wo 2014/018335 A2 |10 OO0 A A A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/018335 A2

(51

eay)

(22)

(25)

(26)

(30)

1

(72

74

30 January 2014 (30.01.2014) WIPOIPCT
International Patent Classification: (81)
BO1D 35/147 (2006.01)
International Application Number:

PCT/US2013/050862

International Filing Date:
17 July 2013 (17.07.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/741,610 24 July 2012 (24.07.2012) US
13/916,896 13 June 2013 (13.06.2013) US

Applicant: LANCER CORPORATION [US/US]; 6655
Lancer Blvd., San Antonio, TX 78219 (US).

Inventor: PENNINGTON, Michael; 32 Arrivo Drive,
Mission Viejo, CA 92692 (US).

Agent: MAKAY, Christopher, L.; 1634 Milam Building,
115 East Travis Street, San Antonio, TX 78205 (US).

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: FILTRATION SYSTEM

115
m~11 7472 118

(57) Abstract: A filtration system includes a filter
assembly removably coupled with, a manifold.
The coupling of the filter assembly coupled with

the manifold aligns an intake port of the filter as-
m sembly with an inlet tube of the manifold and
N 11)\3 communicates a flow tube of the filter assembly
T with an exit tube of the manifold. The filter as-
148 —i. IS~ ¢ sembly pushes a shut-oft valve of the manifold
0~ e from its normally closed position to its open posi-
70 12 tion. Liquid then flows into the filter assembly
73 X from the inlet tube of the manifold and filtered li-
344 L . i16 quid flows into exit tube of the manifold from the
=1 13- flow tube of the filter assembly. The filter as-
L, RN : sembly further pushes a pressure relief valve of
et . the manifold from its normally open position to
r; N r‘) . _' '.}.' : oot _&—129 its closed position.
ISR = ~ N b
e Bl PRARAYAI)
SEH % 58 TILSEP L la]
o "n%“‘,.r)""'\) ~ T o 9—}:5 “ _5:)9.5))
e eaavange Ll Fasseessad
“—t}\”—j-,@)b{l“-t]l < w:‘& 51&))\#:“(?/
S Sk (%~ (5~
SV Cer718 o r) U
52




WO 2014/018335 A2 |IIIWAK 00V 000 TG O U

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



10

15

20

30

35

WO 2014/018335 PCT/US2013/050862

FILTRATION SYSTEM
BACKGROUND OF THE INVENTION

I. Ficld of the Invention

The field of the invention relates generally to water filtration systems more
particularly, to water filtration systems incorporating a replaceable filter housing.
2. Description of the Related Axt

It has become commonplace to provide purified drinking water in residential as well
as commercial establishments. This has been accomplished with filtration systems that flow
water through filier media. Such systerns commonly include 2 manifold engaged with a
filter housing containing a filter media. The manifold connects at an inlet with a water
source and at an outlet with an end use device such as a faucet. The filter housing typically
connects with the manifold such that manifold inlet delivers water nto the filter housing for
contact with the filter media. Likewise, the filter housing connects with the reanifold outlet
such that filtered water exiting the filter housing flows through the manifold outlet and to
the end use device. Although current filtration systems operate adequately, a filtration
systern that incorporates a locking mechanism designed to withstand greater pressures while
also including an automatic shut-off valve and automatic pressure relief valve would
provide an improvement in the field of water filtration.

SUMMARY OF THE INVENTION

In accordance with the present invention, a filtration systern includes a filter
assembly removably coupled with 2 manifold. The manifold defines a mating tube cavity
and a support shoulder cavity adjacent the mating tube cavity. An inlet tube communicates
with an indet port and the mating twbe cavity, and an exit tube communicates with the
mating tube cavity and an cutlet port. A shut-off valve cavity intersects the inlet tube, and 2
pressure relief valve passage communicates with the mating cavity and exterior to the
mantfold. A shut-off valve is disposed in the shut-oft valve cavity. The shut-off valve
resides in a normally closed position that blocks the inlet tube and 15 movable to an open
position. A pressure relief valve disposed in the pressure relief valve passage comnunicates
with the mating tube cavity. The pressure relief valve resides in a normally open position
and is movable to a closed position.

The filter assemably includes g filter cartridge, a filter housing having the filter
cartridge disposed therein, an interiocking connector disposed atop and in fhad
communication with the filter cartridge and coupled with the filter housing, and a flow tube
disposed within the filter cariridge and the nterlocking counnector and commmunicating

exterior to the interfocking connector. The interfocking connector includes an intake port
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and a support shoulder. The interlocking connector either permanently connects with
the filter housing or removably conuects with the filter housing. Engagement of the
interlocking connector with the manitold inserts the mating tube within the mating tube
cavity and aligns the intake port of the interlocking connector with the inlet tube of the
manifold. Engagement of the interlocking connector with the manifold further moves the
shut-off valve from its normally closed position to its open position and the pressure rehief
valve from its normally open position to its closed position, thereby facilitating the delivery
of liquid ito the filter cartridge. Still further, engagement of the interlocking connector with
the manitold aligns the flow tube with the mating cavity such that filtered hquid from the
filter cartridge flows from the flow tube into the mating cavity and to the exit port through
the exit tube,

The shut-off valve includes a piston, cap, plunger, and biasing member. The piston
fuchudes an apertare therethrough and is disposed in the shut-off valve cavity, The cap is
disposed in the shut-off valve cavity for securing the piston within the shut-off valve cavity.
The plunger connects with the piston and extends from the shut-off valve cavity. The
asing merber is disposed in the shut-off valve cavity and coupled with the piston. The
biasing member biases the piston to block the inlet tube. The jnterlocking connector upon
engagement with the manifold pushes the plunger, thereby moving the piston within the
shut-off valve cavity such that its aperture aligns with the inlet tube of the manifold. In
particular, the support shoulder of the interlocking connector pushes the phinger of the shat-
off valve, thereby moving the piston within the shut-off valve cavity such that its aperture
aligns with the inlet tube of the manifold.

The pressure relief valve includes a piston, cap, plonger, and biasing member. The
piston and the cap are disposed in the pressure rolief valve passage. The cap jachudes an
aperture therethrough communicating exterior to the manifold. The plunger connects with
the piston and extends from the pressure relief valve passage into the mating cavity. The
biasing member 15 disposed in the pressure relief valve passage and coupled with the piston.
The biasing member biases the piston away from the aperture of the cap. Engagement of the
interlocking connector with the manifold pushes the plunger, thereby moving the piston
within the pressure relief valve passage sach that the piston seals the aperture of the cap. In
particular, the mating tube of the interlocking connector pushes the phunger of the pressure
relief valve during engagement. Removal of the interlocking connector from the manifold
resuits in the biasing member biasing the piston away from the aperture of the cap such that
Liquid escapes through the apertare of the cap, thereby relieving pressure and preventing

leakage.
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The manifold includes at least one locking slot, and the mterlocking connector
includes at least ove locking tab. Engagement of the interlocking connector with the
mantfold inserts the at least one locking tab nto the at least one locking slot. Morcover,
rotation of the mterlocking connector relative to the manifold locks the at least one locking
tab into the at feast one locking slot.

A method for a filiration system inclades coupling and decoupling a filter assembly
with a manifold. Coupling the filter assembly with the manifold includes inserting at least
one locking tab of the filter assembly into at least one locking slot of the manifold and
rotating the filter assembly relative to the manifold thereby locking the at least one locking
tab into the at least one locking slot. Coupling the filter assembly with the manifold aligns
an intake port of the filter assembly with an inlet tube of the manifold and communicates a
flow tube of the filter assembly with an exit tube of the manifold. The filter assembly when
coupled with the manifold pushes a shut-off valve of the manifold from s normally closed
position 1o its open position such that liguid flows into the filter assembly from the inlet
tube of the manifold and filtered Hquid flows into exit tube of the manifold from the flow
tube of the filter assembly. The filter assembly when coupled with the manifold also pushes
a pressure relief valve of the manifold from s normally open position to uis closed position,

Decoupling the filter assembly from the manifold releases contact of the shut-off
valve with the filter assembly such that the shut-off valve returns from ils open position to
its normally closed position, thereby preventing liquid flow into the filter assembly from the
inlet tube of the manifold. Decoupling the filter assembly from the manifold also releases
contact of the pressure relief valve with the filter assembly such that the pressure relief
valve returns from its closed position to its normally open position, thercby allowing an
escape of liguid through the pressure reliet valve that relieves pressure and prevents
leakage. A new filter assembly may be coupled with the manifold after the decoupling of
the prior filter assembly.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is 3 cross-section of the filter asscmbly.

Figure 2 is a perspective view of the filter assembly and the manifold.

Figure 3 is perspective view of the manifold.

Figure 4 is cross-sectional view illustrating the manifold uncoupled from the filter
assembly,

Figure § is a cross-sectional view illustrating the manifold coupled to the filter
assernbly.

RDETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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As required, detatled embodiments of the present invention are disclosed herein;
however, it 15 to be understood that the disclosed embodiments are merely exemplary of the
nvention, which may be ersbodied in various forms. Figures are not necessardly to scale,
and some features may be exaggerated to show details of particular components or steps.

Figures 1-5 illustrate a filtration system 18. The filtration system 10 includes a
manifold 16 and a filter assembly 15,

Figures 2-5 illustrate the manifold 16, The manifold 16 includes a first end 170, 8
second end 171, a side 172, an inlet port 30, an outlet port 31, a pressure relief valve 33, 2
shut-off valve 32, locking slots 34 and 35, an inlet tube 149, an exit tube 150, a mating tube
cavity 160, and a support shoulder cavity 161

The inlet port 30 is the entrance point for liquid entering the filtration systom 10 and
the outlet port 31 is the exit point for liquid exiting the filtration system 10. The nlet port
30 and the outlet port 31 are located on the side 172 of the manifold 16, The inlet port 30 of
the manifold 16 is connected to any outside liquid source such as a municipal water supply.
The cutlet port 31 is connected to an end use device such as a faucet, drink dispenser, or the
tike. The inlet port 30 is connected {0 an inlet tube 149, The inlet tube 149 transports higquid
that passes through the indet port 30 into the filter asserobly 15, The outlet port 31
connected to an exit tube 150. The liquid that has been filtered by the filter assembly 15
will travel into the exit tube 150 and through the outlet port 31 and ultimately to an end use
device. The et port 30, the outlet port 31, the nlet tube 149, and the exit tube 150 are
created using any suitable means such as during a molding process or machining,

Figures 4 and § illustrate the pressure relief valve 33 of the manifold 16, The
pressure relief valve 33 is designed to prevent leakage within the filtration system 10 when
the filter assembly 15 is removed from the manifold 16, The pressure relief valve 33 isin a
normally open position when the filter assembly 15 is detached from the manifold 16 and a
closed position when the filter assembly 15 is connected to the manifold 16, The pressure
reliet valve 33 mncludes a pressure reliet valve passage 153, a piston 80, a biasing member
81, which is 2 spring in the preferred embodiment, a cap 158, and a plunger inlet 154,

The pressure relief valve passage 153 receives the piston 80, the biasing member 81,
and the cap 158. The pressare relief valve passage 153 is created using any suitable means
such as during a molding process or moachining. The piston 80 is designed to move up or
down within the pressure relief valve passage 153 and either allow liguid under pressure to
escape the filtration system 10 or to seal Hguid under pressure within the filtration system
10 depending upon whether the pressure relief valve 33 is in the normally open or the

closed posttion. The piston 80 may be made of any suitable material and means such as
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plastics molding. The piston 80 includes a platform 86, legs 187, a shaft 88, a ball valve
&9, and a plunger &3, The platform 86 of the piston &0 includes a top 182, a bottom 183 and
is the contact point for hquid under pressure that s trapped within the filtration system 10
The legs 187 connect to the bottom 123 of the platform 86 to prevent the platform 86 from
sealing the plunger inlet 154, The shaft 88 connects the top 182 of the platform 86 with the
ball valve §9. The ball valve 89 engages the cap 158 to seal hiquid under pressure within the
filtration system 10. The phunger 3 cngages the filter assembly 15 to move the pressure
relief valve 33 from a normally open to a closed state. The biasing member 81 engages the
top 182 of the platform &6 and the cap 158 to bias the pressure relief valve 33 into a
normally open position. The cap 1528 seals the piston 80 and the biasing member 81 within
the pressure relief valve passage 153 and inchudes an aperture 159 to allow liguid under
pressure that enters the pressure relief valve passage 153 to escape the manifold 16, The
plunger indet 154 allows the phunger 83 to pass through the pressure reliet valve passage 153
to cngage the filter assembly 15 and allows liquid that resides within the exit tube 150 to
pass into the pressure relief valve passage 153 and engage the platform 86 of the piston 8(.
The plunger inlet 154 1s created using any suitable means such as during a molding process
ot machining.

The pressure relief valve 33 is assembiled in the following manner. The piston 80 is
placed within pressure relief valve passage 153, wherein the piston 80 is oriented so that the
phunger 83 of the piston 80 is placed through the plunger inlet 154 and the ball valve 88 ig
facing the first end of the manifold 16, When placed within the pressure reliet valve
passage 153, the legs 187 of the piston 80 will engage the bottom of the pressure relief
valve passage 153 to prevent the bottom 183 of the platform 86 from sealing the phunger
infet 154, The legs 187 provide a space between the bottorn of the pressure reliet valve
passage 153 and the bottom 183 of the platformy 86. This space allows liquid within the
filtration system 10 to flow through the plunger inlet 154 and engage the platform 86 of the
piston 80. Afler the piston 80 is placed within the pressure relief valve passage 153, the
biasing member 81 is placed over the ball valve 89 and the shatt 88 and engages the top 182
of the platform 86, The cap 158 is placed within the pressure relief valve passage 153 and
over the biasing member 81 thereby sealing the piston 80 and biasing member 81 within the
pressure relief valve passage 153, The cap 158 is secured within the pressure relief valve
passage 153 by any suitable means such as press fit, gluing, or threading. Operation of the
pressure relief valve 33 will be explained in greater detail below.

Figures 4 and § illustrate the shut-off valve 32 of the manifold 16. The shut-off

valve 32 5 desigoed to prevent hiquid from an outside source from entering the filter
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assembly 1S when the filter assembly 15 15 removed from the manifold 16. The shut-off
valve 32 1s in a normally closed position when the filter assembly 15 is detached from the
mantfold 16 and an open position when the filicr assernbly 15 15 coupled to the manifold 16.
Movement of the shut-off valve 32 from its normally closed position to an open position
allows Hguid from an outside source to enter the filter assembly 15, The shut-off valve 32
fnchudes a shut-off valve cavity 70, a piston 71, a biasing member 72, 4 cap 73, a recess 74,
a firstend 115, and a second end 116,

The shut-off valve cavity 70 receives the piston 71 and the cap 73. The shut-off
valve cavity 70 is created using any suitable means soach as during a wmolding process or
machining. The piston 71 is designed to move up or down within the shut-off valve cavity
70 and cither allow liguid to enter the filter assembly 15 or to provent liquid from entering
the filter assembly 15 depending upon whether the filter assembly 15 is coupled with the
manifold 16, The piston 71 inchudes an aperture 75, 8 plunger 76, o-rings 111-112, o-ring
grooves 201-202, and a recess 118, The piston 71 can be any suitable shape and material
but i the present embodiment of the imvention the piston 71 s a cylinder and molded
plastic. The aperture 75 of the piston 71 is placed at the center of the piston 71 and lines up
with the inlet tube 149 of the manifold 16 when the shut-off valve 32 15 in the open position.
When the aperture 75 of the piston 71 lines up with the inlet tube 149, liguid is allowed to
pass into the filter assembly 15, When the shut-off valve 32 is in the normally closed
position the apertare 75 of the piston 71 1s offset from the inlet tube 149 thereby preventing
figuid from passing into the filter assembly 15, The plunger 76 engages the filter assembly
15 to move the shut-off valve 32 from a normally closed to an open position. The o-ring
grooves 201-202 receive the o-rings 111-112, The o-rings 111-112 provide a3 seal that
prevents hiquid from cotering the shut-off valve cavity 70 when biquid is passing through the
aperture 75 of the piston 71, The recess 11¥ is located at the top of the piston 71 and
receives the biasing member 72, The recess 74 s placed above the first end 115 of the shut-
off valve cavity 70 and receives the biasing member 72, The biasing member 72 has a
second cnd that ongages the recess 118 of the piston 71 and a first end that engages the
recess 74 to bias the shut-off valve 32 into a normally closed position. The cap 73 seals the
piston 71 and the biasing member 72 within the shut-off valve cavity 70 and inchides an
aperture 113 to allow the plunger 76 1o pass through the cap 73 and engage the filter
assembly 15,

The shut-off valve 32 is assembled in the following manner. The biasing member
72 1s placed within the recess 74, The first end of the biasing member 72 1s placed within

the recess 74, The o-rings 111-112 are secured to the piston 71 by placing the o-rings 111-
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112 within o-ring grooves 201-202. The piston 71 is placed within the shut-off valve
cavity 70 and oriented so that the recess 118 is facing the first end 115 of the shut-off valve
cavity 70 and the plunger 76 is facing the second end 116 of the shut-off valve cavity 70.
The second end of the biasing member 72 is secured to the piston 71 by placing the second
end of the biasing member 72 within the recess 118 of the piston 71, The aperture 75 of the
cap 73 is aligned with the plunger 76 and the cap 73 is secured within the shut-off valve
cavity 70 to maintain the shut-off valve 32 within the shut-off valve cavity 70. The cap 73
is secured within the shut-off valve cavity by any suitable means such as press fit, ghuing, or
threading. The alignment of the aperture 75 with the phimger 76 allows the plunger 76 to
move freely through the cap 73 and ongage the filter assembly 15. The operation of the
shut-oft valve 32 will be explained in greater detail below.

The locking slots 34 and 35 are located on the second end 171 of the manifold 16
and are designed to secure the filter asserobly 15 from the manifold 16, The locking slots
34 and 35 include a receiving slot 90 and 91, and a locking rail 100 and 101, The receiving
slots 90 and 91 and the locking rails 100 and 131 lock the filter assembly 15 to the manifold
{6 and prevent accidental removal of the filter assernbly 15 from the manifold 16. The
mating tube cavity 160 and the support shoulder cavity 161 receive the filter assembly 15.

Figures 1 and 2 illustrate the filter assembly 15, The filter assembly 15 includes a
flow tube 21, an interfocking connector 17, a filter cartridge 19, and a filter housing 18, The
flow tube 21 15 a cylinder that runs from the top of the filter assembly 15 to a location that is
substantially and completely at the bottom of the filter assembly 15, The flow tube 21
includes an intake opening 52 and an exit opening S3. The flow tube 21 allows liquid that
has been filtered by the filter cartridge 19 to be trapsported into the manifold 16 and out of
the filtration systern 10,

The interlocking connector 17 is cylindrical in shape and designed to mate with the
manifold 16, The interfocking connector 17, which is preferably constructed from a plastics
material through a molding process, inchides a base 4, a mating tube 41, a support
shoulder 43, o-rings 124-125 and o-ring groves 132-133. The base 40 is located at the top
of the filter housing 18 and includes locking tabs 22 and 23. The locking tabs 22 and 23 are
placed within the locking slots 34 and 335 of the manifold 16 to facilitate the locking the
filter assembly 15 to the manifold 16, The operation of the locking tabs 22 and 23 wili be
explained in greater detail below. The mating tube 41 connects with the mating tube cavity
160 of the manifold 16 and includes a top 45 and an intake port 42, The top 45 of the
mating tube 41 is an engagement point between the filter assembly 15 and the plunger 83 of

the pressure relief valve 33 and also includes the exit opening 53 of the flow tube 21, The
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intale port 42 of the mating tube 41 recetves liquid from an outside source after it passes
through the manifold 16. Liquid passed tuto the intake port 42 travels into the interfocking
connector 17 and then into the filter cartridge 19 for filtering. The support shoulder 43
located on top of the base 40 and provides support for the mating tube 41. The support
shoulder 43 connects with the support shoulder cavity 161 of the manifold 16 and 1s also an
cngagement point between the filter assernbly 15 and the shut-off valve 60,

The o-rings 124-125 provide a seal to prevent liquid from escaping the filter
assembly 15 after entering the interlocking connector 17. The o-ring grooves 132-133
provide an attachment point for the o-rings 124-125. The o-rings 124 and 125 are placed at
the top and bottom of the intake port 42 within the o-ring grooves 132 and 133 and the o-
rings 126 and 127 are placed within the o-ring grooves 134 and 135,

The filter cartridge 19 is cylindrical in shape and i3 hollow in the center to allow for
the passage of the flow tube 21, The filier cartridge 19 includes filter media designed 1o
filter hiquid that enters the filter cartridge 19. The filter media within the filter cartridge 19
may be of any suitable material or combination of materials such as sediment, carbon, or
polyphosphate.  After hiquid enters the filter assembly 15, the pressure from the hignd
source forces hiquid through the interlocking counnector 17 and into the filter cartridge 19
where it 1s filtered.

The filter housing 18 is cylindrical in shape and receives the filter cartridge 19 and
the interlocking connector 17. The filter housing 1R inclades a flow channel 30, o-rings
128-129, and o-ring grooves 136-137. The flow channel 50 receives Hquid that enters the
filter assembly 15 and is filtered by the filter cartridge 19, After liquid has been filtered by
the filter cartridge 19 i is held within the flow channel 50 until i 15 transported by the flow
tube 21 juto the manifold 16, The o-rings 128-129 provide a seal to prevent liguid from
escaping the filter assernbly 15 after the liquid enters the interlocking connector 17 and the
filter cartridge 19. The o-ring grooves 136-137 provide an attachment point for the o-rings
123-129. The o-rings 123-129 are placed within the o-ring grooves 136-137. The filter
housing 18 can be made of any suitable material but in the preferred embodiment the filter
housing 18 is made of plastic through a molding process.

The filter assembly 15 is assembled in the following manner. The o-nngs 124-125
are placed within the o-ring grooves 132-133. The interlocking connector 17 is mated to the
filter cartridge 19 by any suitable means such as glue. Both the interlocking connector 17
and the filter cartridge 19 are placed within the filter housing 18. The o-rings 128-129 are
placed between the interlocking connector 17 and filter housing IR within the o-ring

grooves 136-137.  Afier placoment of the o-rings 128-129 between the interlocking
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connector 17 and the filter housing 18, the interlocking connector 17 and the filter
housing 1R are attached by any suitable means such as sonic welding, Alternatively,
threading may be provided within the filter housing I8 and the cutside of the interlocking
connector 17, The threading would be provided within an upper portion of the filter
housing 18 and adjacent the interlocking connector 17, the interlocking 17 would also
mchude threading on the outside that would be adjacent to the threading of the filter housing
18. Threading the filter housing 1¥ and the interlocking connector 17 would aliow the
removal of the interlocking connector 17 and the filter cartridge 19 from the filter housing
I8, By allowing removal of the mterlocking connector 17 and filter cartridge 19 from the
filter housing 18, the filter housing I8 can be reused after sufficient cleaning therchy
preventing waste,

The operation of the filtration system 10 includes attaching the filter assembly 15 to
the manifold 16 and removing the filter assembly 15 from the manifold 16, The operation
of attaching the filter assembly 15 to the manifold 16 is as follows. The locking tabs 22 and
23 are lined up with the receiving slots 90 and 91 of the locking slots 34 and 35. The
mating tube 41 is placed within the mating tube cavity 160 and the support shoulder 43 is
placed within the support shoulder cavity 161, With the locking tabs 22 and 23 lined uwp
with the receiving slots 90 and 91 and the mating tube 41 and the support shoulder 43
placed within the mating tube cavity 160 and the support shoulder cavity 161, the locking
tabs 22 and 23 are inserted into the receiving slots 90 and 91 and rotated along the locking
rails 100 and 101 until they are locked into position. As the locking tabs 22 and 23 are
inserted into the receiving slots 90 and 91, the plunger 76 of the shut-off valve 32 engages
the support shoulder 43 of the mterlocking conuector 17 and the plunger 83 of the pressure
relief valve 33 cogages the top 45 of the mating tube 41, Engagement of the plunger 76
with support shoulder 43 of the interfocking connector 17 overcomes the biasing force of
the biasing member 72 and moves the shut-off valve 32 from a normally closed position
fnte an open position. With the shut-off valve 32 in the open position, the aperture 75 of the
piston 71 aligns with the inlet tube 149 10 allow liquid to pass into the filter assembly 15,
Engagement of the plunger 83 with the top 45 of the mating tube 41 overcomes the biasing
torce of the biasing member 81 and moves the piston 80 of the pressure relief valve 33 from
a normally open into a closed position. In the closed position the ball valve 89 of the piston
80 seals the aperture 159 of the cap 152 therchy preventing any liquid under pressure that is
trapped within the filiration system 10 from escaping.

After the shut-off valve 32 15 moved into an open posttion and the pressure relief

valve 33 1s moved into a closed position, hiquid passes from the indet port 30 of the manifold
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16 and imto the inlet twbe 149 Liquid travels within the inlet tube 149 and passes
through the aperture 75 of the piston 71, After passing through the aperture 75 of the piston
71 lguid will travel through the intake port 42 and o the interlocking connector 17, Fluid
pressure forces liquid that enters the interlocking connector 17 to be transported to the filter
cartridge 19 where the liquid is filtered and passes into the flow channel 30 of the filter
housing body 18, Afier Higuid passes tnto the flow channel 50 it is ready to be transported
to an outside source. When an end user operates an outside source such as a water tap,
pressure within the system forces the Hiquid from the flow channel 50 and inte the intake
tube 52 of the flow tube 21, The hquid contained within the flow tube 21 will be forced out
of the exit opening 53 and into the extt tube 150, Liguid will then pass the plunger 83 of the
pressure relief valve 33 and exit out of the manifold 16 through the outlet port 31 to the end
source.

The operation of removing the filter asserobly 15 from the manifold 16 1s as follows.
The operator will rotate the filter assembly 15 so that the locking slots 22 and 23 line up
with the receiving slots 90 and 91 of the manifold 16. After the operator rotates the filter
assembly 15 so that the locking slots 22 and 23 line up with the receiving slots 90 and 91 of
the manifold 16 the operator can remove the tilter asserbly 15 from the mamifold 16,

As the operator begins removing the filter assemably 15 from the manifold 16 the
phunger 76 of the shut-off valve 32 and the plunger 83 of the pressure relief valve 33 begin
1o disengage from the support shounlder 43 of the interfocking connector 17 and the top 45 of
the mating tube 41, After disengagement of the plunger 76 with the support shoulder 43 the
biasing force of the biasing member 72 moves the piston 71 of the shut-off valve 32 into a
closed position. In the closed position the aperture 74 of piston 71 resides offset from the
infet tube 149 to prevent liguid from passing into the filter asserably 15, After
disengagement of the plunger 83 with the top 45 the biasing force of the biasing member 81
moves the piston 30 of the pressure relief valve 33 into an open position. With the pressure
reliet valve 33 in the open position, the ball valve 89 of the piston 80 anseals the apertare
159 of the cap 158 thereby bleeding the prossure from any liquid trapped within the
filtration system 1. In particular, a small amount of liquid passes the platform 86 of the
piston 83 and escapes through the aperture 159 of the cap 158 thereby relieving pressure

and preventing leakage.
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CLAIMS
I. A filtration system, comprising:
a manifold, including:

a mating tube cavity,

an inlet tube communicating with an inlet port and the mating tube cavity,

a shut-oft valve disposed in the inlet tube, wherein the shut-off valve is n a
normaally closed position and is movable to an open position,

a pressure relief valve commmunicating with the mating tube cavity, wherein
the pressure relief valve 15 o a normally open position and 1s movable o a closed position,
and

an exit tube communicating with the mating tube cavity and an outlet port;
and

a filter assembly, comprising:

3 filter cartridge,

a filter housing having the filter cartridge disposed therein,

an interlocking connector including 8 mating tube having an intake port, the
interlocking counnector being disposed atop and in fluid convnunication with the filter
cartridge and coupled with the filter housing, wherein engagement of the interlocking
connector with the manifold inserts the mating tube within the mating tube cavity and aligns
the intake port of the interlocking connector with the inlet tube of the mamfold, further
wherein engagement of the interfocking connector with the manifold moves the shut-off
valve from its normally closed position to it open position and the pressure relief valve
from its normally open position to its closed position, thereby facilitating the delivery of
Liquid into the filier cartnidge, and

a flow tube disposed within the filter cartridge and the nterlocking connector, the
flow tube communicating exterior to the interlocking connecter, wherein the engagement of
the interlocking connector with the manifold ahigns the flow wibe with the mating cavity
such that filtered liquid from the filter cartridge flows from the flow tube into the mating
cavity and to the exit port through the exit tube.
2. The filtration system according to claim 1, wherein the manifold mchides a shut-off
valve cavity intersecting the inlet tube of the manifold.
3 The filtration system according to claim 2, wherein the shut-oft valve, comprises;

a piston having an aperture therethrough disposed in the shut-off valve cavity;

a cap disposed in the shut-off valve cavity for securing the piston within the shut-off

valve cavity;
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a phinger connected with the piston  and extending from the shut-off valve
cavity; and

a biasing member disposed in the shut-off valve cavity and coupled with the pision,
wherein the biasing member biases the piston to block the inlet tube, further wherein the
interlocking connector upon engagement with the manifold pushes the plunger, thereby
moving the piston within the shut-off valve cavity such that its aperture aligos with the inlet
tube of the manifold.
4. The filtration system according to claim 3, wherein the manifold includes a support
shoulder cavity adjacent the mating tabe cavity.
5. The filtration systern according to clairn 4, wherein the nterlocking connector
includes a support shoulder, wherein, upon engagement of the interfocking connector with
the manifold, the support shoulder pushes the planger of the shut-off valve, thereby moving
the piston within the shut-off valve cavity such that its aperture aligns with the inlet tube of
the manifold.
6. The filtration system according to claim 3, wherein the manifold includes a pressure
relief valve passage communicating with the mating cavity and exterior to the manifold.
7 The filtration system according to claim 6, wherein the pressure relief valve,
compriscs;

a piston disposed in the pressure relief valve passage;

a cap disposed in the pressure rehef valve passage, the cap including an aperture
therethrough communicating exterior to the manifold;

a phinger connected with the piston and extending from the pressure relief valve
passage into the mating cavity; and

a biasing member disposed in the pressure relief valve passage and coupled with the
piston, wherein the biasing member biases the piston away from the aperture of the cap,
further wherein the interlocking connector upon engagement with the manifold pushes the
phunger, thereby moving the piston within the pressure relief valve passage such that the
piston seals the aperture of the cap.
8. The filtration system according to claim 7, wherein, upon engagement of the
mterlocking connector with the manifold, the mating tube of the interlocking convector
pushes the plunger of the pressure relief valve, thereby moving the piston within the
pressure relief valve passage such that the piston seals the aperture of the cap.
9. The filtration system according to claim 7, wherein, upon the removal of the
mnterlocking connector from the manifold, the biasing member biases the piston away from

the aperture of the cap such that higuid cscapes through the aperture of the cap, thereby
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relieving pressure and preventing leakage.
14 The filtration system according to claim |, wherein the manifold includes at least
one locking slot.
Ii The filtration system according to claim 10, wherein the interlocking connector

includes at least one locking tab, wherein engagement of the interlocking connector with the
manifold inserts the at least one locking tab into the at least one locking slot, further
wherein rotation of the interlocking connector relative to the manifold locks the at least one
focking tab into the at least one locking slot.
2. The filtration system according to claim 11, wherein the interlocking connector
includes a base having the at least one locking tab thereon
13 The filtration systern according to claim 1, wherein the interlocking connector
permanently connects with the filter housing, thereby making the filter assembly disposable.
14. The filiration system according to claim 1, wherein the interlocking connector
removably connects with the filter housing, thereby making the filter cartridge replaceable.
15. A method for a filtration system, comprising:

coupling a filter assembly with a manifold such that an intake port of the filter
assembly aligns with an inlet tube of the manifold and a flow tube of the filter assembly
communicates with an exit tube of the manifold;

pushing with the filter assembly a shut-off valve of the manifold from its normally
closed position to its open position such that lguid flows into the filter assembly from the
inlet tube of the manifold and filtered hiquid flows into exit tube of the manifold from the
flow tube of the filter assembly; and

pushing with the filier assembly a pressure relief valve of the manifold from s
normally open position to s closed position.
6. The method for a filtration system according to claim 1§, wherein coupling the filter
assembly with the manifold, comprises:

mserting at least one locking tab of the filter assembly into at least one locking slot
of the manifold; and

rotating the filter assembly relative to the manifold thereby locking the at least one
tocking tab into the at least one locking slot.
7. The roethod for a filtration system according to claim 15, further comprising:

decoupling the filter assembly from the manifold;

releasing contact of the shut-off valve with the filter assembly such that the shut-off
valve returns from its open position to s normally closed position, thereby preventing

hquid flow into the filter assembly from the inlet tube of the manifold; and
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releasing contact of the pressure relief valve with the filter assembly such that
the pressure velief valve returns from s closed posttion to s normally open position,
therchy allowing an escape of hiquid through the pressure relief valve that relieves pressure
and prevents leakage.
I8 The method for a filtration system according to claim 17, further comprising

coupling a new filter assembly from the manifold.
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