
US 20040251 192A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2004/0251192 A1 

Fritze et al. (43) Pub. Date: Dec. 16, 2004 

(54) 

(76) 

(21) 

(22) 

(60) 

(51) 

CROSSFLOW FILTRATION SYSTEM WITH 
QUICK DRY CHANGE ELEMENTS 

Inventors: Karl Fritze, Denmark Township, MN 
(US); Nathan E. Marks, Savage, MN 
(Us) 

Correspondence Address: 
CUNO Incorporated 
400 Research Parkway 
Meriden, CT 06450-1018 (US) 

Appl. No.: 10/838,140 

Filed: May 3, 2004 

Related US. Application Data 

Provisional application No. 60/467,663, ?led on May 
2, 2003. 

Publication Classi?cation 

Int. Cl.7 ................................................... .. B01D 61/00 

30(0 

(52) US. Cl. ....................................... .. 210/321.6; 210/232 

(57) ABSTRACT 

Across?oW ?ltration system including at least one quick dry 
change cross?oW ?ltration cartridge designed to rotatably 
interface With a manifold assembly. The quick dry change 
cross?oW ?ltration cartridge can comprise a membrane 
element, for example an ultra?ltration membrane, micro?l 
tration membrane, nano?ltration membrane or reverse 
osmosis membrane element enclosed Within a housing. The 
quick dry change cartridge includes an inlet stream, a 
permeate stream and a concentrate stream. The manifold 
assembly includes three similar ?oW paths; an inlet stream, 
a permeate stream and a concentrate stream. When engaged, 
the cartridge and manifold assembly de?ne continuous inlet 
?oW paths, permeate ?oW paths and concentrate ?oW paths 
that connect across the interface. Thus, all of the connections 
to the Water ?ltration system can be made onto the manifold, 
and the resulting connected system is compact and easy to 
connect. 
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CROSSFLOW FILTRATION SYSTEM WITH 
QUICK DRY CHANGE ELEMENTS 

RELATED APPLICATIONS AND PRIORITY 
CLAIM 

[0001] The present invention claims priority to US. Pro 
visional Application No. 60/467,663, ?led May 2, 2003 and 
entitled, “RESIDENTIAL REVERSE OSMOSIS SYSTEM 
WITH QUICK DRY CHANGE ELEMENTS,” Which is 
hereby incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to the ?eld 
of Water ?ltrations systems. More speci?cally, the present 
invention relates to cross?oW ?ltration systems utilizing a 
cross?oW ?ltration element capable of being added and 
replaced by a quick connect attachment. 

BACKGROUND OF THE INVENTION 

[0003] Water ?ltration systems designed for use in the 
home are Well knoWn. Due to increasing concerns With 
regard to Water quality, be it supplied by a Well or a 
municipality, the popularity of such systems has increased 
markedly. Some Water ?ltration systems incorporate reverse 
osmosis ?ltration. 

[0004] Typical reverse osmosis systems include a reverse 
osmosis membrane assembly, a pressure tank, a control 
element, a puri?ed Water faucet and a tubing/piping assem 
bly de?ning the various ?oW paths. In general, an inlet Water 
source is supplied to the membrane assembly Where it is 
separated into a puri?ed Water stream (commonly referred to 
as permeate) and a concentrated Waste stream (commonly 
referred to as concentrate). The permeate may How to a 
pressure tank Where it can subsequently be accessed through 
the pure Water faucet. The concentrate is typically piped 
directly to drain. The control element Working in conjunc 
tion With a series of valves in the tubing/piping assembly and 
the pure Water faucet generally operates the system and may 
include various monitoring sensors, for eXample conductiv 
ity/resistivity and How sensors to insure the system is 
functioning properly. 

SUMMARY OF THE INVENTION 

[0005] The present invention comprises a cross?oW ?ltra 
tion system, for eXample a residential cross?oW ?ltration 
system, including at least one quick dry change cross?oW 
?ltration cartridge designed to rotatably interface With a 
manifold assembly. The quick dry change cross?oW ?ltra 
tion cartridge can comprise a membrane element, for 
eXample an ultra?ltration membrane, micro?ltration mem 
brane, nano?ltration membrane or reverse osmosis mem 
brane element enclosed Within a housing. Arotatably engag 
ing cartridge fastener has tWo mated elements With one 
element attached to the housing of the ?ltration cartridge and 
the mated second element of the fastener attached to a 
docking port on the manifold. The housing includes a 
housing cap having the ?rst fastener element for rotatably 
connecting to the mated second fastening element at the 
docking port on the manifold assembly. The fastener can 
comprise a variety of designs of mated elements, for 
eXample, angled tabs, grooves, helical threads, multi-stage 
engagement members using threads and/or tabs and combi 
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nations thereof. Similarly, the mated second fastening ele 
ment can comprise corresponding mated elements, such as 
angled tabs, grooves, ramps, multi-stage engagement mem 
bers or combinations thereof, for interfacing With the ?rst 
fastener element. The port on the manifold can also com 
prise a variety of capture mechanisms such that the cartridge 
fastener does not disengage unintentionally. Examples of 
appropriate rotatably engaging cartridge fasteners contem 
plated for use With the Water puri?cation systems described 
herein include, for eXample, those disclosed in US. patent 
application Ser. Nos. 09/618,686, 10/196,340, 10/202,290 
and 10/406,637, all of Which are hereby incorporated by 
reference in their entirety. 

[0006] The quick dry change cartridge includes three ?oW 
paths Within the housing and a cross?oW ?ltration media 
element. The three ?oW paths include an inlet stream, a 
permeate stream and a concentrate stream. The manifold 
assembly includes three similar ?oW paths; an inlet stream, 
a permeate stream and a concentrate stream. When engaged, 
the cartridge and manifold assembly de?ne continuous inlet 
?oW paths, permeate ?oW paths and concentrate ?oW paths 
that connect across the interface. Thus, all of the connections 
to the Water ?ltration system can be made onto the manifold, 
and the resulting connected system is compact and easy to 
connect. In contrast, reverse osmosis designs With a separate 
condensate drain are represented by US. Pat. Nos. 3,746, 
640, 4,391,712, 4,876,002, 5,122,265, 5,435,909, 5,527,450, 
5,580,444 and 6,436,282, all of Which are hereby incorpo 
rated by reference in their entirety. 

[0007] When the ?ltering capacity of the cross?oW ?ltra 
tion media element is consumed, the unitary construction of 
the cartridge alloWs for quick and easy replacement With a 
neW cartridge containing a neW cross?oW ?ltration media 
element. As there is no disassembly of the cartridge ?lter, the 
replacement process can be accomplished Without Water 
spillage. In addition, the time required is only that necessary 
to rotatably remove a spent cartridge and rotatably install a 
neW cartridge. Generally, disassembly and reassembly of the 
housing and ?lter cartridge can be performed by hand 
Without any tool, although a tool can be used if desired. In 
certain embodiments, the ?ltering characteristics of the 
cross?oW ?ltration system can be adjustably varied by 
replacing a cartridge ?lter having a ?rst media With a neW 
cartridge ?lter having a second type of ?ltration media. In 
addition, operational performance of the cross?oW ?ltration 
system can be adjusted, Which may be desired due to 
changes in the feedWater chemistry, simply by replacing 
cartridge ?lters Wherein the cartridge ?lter includes a spe 
ci?c ori?ce, thereby controlling overall recovery of the 
cross?oW ?ltration system. Adjustment can be performed by 
varying the backpressure on the concentrate stream, for 
eXample, by using a How restrictor such as an ori?ce or 
valve. 

[0008] In a ?rst aspect, the invention pertains to a cross 
?oW ?ltration system comprising a cross?oW cartridge ?lter 
and a manifold. The cross?oW cartridge ?lter can comprise 
a housing, an enclosed cross?oW ?ltration media and a ?rst 
fastener element de?ning three ?lter connections that are 
respectively in ?uid communication With a ?lter feed chan 
nel, a ?lter permeate channel and a ?lter concentrate channel 
passing Within the cartridge ?lter. The manifold can com 
prise a second fastener element mated With the ?rst fastener 
element, the manifold having three manifold ?oW channels 
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that connect respectively to three manifold connections on 
the second fastener element. The three manifold connections 
connect on a one-to-one basis With the three ?lter connec 
tions When the ?rst fastener element is engaged With the 
second fastener element. 

[0009] In another aspect, the invention pertains to a cross 
?oW ?ltration ?lter comprising a ?lter housing, a cross?oW 
?ltration element and a ?lter cap. The cross?oW ?ltration 
element can comprise a cross?oW ?ltration media such as a 

micro?ltration membrane, an ultra?ltration membrane, a 
nano?ltration membrane or a reverse osmosis membrane. 

The ?lter cap can include channels for directing and dis 
tributing a feed Water stream, a concentrate stream and a 
permeate stream. The ?lter cap can further comprise engage 
ment members alloWing for interconnection, for eXample 
rotatable engagement, With a ?lter manifold. 

[0010] In another aspect, the invention pertains to a cross 
?oW ?ltration manifold comprising a manifold body and a 
manifold connection. The manifold body and the manifold 
connection can de?ne a feed ?oW channel, a permeate ?oW 
channel and the a concentrate ?oW channel. The manifold 
connection can include an engagement member for alloWing 
rotatable connection With a cartridge ?lter. The cross?oW 
?ltration manifold can include a How restriction, such as a 
valve or ori?ce, in the concentrate ?oW channel to back 
pressure and control the Water recovery for a cross?oW 
?ltration cartridge. The cross?oW ?ltration manifold can 
include a biased closed valve in the feed ?oW channel to 
prevent Water spillage When the manifold is not engaged 
With a cartridge ?lter. The cross?oW ?ltration manifold can 
include a check valve in the permeate ?oW channel to 
prevent backWard How of ?ltered Water through the mani 
fold. 

[0011] In another aspect, the invention pertains to a 
method for forming a Water ?ltration system With a cross 
?oW ?lter. The method comprises connecting the cross?oW 
?lter to a manifold such a feed ?oW circuit, a permeate ?oW 
circuit and a concentrate ?oW circuit are formed and isolated 
by a cross?oW ?ltration media. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a side vieW of a cross?oW ?ltration 
assembly. 
[0013] FIG. 2 is an exploded, perspective vieW of a 
cross?oW cartridge ?lter. 

[0014] 
[0015] FIG. 4 is a sectional, side vieW of a cross?oW 
?ltration element. 

FIG. 3 is a sectional, side vieW of a ?lter housing. 

[0016] FIG. 5 is a sectional, side vieW of a ?lter dam. 

[0017] FIG. 6 is a sectional, side vieW of a ?lter cap. 

[0018] FIG. 7 is a top, end vieW of the ?lter cap of FIG. 
6. 

[0019] FIG. 8 is a bottom, end vieW of the ?lter cap of 
FIG. 6. 

[0020] FIG. 9 is a sectional, side vieW of a cross?oW 
cartridge ?lter. 

[0021] FIG. 10 is an exploded, perspective vieW of a 
manifold assembly. 
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[0022] FIG. 11 is a perspective vieW of a distributing 
member. 

[0023] 
[0024] FIG. 13 is a perspective vieW of the connecting 
member of FIG. 12. 

[0025] FIG. 14 is a sectional, side vieW of the connecting 
member of FIG. 12. 

[0026] FIG. 15 is a perspective, end vieW of the manifold 
assembly of FIG. 10. 

[0027] FIG. 16 is a side vieW of the manifold assembly of 
FIG. 10. 

[0028] FIG. 17 is a sectional, side vieW of the manifold 
assembly of FIG. 10 take along line A-A of FIG. 16. 

[0029] FIG. 18 is a sectional, side vieW of the cross?oW 
?ltration assembly of FIG. 1. 

[0030] FIG. 19 is a schematic diagram of a Water treat 
ment system including a cross?oW ?ltration assembly. 

[0031] FIG. 20 is an eXploded, perspective vieW of an 
embodiment of a Water treatment system. 

FIG. 12 is a side vieW of a connecting member. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] As illustrated in FIG. 1, an embodiment of a 
cross?oW ?ltration assembly 90 of the present invention 
comprises a manifold assembly 92 and at least one cross?oW 
cartridge ?lter 94. As depicted in FIG. 1, an embodiment of 
the cross?oW ?ltration assembly 90 includes a supply tube 
96, a concentrate tube 98 and a permeate tube 100. 

[0033] The cross?oW cartridge ?lter 94 is more clearly 
illustrated in FIG. 2. Generally, cross?oW cartridge ?lter 94 
comprises a ?lter housing 108, a cross?oW ?ltration element 
110, a How director 112 and a ?lter cap 114. Filter housing 
108, How director 112 and ?lter cap 114 are constructed of 
suitable polymers for eXample, polypropylene or polyethyl 
ene. Cross?oW cartridge ?lter 94 is constructed so as to be 
?Xedly sealed and closed such that When replacement is 
necessary, the entire cartridge is replaced as opposed to 
replacing individual cartridge components such as cross?oW 
?ltration element 110. This system has a single ?lter ele 
ment. Different systems can incorporate different numbers 
of ?lter elements, such as tWo, three, four or more of the 
same or different types, as Well as holding tanks. One 
particular design With multistage ?ltration is described fur 
ther beloW. 

[0034] As is shoWn in FIGS. 2 and 3, ?lter housing 108 
comprises a molded polymeric structure having an open end 
116 and a closed end 118. In some embodiments, ?lter 
housing 108 comprises a gripping element 120 as shoWn in 
FIG. 2, for eXample a projecting surface, on closed end 118. 
Open end 116 can include an internal circumferential notch 
122 to promote the interconnection and assembly of cross 
?oW cartridge ?lter 94. Filter housing 108 generally can 
have a smooth inner Wall 124 and can include an internal 
projection 126 protruding upWard from the internal surface 
of closed end 118, as shoWn in the cross-sectional vieW of 
FIG. 3. Internal projection 126 can comprise a tapered guide 
surface 128 for use during assembly of cross?oW cartridge 
?lter 94. 
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[0035] As depicted in FIG. 4, cross?oW ?ltration element 
110 can comprise a spirally Wound design referred to as a 
spiral Wound element, in Which a cross?oW ?lter membrane 
media 130 is glued to and Wrapped around an interior 
permeate tube 132 having one or a plurality of tube bores 
134. Permeate tube 132 has a cylindrical con?guration 
including an open tube end 136, a closed end 138 and a tube 
recess 140. At open tube end 136, permeate tube 132 
includes a Weld channel 142. A tube recess 140 can be 
dimensioned to accommodate insertion of internal projec 
tion 126 of ?lter housing 108 (FIG. 3) during assembly. For 
purposes of clarity, it is to be understood that the tube bores 
134 are located betWeen open end 136 and closed end 138. 

[0036] In some embodiments, the cross?oW ?lter mem 
brane media 130 can comprise tWo sheets of membrane, for 
example sheets of reverse osmosis, nano?ltration, ultra?l 
tration or micro?ltration membrane, sandWiched over a 
spacer material. The tWo sheets of membrane can be glued 
around three sides With a fourth side being open and glued 
to the permeate tube 132 alloWing Water to be ?ltered 
through the individual ?at sheets, into the spacer material, 
through the tube bores 134 and ?nally into permeate tube 
132. The cross?oW ?lter membrane media 130 can be 
manufactured of polymers such as cellulose acetate, polya 
mide and polysulfone. Suitable cross?oW ?lter membrane 
media 130 is manufactured and sold by companies such as 
GE Water Technologies (formerly Osmonics, Inc.), DoW 
Liquid Separations/FilmTec, Hydranautics and Koch Mem 
brane Systems, among others. In alternative embodiments, 
the cross?oW ?lter membrane 130 can comprise tubular 
elements and/or sheets of membrane. 

[0037] How director 112 depicted in FIGS. 2 and 5, 
comprises a media end 144, a cap end 146, a central 
throughbore 148 and a plurality of perimeter throughbores 
150. Central throughbore 148 and perimeter throughbores 
150 are isolated by interior Wall 152. Media end 144 has a 
circular con?guration With a diameter slightly greater than 
open end 136 of interior permeate tube 132 such that a 
circumferential projecting lip 154 projects around the perim 
eter of cross?oW ?ltration element 110. Central throughbore 
148 interfaces With media end 144 at a projecting sealing 
surface 156. Projecting sealing surface 156 is dimensioned 
for insertion into open end 136 and includes a ?anged 
sealing surface 158 having a circumferential Weld energy 
director 160 corresponding to Weld channel 142 of interior 
permeate tube 132. Cap end 146 is de?ned by end surfaces 
of an exterior Wall 162, interior Wall 152 and a plurality of 
support ribs 164 shoWn in FIG. 2. 

[0038] Filter cap 114 depicted in FIGS. 2, 6, 7 and 8 
comprises a manifold engagement end 166, a cartridge 
sealing end 168, a plurality of supply throughbores 170, a 
central permeate throughbore 172 and a concentrate bore 
174. Permeate throughbore 172 is dimensioned to accom 
modate the insertion of interior Wall 152 of ?lter damn 112. 
Concentrate bore 174 is de?ned by an outlet portion 174a 
and an inlet portion 174b. Outlet portion 174a can comprise 
a precision drilled or molded bore restriction. Alternatively, 
an ori?ce, for example a drilled ori?ce With an ori?ce ?lter, 
can be mounted Within the outlet portion 174a to provide a 
desired cross-sectional opening With the outlet portion 174a. 
An interconnecting cavity 176 is exposed at manifold 
engagement end 166 and includes a plurality of notches 178 
along a perimeter Wall 180 of interconnecting cavity 176. 
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Also Within interconnecting cavity 176 is a pair of arcuate 
interface ramps 182a, 182b. Asealing cavity 184 is exposed 
at cartridge sealing end 168 and is dimensioned to accom 
modate ?oW director 112. Filter cap 114 includes an exterior 
surface 186 including a fastening element for connecting 
With a mated fastening element on the assembly manifold 
102. The fastening element can comprise a pair of circum 
ferential ramps 188a, 188b, also depicted in FIG. 2. For 
interfacing With ?lter housing 108, the ?lter cap comprises 
a circumferential insertion lip 190, a circumferential recess 
192 and a circumferential ?ange 194. While in this embodi 
ment ?lter damn 112 and ?lter cap 114 are separate ele 
ments, these elements can be formed as a single integral unit. 

[0039] A sectional vieW of an assembled cross?oW car 
tridge ?lter 94 is illustrated in FIG. 9. FloW director 112 is 
positioned With respect to cross?oW ?ltration element 110 
such that the projecting sealing surface 156 is slidingly 
inserted into the open tube end 136. When properly posi 
tioned, Weld energy director 160 at least partially resides 
Within Weld channel 142. Using a suitable Welding process, 
for example spin Welding or ultrasonic Welding, the Weld 
energy director 160 and Weld channel 142 can be attached. 
At the same time, projecting lip 154 can be sealed by friction 
bonding and/or the use of a suitable adhesive about the 
outside of cross?oW ?ltration element 110. Cross?oW ?ltra 
tion element 110 is directed into the open end 116 of ?lter 
housing 108 such that the internal projection 126 is inserted 
into the tube recess 140. Filter cap 114 is positioned and 
directed such that the cartridge sealing end 168 is proximal 
the cap end 146 and the open end 116, causing slidable 
insertion of the interior Wall 152 into the central permeate 
throughbore 172. Simultaneously, the circumferential inser 
tion lip 190, circumferential recess 192 and the circumfer 
ential ?ange 194 contact the ?lter housing 108, for example 
at internal circumferential notch 122. Using a suitable Weld 
ing process, for example spin Welding or ultrasonic Welding, 
?lter cap 114 is Welded to ?lter housing 108 to form the 
completed cross?oW cartridge ?lter 94. Suitable adhesive 
sealing methods can also be employed during the assembly 
of cross?oW cartridge ?lter 94 in addition or as an alternative 
to a Welding process. 

[0040] When assembled, cross?oW cartridge ?lter 94 
de?nes three distinct ?oW circuits: a feed Water ?oW circuit, 
a permeate ?oW circuit and a concentrate ?oW circuit. 
Incoming feed Water enters the feed Water ?oW circuit 
through the supply throughbores 170 such that the feed 
Water ?oWs through the ?lter cap 114. The feed Water then 
passes through the perimeter throughbores 150 on the How 
director 112 and into cross?oW ?ltration element 110. As the 
feed Water passes across the cross?oW ?lter membrane 
media 130, puri?ed Water enters the permeate ?oW circuit 
through the tube bores 134 in the interior permeate tube 132. 
The permeate ?oW circuit is de?ned by the interior permeate 
tube 132, the central throughbore 148 on the How director 
112 and the central permeate throughbore 172 on ?lter dam 
114. Any Water that passes across cross?oW ?ltration ele 
ment 110 Without entering the permeate ?oW circuit ?oWs 
out the bottom of the cross?oW ?ltration element 110 and 
into the concentrate ?oW circuit. The concentrate ?oW 
circuit is ?rst de?ned by the gap betWeen the exterior of the 
cross?oW ?ltration element 110 and the smooth inner Wall 
124. The concentrate ?uid circuit is further de?ned by the 
concentrate bore 174 Whereby concentrate is collected and 
distributed out of the cross?oW cartridge ?lter 94. 
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[0041] As illustrated in FIG. 10, an embodiment of mani 
fold assembly 92 can comprise a distributing member 196, 
a connecting member 198, a spring loaded valve 200, a pair 
of ?rst O-ring seals 202a, 202b and a pair of second O-ring 
seals 204a, 204b. 

[0042] Distributing member 196 is illustrated in FIGS. 10 
and 11. Distributing member 196 has a distribution end 206 
and a connection end 208. Extending betWeen the distribu 
tion end 206 and the connection end 208 are a distribution 
feed throughbore 210, a distribution concentrate through 
bore 212 and a distribution permeate throughbore 214. 
Located on connection end 208 is a pair of attachment 
projections 216. Connection end 208 further includes a 
connecting surface 218 and a perimeter distribution Wall 
220. Perimeter distribution Wall 220 includes a ?lter receiv 
ing means, shoWn as a pair of tabs 222a, 222b and a pair of 
sloped members 224a, 224b. 

[0043] Connecting member 198, as shoWn in FIGS. 12, 13 
and 14, includes a manifold attachment end 226 and a ?lter 
attachment end 228. Manifold attachment end 226 includes 
a feed inlet bore 230, a permeate outlet bore 232 and a 
concentrate outlet bore 234. Manifold attachment end 226 
further includes a pair of manifold attachment members 236 
for interconnection of the connecting member 198 to the 
distributing member 196. Filter attachment end 228 includes 
a connector projection 238 With a permeate throughbore 240 
in ?uid connection With the permeate outlet bore 232. Filter 
attachment end 228 further includes a feed outlet bore 241. 
Connector projection 238 has a pair of circumferential 
projection grooves 242a, 242b for receiving the O-ring seals 
202a, 202b. Connector projection 238 has a diameter such 
that connector projection 238 inserts into the central perme 
ate throughbore 172. Connecting member 198 includes a 
pair of circumferential body grooves 246a, 246b for receiv 
ing O-ring seals 204a, 204b. Located betWeen circumferen 
tial body grooves 246a, 246b is a concentrate inlet bore 250. 

[0044] Manifold assembly 92 is generally constructed as 
shoWn in FIGS. 10, 15, 16 and 17. Distributing member 196 
is oriented such that the connection end 208 is facing the 
manifold attachment end of the connecting member 198. 
The spring loaded valve 200 is positioned such that it is 
captured and resides on a valve seat 251 Within the distri 
bution feed throughbore 210 and the feed inlet bore 230 as 
the distributing member 196 and the connecting member 
198 are coupled. As the distributing member 196 and the 
connecting member 198 come into contact, the manifold 
attachment members 236 slide over the attachment projec 
tions 216. Once the connection end 208 and the manifold 
attachment end 226 are in physical contact, the distributing 
member 196 and the connecting member 198 are joined With 
a suitable joining technique, for example sonic Welding 
and/or adhesive bonding. When the distributing member 196 
and the connecting member 198 are operably joined, a 
continuous manifold feed channel 252 is de?ned by the 
distribution feed throughbore 210, the feed inlet bore 230 
and the feed outlet bore 241; a continuous manifold con 
centrate channel 254 is de?ned by the concentrate inlet bore 
250, the concentrate outlet bore 234 and the distribution 
concentrate throughbore 212; and a continuous manifold 
permeate channel 256 is de?ned by the permeate through 
bore 240, the permeate outlet bore 232 and the distribution 
permeate throughbore 214. In alternative embodiments, the 
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distribution member and the connection member can be 
formed as a single integral unit. 

[0045] FolloWing the assembly and plumbing of manifold 
assembly 92, the cross?oW cartridge ?lter 94 is sealingly 
attached to the manifold assembly 92 as shoWn in FIG. 18. 
In one embodiment, the cross?oW cartridge ?lter 94 is 
rotatably coupled to the manifold assembly 92. Cross?oW 
cartridge ?lter 94 is positioned and aligned such that central 
throughbore 148 is in alignment With and proximate to 
connector projection 238. Connector projection 238 is slid 
ably inserted into central throughbore 148 such that circum 
ferential ramps 188a, 188b physically contact tabs 222a, 
222b. Cross?oW cartridge ?lter 94 is rotatably biased such 
that circumferential ramp 188a is captured betWeen tab 222a 
and sloped member 224a While circumferential ramp 188b 
is simultaneously captured betWeen tab 222b and sloped 
member 224b. Further rotation of cross?oW cartridge ?lter 
94 causes approximation of the cross?oW cartridge ?lter 94 
and the manifold assembly 92 such that connector projection 
238 is fully inserted into central throughbore 148. Ulti 
mately, the ?rst pair of O-ring seals 202a, 202b create a ?uid 
tight seal betWeen connector projection 238 and central 
throughbore 148 to prevent Water leakage. As connector 
projection 238 is fully inserted into central throughbore 148, 
either arcuate interface ramp 182a or 182b contacts the 
spring loaded valve 200. As cross?oW cartridge ?lter 94 is 
rotated, arcuate interface ramp 182a or 182b causes spring 
loaded valve 200 to compress such that the spring loaded 
valve 200 is lifted from the valve seat 251. As spring loaded 
valve 200 is lifted from valve seat 251, feed Water can begin 
to How into the manifold assembly 92. 

[0046] Once the cross?oW ?ltration assembly 90 is 
assembled, feed Water can begin to How into the manifold 
assembly 92 through the supply tube 96. The feed Water 
?oWs past the spring loaded valve 200 Within the manifold 
feed channel 252 and enters the cross?oW cartridge ?lter 94 
through the supply throughbores 170. The feed Water enters 
the cross?oW ?ltration element 110 such that some Water is 
directed through the membrane media 130. As the Water 
travels the length of cross?oW ?ltration element 110, the 
Water volume decreases While the number of contaminants 
present Within the Water ?oW increases. At the end of the 
cross?oW ?ltration element 100 nearest the closed end 118, 
the concentrated feed Water ?oWs from the cross?oW ?ltra 
tion element 110 to form a concentrate stream having a high 
concentration of contaminants. At the same time, puri?ed 
Water that has passed through the membrane media 130 is 
collected Within the interior permeate tube 132 to form a 
permeate stream, essentially free of contaminants. 

[0047] The concentrate stream ?oWs betWeen the cross 
?oW ?ltration element 110 and the inner Wall 124. By 
directing the concentrate stream in the gap betWeen the 
cross?oW ?ltration element 110 and the inner Wall 124, the 
potential for deadspots or regions of stagnant Water is 
eliminated. By eliminating deadspots, the potential for bio 
logical groWth and contamination Within the cross?oW ?l 
tration element 110 is minimiZed. The concentrate stream 
enters the circumferential concentrate bore 174 Whereby the 
concentrate stream ?oWs into the concentrate inlet bore 250. 
O-ring seals 204a, 204b prevent the concentrate stream from 
contaminating either the feed stream or the permeate stream. 
From the concentrate inlet bore 250, the concentrate stream 
is directed through the manifold concentrate channel 254 






