ends 214a engage and disengage, respec-
tively, the clip grab. According to one or more embodiments,
clip closing cam 218 may be integral to clip 214 and clip
opening cam may be integral to shuttle housing 202.

[0034] FIG. 2 provides an isometric view of the filter car-
tridge 100. The filter cartridge can be without orientation. A
cartridge body 102 contains a filter 114 (not shown in FIG. 2).
Extending from the cartridge body 102 is a stem 104. The
stem can have an outside diameter that is smaller than the
outside diameter of the cartridge body. On the proximal end
of'the cartridge body 102 is a clip grab 112. The clip grab 112
can be shaped to engage with the clip ends of the manifold. In
one or more embodiments, the clip grab 112 is symmetrical.
In particular embodiments, the clip grab 112 is circular or
substantially circular. An inlet opening 106 and an outlet
opening 108 are provided in the stem. When the filter car-
tridge 100 is assembled with the manifold 200, the inlet
opening 106 and the outlet opening 108 are in fluid commu-
nication with the inlet port 2084 and the outlet port 2085,
respectively. One or more O-rings 116 between inlet opening
106 and outlet opening 108 are provided to keep inlet fluid
and outlet fluid from the filter cartridge separate during use.
As shown in FIG. 2, other O-rings 116 may be provided to
create a seal and prevent fluid from leaking from the connec-
tion between the inlet and outlet openings and the manifold
200. For example, there can be at least one O-ring between the
proximal end of the stem and the outlet opening and at least
one O-ring between the inlet opening and the distal end of the
stem. A shuttle actuator 110 is at one end of the filter car-
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tridge, and shuttle actuator 110 engages with the shuttle 210
and shuttle tabs 2104 upon insertion of the filter cartridge 100
into the manifold 200. The shuttle actuator can have an out-
side diameter that is smaller than the outside diameter of the
stem.

[0035] One or more embodiments provide that the shuttle
actuator has dimensions adapted to open the valve in the
manifold. Specifically, the shuttle actuator can have dimen-
sions adapted to expand or flex one or more tabs of a shuttle
in the manifold when inserted into the manifold and the
shoulder has dimensions adapted to move the shuttle. Some
embodiments provide that upon a straight line push motion
insertion of the filter cartridge into the manifold, the valve is
opened and the filter cartridge engages with the clip of the
manifold. Specifically, upon insertion of the filter cartridge
into the manifold, the shuttle actuator can expand or flex one
or more tabs of a shuttle of the valve, the shoulder can move
the shuttle from a first position to a second position thereby
opening the valve, and the clip grab can engage the clip.
[0036] Shoulder 118 is located at the base of the shuttle
actuator 110. In the embodiment shown in FIG. 2, shoulder
118 is formed by the intersection of the shuttle actuator 110
and the proximal end of stem 104. According to one or more
embodiments, the outside diameter of the shuttle actuator 110
at its distal end is less than the outside diameter of the stem
104 at its proximal end.

[0037] Inlet opening 106 and outlet opening 108 permit the
entry and exit, respectively, of a fluid in one or more radial
directions perpendicular to the longitudinal axis of the stem
104. As a result, the forces created by the flow of fluid in and
out of the filter cartridge 100 are perpendicular to the longi-
tudinal axis of the stem 104. In contrast, other filter cartridges
often have inlet and/or outlet openings that permit the entry
and/or exit of fluid in the axial direction, which creates an
axial force that pushes against the filter cartridge/manifold
connection. Thus, these other filter cartridges cannot be used
in a filtration system which would allow removal by a straight
line pull motion, or else this axial force would push the filter
cartridge out of the manifold. However, by replacing the axial
force with a radial or lateral force, it is possible to have a
filtration system with a cartridge filter removable by a straight
line pull motion, as the pressure is balanced without the need
for a strong locking mechanism. Thus, certain embodiments
of the present invention provide that the end wall at the
intersection of the shuttle actuator 110 and the stem 104 does
not have an opening in fluid communication with the filter
114.

[0038] The clip grab 112 may be attached to the exterior of
the filter cartridge 100, or it may be integral to a component of
the filter cartridge, such as the cartridge body 102 or the stem
104. According to one or more embodiments, clip grab 112
may comprise a ridge surrounding at least a portion of the
perimeter of the exterior of the filter cartridge 100. As shown
in FIG. 2, in some embodiments the clip grab 112 may sur-
round the entire circumference of the exterior of the filter
cartridge 100. In certain embodiments, the outside diameter
of the ridge is in the range from about 3 to about 4 cm. In a
particular embodiment, the outside diameter of the ridge is
about 3.4 cm.

[0039] Although the clip grab 112 in FIG. 2 is shown on the
proximal end of the cartridge body 102, the clip grab can be
placed in many possible positions on the exterior of the filter
cartridge 100. For example, the clip grab 112 may be posi-
tioned on the stem 104, on the neck connecting the stem 104
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and the cartridge body 102, or on the cartridge body 102.
According to one or more embodiments, the ratio of the
longitudinal distance from the proximal end of the shuttle
actuator 110 to the distal end of the shuttle actuator 110 to the
longitudinal distance from the proximal end of the shuttle
actuator 110 to the clip grab 112 is in the range from about 1:5
to about 1:10, particularly in the range from about 1:6 to about
1:8. In certain embodiments, the ratio of the longitudinal
distance from the proximal end of the shuttle actuator 110 to
the distal end of the shuttle actuator 110 to the longitudinal
distance from the proximal end of the shuttle actuator 110 to
the clip grab 112 is about 1:7. According to one or more
embodiments, the longitudinal distance from the proximal
end of the shuttle actuator 110 to the distal end of the shuttle
actuator 110 is in the range from about 0.5 to about 1 cm and
the distance from the proximal end of the shuttle actuator 110
to the clip grab 112 is from about 4 to about 6 cm. In a
particular embodiment, the longitudinal distance from the
proximal end of the shuttle actuator 110 to the distal end of the
shuttle actuator 110 is about 0.8 cm and the distance from the
proximal end of the shuttle actuator 110 to the clip grab 112
is about 5.5 cm.

[0040] According to one or more embodiments, the shuttle
actuator has particular dimensions adapted to expand the tabs
of the shuttle and the shoulder has particular dimensions
adapted to engage the shuttle to move it from one position to
another. In certain embodiments, the shuttle actuator has a
ratio of the outside diameter at its distal end to the distance
from its proximal end to its distal end in the range of about 2:1
to about 1:1. In a particular embodiment, this ratio is about
3:2.

[0041] Although other dimensions may be operative, these
particular dimensions have been found to be effective for
expanding the tabs of the shuttle and for moving the shuttle,
and are suitable for use in common appliances such as refrig-
erators.

[0042] The filter cartridge 100 in FIG. 2 is without orien-
tation, meaning that it can be inserted into a manifold without
regard to which radial direction the inlet opening 106 and
outlet opening 108 are facing. With the exception of the inlet
and outlet openings, the exterior of the filter cartridge
embodiment shown in FIG. 2 is radially symmetric. As such,
the user can insert the shuttle actuator end of the filter car-
tridge shown in FIG. 2 without having to line up any openings
or fittings.

[0043] FIG. 3A shows a cross-sectional view of the mani-
fold 200 and filter cartridge 100 during initial insertion of the
filter cartridge 100 into the manifold 200.

[0044] Further elements of the manifold and filter cartridge
are visible in the view of FIG. 3B. Shuttle 210 is encased in
the shuttle housing 202. Clip 214 circumferentially surrounds
the shuttle housing 202 at the end near the manifold tip 204,
but may not surround the entire circumference of the shuttle
housing 202 at or near the clip ends 214a. Bracket 206
encases the clip 214 and shuttle housing 202.

[0045] The inlet opening 106 and the outlet opening 104 of
the filter cartridge are in fluid communication with the filter
114. A flow separator 120 may be disposed within the car-
tridge body 102 and/or the stem 104, to prevent the inlet fluid
(unfiltered fluid) from mixing with the outlet fluid (filtered
fluid). That is, the flow separator can be disposed within the
cartridge body such that the inlet opening is in fluid commu-
nication with an inlet of the filter and an outlet of the filter is
in fluid communication with the outlet opening. If the filter
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114 has a particular flow orientation, then the flow separator
120 may comprise an inlet flow channel in fluid communica-
tion with the inlet opening and the inlet of the filter 114 and an
outlet flow channel in fluid communication with the outlet of
the filter 114 and the outlet opening. In a particular embodi-
ment, the inlet flow channel is surrounded by the outlet flow
channel such that the inlet flow channel is radially within the
outlet flow channel.

[0046] In FIG. 3B, for insertion of the filter cartridge into
the manifold, initially, the shuttle actuator 110 enters the
cartridge opening 216, followed by the shoulder 118 and the
proximal end of the stem 104. The shuttle 210 is in the first
position and the manifold valve is closed.

[0047] FIG. 4A shows a cross-sectional view of the mani-
fold 200 and filter cartridge 100 after initial insertion of the
filter cartridge 100 into the manifold 200 and once the stem
104 is entirely within the manifold 200. In FIG. 4B, when the
filter cartridge 100 is moving axially within the manifold 200,
the shuttle actuator 110 expands or flexes shuttle tabs 210a of
the shuttle 210 such that the shuttle tabs 210a can move into
a hollow portion of manifold tip 204. This effectively
“unlocks” the shuttle 210 and allows the shuttle 210 to move
axially from the first position. Shoulder 118 is configured to
engage a corner of shuttle 210, and further pushing of the filter
cartridge 100 into the manifold moves the shuttle 210 toward
the manifold tip 204. However, until the shuttle 210 moves to
the second position, flow channels 212 are offset from inlet
port 208a and outlet port 20856 (not shown), so the manifold
valve is still in the closed position. The clip ends 214a begin
to engage the clip grab 112.

[0048] FIG. 5A shows a cross-sectional view of the mani-
fold 200 and filter cartridge 100 upon complete insertion of
the filter cartridge 100 into the manifold 200. In FIG. 5B,
when the filter cartridge 100 is completely inserted within the
manifold 200, clip closing cam 218 is aligned with a portion
of bracket 206 with a smaller diameter than the diameter of
the bracket 206 at the opening 216, which applies a force on
clip ends 214a such that they actively engage the clip grab
112.

[0049] The shuttle 210 is now in the second position, with
flow channels 212 lined up with the inlet port 2084 nd outlet
port 2085 (not shown), thus enabling fluid communication
between the flow channels 212 and the inlet/out ports 208a/
208b. Thus, the manifold valve is now in the open position.
The inlet opening 106 and outlet opening 108 are also aligned
with the flow channels 212, so the inlet/outlet openings 106/
108 are now in fluid communication with the inlet port and
outlet port (not shown), respectively, through flow channels
212. Water flows into the inlet port 208a, through a first flow
channel 212 and into the inlet opening 106. Water flows from
the inlet opening 106 to the inlet side of flow separator 120,
then into the filter 114. After filtration, water flows from filter
114 to the outlet side of flow separator 120 to the outlet
opening 108. The water then exits the filter cartridge 100,
flows through a second flow channel 212 and out the outlet
port 208b. Although the filter cartridge and manifold are
described with a specific flow orientation, it is possible for
opening 108 to be the inlet opening and opening 106 to be the
outlet opening in order to have a flow in the reverse orienta-
tion.

[0050] Whenremoving the filter cartridge, the clip grab 112
pulls the clip ends 214a and the rest of clip 214 axially. The
clip 214 also moves the shuttle 210 axially.



US 2013/0341261 Al

[0051] As the shuttle 210 returns to the first position, the
flow channels 212 no longer line up with the inlet/outlet ports
2084a/208b and the manifold valve is closed, thus preventing
water from leaking as the filter cartridge 110 is withdrawn.
Clip opening cam 220 has an angled surface, so as clip 214
slides past the clip opening cam 220, the clip 214 is forced
open to disengage clip ends 214a from the clip grab 112 and
release the filter cartridge 100. When shuttle actuator 110 is
removed from shuttle tabs 210a, the shuttle tabs 210a unflex
and the shuttle 210 is locked from axial movement.

[0052] Although the invention herein has been described
with reference to particular embodiments, it is to be under-
stood that these embodiments are merely illustrative of the
principles and applications of the present invention. It will be
apparent to those skilled in the art that various modifications
and variations can be made to the method and apparatus of the
present invention without departing from the spirit and scope
of'the invention. Thus, it is intended that the present invention
include modifications and variations that are within the scope
of the appended claims and their equivalents.

1. A filter cartridge for operatively engaging a manifold
having a valve and a clip, the filter cartridge comprising:

a cartridge body;

astem having a proximal end and a distal end, the distal end

of'the stem extending from one end of the cartridge body
and comprising an inlet opening and an outlet opening
between its proximal end and distal end, wherein the
inlet opening and the outlet opening permit the entry and
exit, respectively, of a fluid in one or more radial direc-
tions perpendicular to the longitudinal axis of the stem;
a shuttle actuator having a proximal end and a distal end,
the distal end of the shuttle actuator extending from the
proximal end of the stem;

a clip grab on the exterior of the filter cartridge; and

a filter disposed within the cartridge body and in fluid

communication with the inlet opening and the outlet
opening.

2. The filter cartridge of claim 1, wherein the shuttle actua-
tor has dimensions adapted to open the valve in the manifold.

3. The filter cartridge of claim 1, wherein upon a straight
line push motion insertion of the filter cartridge into the
manifold, the valve is opened and the filter cartridge engages
with the clip of the manifold.

4. The filter cartridge of claim to 1, wherein the shuttle
actuator does not have an opening in fluid communication
with the filter.

5. The filter cartridge of claim 1, wherein the stem has an
outside diameter that is smaller than the outside diameter of
the cartridge body.

6. The filter cartridge of claim 1, wherein the shuttle actua-
tor has an outside diameter that is smaller than the outside
diameter of the stem.

7. The filter cartridge of claim 1, wherein the filter cartridge
is without orientation.

8. A filter cartridge for operatively engaging a manifold
having a valve and a clip, the filter cartridge comprising:

a cartridge body having a proximal end and a distal end;

astem having a proximal end and a distal end, the distal end

of the stem extending from the proximal end of the
cartridge body and being axially aligned with the car-
tridge body, the stem comprising an inlet opening and an
outlet opening between its proximal end and distal end,
wherein the distance from the inlet opening to the distal
end of the stem is less than the distance from the outlet
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opening to the distal end of the stem, and the inlet open-
ing and the outlet opening permit the entry and exit,
respectively, of a fluid in one or more radial directions
perpendicular to the longitudinal axis of the stem;

a shuttle actuator having a proximal end and a distal end,
the distal end of the shuttle actuator extending from the
proximal end of the stem and having an outside diameter
at its distal end that is less than an outside diameter of the
stem at its proximal end;

a shoulder that is formed by the intersection of the proximal
end ofthe stem and the distal end of the shuttle actuator;

aclip grab on the exterior of the filter cartridge, wherein the
longitudinal distance from the clip grab to the distal end
of the cartridge body is less than the distance from the
inlet opening to the distal end of the cartridge body; and

a filter disposed within the cartridge body and in fluid
communication with the inlet opening and the outlet
opening.

9. The filter cartridge of claim 8, wherein the shuttle actua-

tor has a circular receptacle.

10. The filter cartridge of claim 8, wherein the shuttle
actuator has dimensions adapted to expand or flex one or
more tabs of a shuttle in the manifold when inserted into the
manifold.

11. The filter cartridge of claim 8, wherein the shoulder has
dimensions adapted to move the shuttle.

12. The filter cartridge of claim to 8, wherein upon inser-
tion of the filter cartridge into the manifold, the shuttle actua-
tor expands or flexes one or more tabs of a shuttle of the valve,
the shoulder moves the shuttle from a first position to a second
position thereby opening the valve, and the clip grab engages
the clip.

13. The filter cartridge of claim 8, wherein the filter car-
tridge is without orientation.

14. The filter cartridge of claim 8, wherein the shuttle
actuator does not have an opening in fluid communication
with the filter.

15. The filter cartridge of claim 8, further comprising a flow
separator disposed within the cartridge body such that the
inlet opening is in fluid communication with an inlet of the
filter and an outlet of the filter is in fluid communication with
the outlet opening.

16. The filter cartridge of claim 8, wherein the flow sepa-
rator and the cartridge body define an inlet flow channel in
fluid communication with the inlet opening and an outlet flow
channel in fluid communication with the outlet opening,
wherein the inlet flow channel is radially within the outlet
flow channel.

17. The filter cartridge of claim 8, further comprising one
or more O-rings between the proximal end and the distal end
of the stem.

18. The filter cartridge of claim 8, wherein at least one
O-ring is located between the outlet opening and the inlet
opening on the stem.

19. The filter cartridge of claim 8, further comprising at
least one O-ring between the proximal end of the stem and the
outlet opening and at least one O-ring between the inlet open-
ing and the distal end of the stem.

20. The filter cartridge of claim 8, wherein the filter car-
tridge has a ratio of the distance from the proximal end of the
shuttle actuator to the distal end of the shuttle actuator to the
distance from the proximal end of the shuttle actuator to the
clip grab is in the range of about 1:6 to about 1:8].
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21. The filter cartridge of claim 8, wherein the distance
from the proximal end of the shuttle actuator to the distal end
of'the shuttle actuator is in the range of about 0.5 cmto 1.0 cm
and the distance from the distal end of the shuttle actuator to
the clip grab is in the range of about 4 cm to about 6 cm.

22. The filter cartridge of claim 8, wherein the shuttle
actuator has an outside diameter in the range of about 1 cm to
about 1.4 cm at its proximal end.

23. The filter cartridge of claim 8, wherein the shuttle
actuator has a ratio of the outside diameter at its distal end to
the distance from its proximal end to its distal end in the range
of about 2:1 to about 1:1.

24. The filter cartridge of claim 8, wherein the clip grab
comprises a ridge surrounding at least a portion of a perimeter
of the exterior of the filter cartridge.

25. The filter cartridge of claim 8, wherein the ridge has an
outside diameter in the range of about 3 to about 4 cm.

26. The filter cartridge of claim 8, wherein the clip grab is
integral to the exterior of the cartridge body.

27. A method of installing a filter cartridge into a manifold
in a fluid filtration system that comprises a cartridge opening,
a valve, and a clip, the method comprising the steps of:

providing the filter cartridge of claim 8;

inserting the filter cartridge into the cartridge opening with

a straight line push motion, and thereby opening the
valve and engaging the filter cartridge with the clip of the
manifold.

28. A method of installing a filter cartridge into a manifold
in a fluid filtration system that comprises a cartridge opening,
a valve, and a clip, the method comprising the steps of:

providing the filter cartridge of claim 8;

inserting the filter cartridge into the cartridge opening
with a straight line push motion, and thereby opera-
tively engaging the shuttle with the shuttle actuator to
expand the diameter of a portion of the shuttle, opera-
tively engaging the shuttle with the shoulder to move
the shuttle from a first position to a second position
thereby opening the valve, and operatively engaging
the clip grab with the clip to lock the filter cartridge
into the manifold.

29. The method of claim 28, further comprising:

withdrawing the filter cartridge from the manifold with a

straight line pull motion, and thereby operatively disen-
gaging the shuttle actuator from the shuttle to allow one
or more tabs of the shuttle to unflex; and

moving the clip from a first position to a second position

thereby engaging the clip with the shuttle to move the
shuttle from the second position to the first position
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thereby closing the valve, and operatively engaging a
clip opening cam of the manifold with the clip to opera-
tively disengage the clip from the clip grab to unlock the
filter cartridge from the manifold.
30. A method of decreasing force on a filter cartridge upon
installation into a manifold in a fluid filtration system, the
method comprising the steps of:
providing a filter cartridge that is without orientation and is
suitable for straight line push motion insertion;

wherein the filter cartridge comprises two openings that
permit only lateral inlet and outlet flow communication
with a filter housed in the filter cartridge and the filter
cartridge is secured in the manifold at one or more points
of contact.

31. The method of claim 30, wherein the points of contact
are formed by a clip grab, an O-ring, or both.

32. A fluid filtration system for receiving and withdrawing
a filter cartridge by a linear push and pull motion, the system
comprising

a manifold assembly comprising:

a cartridge opening,
an inlet port and an outlet port,
a shuttle that is movable in a linear direction and has one
or more tabs that are flexible or expandable,
a clip that is adjacent the shuttle and is movable in a
linear direction, and
a clip opening cam;
the filter cartridge of claim 1;
wherein the inlet port and outlet port of the manifold
assembly are in fluid communication with inlet opening
and outlet opening, respectively, of the filter cartridge.

33. The system of claim 32, wherein the shuttle actuator of
the filter cartridge is operatively associated with the shuttle
during receipt and withdrawal of the filter cartridge such that
the shuttle is moved from a first position to a second position
during receipt to put the inlet and outlet ports in fluid com-
munication with the inlet and outlet openings, respectively,
and the shuttle is moved from the second position to the first
position during withdrawal to render no fluid communication
between the inlet and outlet ports and the inlet and outlet
openings, respectively.

34. The system of claim 32, wherein the manifold assembly
further comprises a clip closing cam that closes the clip when
the shuttle is moved to the second position.

35. The system of claim 32, wherein upon withdrawal, the
clip operatively engages with the clip opening cam to release
the cartridge from the cartridge opening.
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