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FILAMENT WOUND HOUSING FOR A
REVERSE OSMOSIS FILTER CARTRIDGE

FIELD OF THE INVENTION

The present invention relates to a housing for a
reverse osmosis filter cartridge. The housing utilizes a
unique assembly at each of its ends for séaling and
providing fluid connections to the housing ends.

BACKGROUND OF THE INVENTION

‘Reverse osmosis is a well-known process for the
separation of solvent from a solvent-solute. solution. The
process utilizes a semipermeable membrane and high
pressures to selectively diffuse solvent molecules through

-the membrane resulting in separation of pure solvent from

the solvent-solute solution. .

Reverse osmosis systems typically utilize a
cylindrical filter having walls formed from a semipermeable
membrane material. A solvent-solute solution, from which
pure solvent is to be removed, is contacted with the outer
circumferential membrane wall of the filter. Upon
application of sufficient pressure to the solution and
filter exterior, i.e. typically at least about 100 psi and
often from about 500 psi to about 1500 psi, solution is
driven toward the interior of the filter. Pure solvent is
then typically collected from the ends of the filter.

Filter housings are provided for containing reverse
osmosis filters. The housings are commonly formed from
steel in view of the relatively high pressures existing
within the housing during separafibn. As will be
appreciated, steel housings are expensive and so have to
some extent, limited the applicability and use of reverse
osmosis systems.

Plastic filter housings have been introduced which
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existing 7 successfully removed without damaging the cap or housing,

8 such as to replace a filter cartridge, the end cap must
9 then be re-—-attached. Re-attached end caps are often

10 susceptible to failure upon pressurization of the filter
11 housing. Thus, there is a need for an improved end cap
12 assembly that enables ready removal of an end cap and

i3 secure re-attachment thereof to a plastic filter housing,
14 without a loss in the integrity of the housing upon re-
15 assembly.

16 Another drawback to currently known filter housings,
17 metal or plastic, is the limited degree of installation
18 'flexibility.' That is, except for custom designéd housings
19 and systems which are typically relatively expensive,

20 commercially available housings are available in only a

21 limited number of connection configurations. Thus, it

22 would be desirable to provide a filter housing with an

23 increased number of connection configurations.

24
25 SUMMARY OF THE INVENTION
26 The present invention achieves all of the foregoing

27 objectives and provides a filter and housing assembly

28 comprising a filament wound hollow housing having a sleeve
29 member at one or both ends, a reverse osmosis filter, and
30 end members adapted to fit within and sealingly engage a

31 respective sleeve member to thereby sealingly enclose the
32 filter. In another aspect, the invention provides a filter
33 housing assembly comprising a tubular inner liner, a hollow
34 cylindrical end cap aligned and disposed next to an end of
35 the inner liner, an outer liner disposed upon the outer

36 circumferential surfaces of the inner liner and the end cap
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3 sealingly engage the end cap. In yet another aspect, the
invention provides an assembly for retaining a filter
element comprising a tubular inner liner, first and second
hollow cylindrical end caps each disposed at an end of the
inner linef,'an outer liner disposed over the inner liner
and the end caps, and first and second heads disposed
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within and sealingly engaged with the corresponding end
10 caps.

11 BRIEF DESCRIPTION OF THE DRAWINGS

12 FIG. 1 is an exploded view illustrating the components
13 of a preferred embodiment hou51ng in accordance with the
14 present invention;

15 FIG. 2 is an exploded view of one end of the preferred
16 embodiment housing without an outer liner, illustrating in
17 greater detail the primary components of the subject

18 assembly; :

19 FIG. 3 illustrates an end of the preferred embodiment
20 housing when the components of FIG. 2 are assembled;

21 FIG. 4 illustrates an end of a partially assembled

22 preferred embodiment housing abutted against a winding

23 mandrel prior to formation of an outer liner;

24 FIG. 5 illustrates the assembly of FIG. 4 after

25 deposition of an outer liner;

26 FIG. 6 is a perspective sectional view of an end cap
27 component utilized in the preferred embodiment housing;

28 FIG. 7 is a perspective sectional view of a head

29 component utilized in the preferred embodiment housing;

30 FIG. 8 illustrates typical flow directions of liquid
31 entering and exiting the assembled preferred embodiment

32 housing; and

33 FIG. 9 is a perspective partial sectional view of one
34 end of the preferred embodiment housing illustrating one
35 possible configuration of side and endports.
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6 having an outer liner 102 disposed about its periphery.

7 The outer liner 102 is preferably formed by depositing a

8 resin coated filament on the outer surface of the inner

9 liner 10 by a process described below. The outer liner 102
10 is. formed upon the inner liner 10 to provide two end

11 regions or sleeves that extend coaxially from the ends of
12 the cylindrical assembly, and that each receive an end cap
13 30, a head 60, and a snap ring 90. The filament wound

14 housing 1 retains a filter cartridge 2 residing within the
15 housing 1 and provides connections for one or more

16 sideports 110 and/or one or more endports 114 to and from
17 the filter 2. Typically, many commercially available

18 replacement filter cartridges, i.e. filter 2, are provided
19 with coaxially extending endports, such as endports 114.
20 Referring to FIG. 2 in which the outer liner 102 is
21 not shown, the preferred configuration of each end of the
22 hgusing 1 is as follows. The end cap 30 coup;gs one end of
23  the inner liner 10 to the head 60. A rear annular edge 32
24 of the end cap 30 is fitted over the circumferential

25 periphery of one end of the inner liner 10. One or more
26 sealing rings 20 may be used facilitate sealing between

27 those components to prevent leakage. Likewise, a front

28 annular edge 34 of the end cap 30 is fitted over a rear
29 face 62 of the head 60 and preferably around the

30 circumferential periphery of the end of the head 60

31 proximate to the rear face 62. The head 60 is inserted

32 within the end cap 30 a distance such that another sealing
33 ring 50, disposed around the periphery of the head 60

34 proximate to the front face 64 of the head 60, engages a
35 lip or ledge 40 formed along the interior periphery of the
36 end cap 30 described in greater detail below. This
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; 4 portion of the preferred embodiment housing depicted in

FIG. 2. As can be seen, the head 60 is fully inserted into

the end cap 30 such that the front face 64 of the head 60

is flush with the front edge 34 of the end cap 30. FIG. 3

also illustrates that the rear edge 32 of the end cap 30 is

disposed over the outer periphery of the inner liner 10.

10 The preferred embodiment housing 1 comprises an outer

11 liner 102 that provides a hard rigid outer shell. The

12 outer liner 102 is preferably formed by depositing, for

13 example by filament winding techniques, a resin coated or

14 resin impregnated plurality of fibrous strands about the

15 outer periphery of the inner liner 10 and the end caps 30.

16 As can be seen in FIG. 1, an important feature of the

17 present invention is that the outer liner 102 extends

18 significantly beyond the ends of the inner liner 10 and the

19 end caps 30 and hence provides a sleeve disposed at each

20 end of the housing 1.

21 Referring to FIG. 4, each sleeve is preferably formed

22 by utilizing a winding mandrel 120 that abuts an end of the

23 partially assembled inner liner 10 and end cap. 30.

24 Specifically, the end of the winding mandrel 120 abuts the

25 front edge 34 of the end cap 30. Thus, when forming the

26 outer liner 102, i.e. by depositing resin impregnated
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27 filaments when a filament winding technique is employed,

28 the outer liner 102 is deposited or formed upon a portion
29 of the winding mandrel 120. The winding mandrel 120 is

30 preferably a cylindrical member having an outer diameter

31 that is about the same as the outer diameter of the end cap
32 30 against which the mandrel 120 abuts. The outer surface
33 of the winding mandrel 120 may be treated or coated to

34 facilitate deposition of the material forming the outer

35 liner 102. Upon completion of forming the outer liner 102,
36 the winding mandrel 120 is removed from the wound assembly
37 to thereby produce the noted sleeve extending coaxially at
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6 Patents 3,610,420; 3,804,259; 3,879,243; and 4,351,092, a11
7 of which are hereby incorporated by reference. Information
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8 pertaining to fibers and resin systems, manufacturing

9 processes, and related matters is provided in "Filament .
10 Winding Composite Structure Fabrication", S. T. Peters,

11 W. D. Humphrey, and R. F. Foral, Society for the

12 Advancement of Material and Process Engineering, January

i3 1991, which is also hereby incorporated by reference.

14 It is preferred to utilize a channel-forming member

15 130 disposed around the outer surface of the winding
16 mandrel 120, preferably positioned toward or proximate the
17 end of the mandrel 120 abutted against the front edge 34 of
18 theé end cap 30 to produce a recessed groove on the interior
19 circumferential surface of the sleeve. Placing a channel-
20 fdrming member 130 on the outer surface of the mandrel 120
21 prior to depositing the material forming the outer liner

22 102 results in the formation of a recess on the interior

23 circumferential surface of the sleeve having a

24 configuration corresponding to that of the chahnel-forming
25 member 130. The resulting recess is utilized to receive

26 the snap ring 90 described in greater detail below. The

27 channel-forming member 130 can be in the form of a

28 conventional O-ring. '

29 FIG. 5 illustrates the assembly of one end of the

30 inner liner 10 and end cap 30 abutted against the winding
31 mandrel 120, upon formation of the outer liner 102. It can
32 be seen from FIG. 5 that the outer liner 102 extends

33 significantly beyond the end of the inner liner 10, the end
34 cap 30, and the channel-forming member 130. In accordance
35 with the preferred embodiment of the present invention, it
36 is desirable to form the outer liner 102 so that it has an
37 increased wall thickness at the ends of the housing 1.
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FIG. 6 is a sectional view of the preferred embodiment
10 end cap 30. The end cap 30 provides a rear annular edge 32
11  which circumscribes the inner liner 10 in the assembled

12 housing 1, a front annular edge'34 which faces outward from
13 the end of the inner liner 10 in the housing 1 and receives
14 the head 66, and an exterior circumferential surface 42 and
15 an interior circumferential surface 44 both extending

16 between the front and rear edges 34 and 32. Formed

17 proximate to the rear edge 32, along the interior

18 circumferential surface 44, is a channel 36 adapted to

19 receive the sealing ring 20. Also formed along the

20 interior surface 44, preferably adjacent or near the

21 channel 36, is a rear ledge 38 that serves as a stop when
22 the end cap 30 is slid over an end of the inner liner 10 so
23 that the rear edge 32 circumscribes the liner 10. That is,
24 in the assembled housing 1, an end or edge of the inner

25 liner 10 abuts or engages the rear ledge 38. With regard
26 to the front of the end cap 30, it is preferred to provide
27 é-front ledge 40 formed along the interior surface 44,

28 preferably proximaté the front edge 34. The front ledge 40
29 provides a stop for the head 60 when it is inserted within
30 the end cap 30.

31 °  FIG. 7 is a detailed sectional view of the head 60

32 illustrating its preferred configuration. The head 60

33 comprises a support ring 66 that is disposed within the end
34 cap 30 in the assembled housing 1, a sealing plate 61

35 disposed at the front edge 34 of the end cap 30 in the

36 assenmbled. housing 1, and a hollow, generally cylindrical

37 bridge member 76 extending between the sealing plate 61 and



“4- 1 _DESERI PTION OF THE PREFERRED EMBCODI MENTS 2

FIG 1 ill st atBes l{ GceR! | MAry conponents of a 3 preferred enbodi nent
f.i | amenthis assenbly 1 in 4 accor dancg=w

i nventio 1 5 generally conprlses[~‘ 50 : 2 oW

I nner i ng an outer liner 102 dispoge BEEhpliery.
7 The outer I|ner 102 is. preferably formed by depost=rg §D resfn

coated filanent on the outer surface of t#e inner 9

process dgscrihed Rﬁl oMt er i ne s.fo 0 he

i nner |ineér (5‘9‘1 (R?A%dte {Tﬂ? e%%l l'lil]'e éeg‘?%?glgla‘g% g\i/eég?gagg E Ignd

coaX|aIIy2fromnqn$eﬁﬂﬁﬁcﬁ4 that fame%yﬁuhﬂar@afrgmsbhel?ndaﬁéptﬁati@a@he

recei ve an en%%bﬂéﬁ hows ifg hfaﬂnéoanaaﬁpésﬁﬂéﬂyrﬂﬂﬁeaeed &881fhament
r

wound 14 housi.ng 1 retains filter I dge, 2 %I g n the 15
housi ng 14an R%Qiﬁcﬁﬁ?¥xﬁﬂﬁﬁt7%ns The Swerert ping ¢ def B@ﬁo € ¥e9r
and/ or one or fave ENdt Sid lingérted within the end cap 30. The

6 support ring 66 preferably includes a plurality of spokes
7 68 radially extending from one end of the centrally
8 disposed bridge member 76 or interior region of the support
9 ring 66 to an outer periphery of the ring 66. The hollow
10 bridge member 76 defines a flow channel 70 extending from
11 the rear face 62 to the front face 64 of the head 60. As
12 explained in greater detail below, the flow channel 70
13 provides fluid communication between the support ring 66
14 and the sealing plate 61. The flow channel 70 also
15 provides fluid communication between a region along the
16 front face 64 of the sealing plate 61 and an endport 114 of
17 the filter 2 (see FIG. 1) that is inserted within the
18 channel ‘70 from the rear face 62. It is preferred to
19 provide a sealing member 78 within the flow channel 70,
20 such as along the interior surface of the channel 70 and
21 preferably proximate the rear face 62. The sealing member
22 78 may be a conventional O-ring. The sealing member 78 is
23 utilized to effectuate a seal around a filterxsndport 114
24 when the endport 114 is inserted into the flow channel 70.
25 The head 60 also comprises a sealing member 74 disposed
26 about the periphery of the sealing plate 61 along or toward
27 the front face 64 of the head 60 which facilitates sealing
28 between the head 60 when inserted into the end cap 30.
29 The housing 1 is preferably assembled from two
30 subassemblies. A first subassembly comprising (i) the
31 inner liner 10, (ii) one end cap 30 disposed at one end of
32 the first subassembly (the other end of the first
33 subassembly being closed) or two end caps 30 each disposed
34 at opposing ends of the first subassembly, and (iii) the
‘35 outer liner 102 disposed upon the outer circumferential
36 surfaces of the inner liner 10 and the end cap(s) 30,
37 thereby providing a sleeve at one or both ends, is mated or
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descri bed 8 n the event cthaktthé Détrot. subhssembly comprises two end caps -
9 30, engagement between the first and second subassemblies
10 is accomplished by inserting a head 60 into each end of the
11 first subassembly containing the filter 2, the support ring
12 66 of each head 60 being inserted first, so that the
13 sealing plate 61 is received within the sleeve of the first
14 subassembly. Each head 60 is further inserted into a
15 corresponding end cap 30 so that the front face 64 of the
16 sealing plate 61 is flush with the front edge 34 of the end
17 cap 30. In the event the filter cartridge 2 comprises a
18 centrally disposed coaxially extending filter endport 114,
19 the endport 114 is inserted within the flow channel 70.
20 Each head 60, disposed at the ends of the first
21 subassembly, is then secured in place by inserting the snap
22 ring 90 within a recessed groove formed along the interior
23 circumferential surface of a sleeve. As will]pe recalleqd,
24 the recessed groove is preferably formed by the channel-
25 forming member 130 described in conjunction with FIGS. 4
26 and 5. With reference to FIG. 1, the snap ring 90
27 preferably comprises an arcuately shaped resilient and
28 deformable member having two ends 92 spaced apart from one
29 another, and an outer circumferential edge 94. The snap
30 ring 90 is inserted within the recessed groove by applying
31 a compressive force at the ends 92, directing the ends
32 toward one another, then placing the snap ring 90 within
33 the groove, and releasing the snap ring 90 whereby the
34 résiliency causes the edge 94 of the ring 90 to engage the
35 inner circumferential surface of the sleeve, specifically
36 within the groove. The snap ring 90 is dimensioned such
37 that upon placement within the recessed groove, at least a



-5- 1 arrangenent provides a novel and uni que end construction 2 for a
filter housing. 3 FIG 3 illustrates in greater detail the assenbl ed
end 4 portion of the preferred enbodi nent housing depicted in 5 FIG 2.
As can be seen, the head 60 is fully inserted into 6 the end cap 30 such
that the front face 64 of the head 60 7 is flush with the front edge 34
of the end cap 30. FIG 3 8 also illustrates that the rear edge 32 of
the end cap 30 is. 9- disposed over the ouiler periphery of the inner I|iner
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2 circumferential surface.of the sleeve and toward the
cylindrical or longitudinal axis of the housing such that
the head 60 disposed on one side of the ring 90, is
securely retained within the housing and cannot slide past
the ring 90 toward the housing end.

FIG. 8 illustrates the assembled preferred embodiment
filament wound housing 1. Typically, the housing 1
comprises a filter sideport 110 and a filter endport 114 at
10 each end of the assembly. Although as previously noted,

11 the filter 2 typically comprises endports 114 coaxially
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12 ex@ending from each of its ends, the present invention

13 housing 1 may provide additional endports ll4a as

14 illustrated in FIG. 9.  That is, in addition to endports

15 114 coaxially projecting from the ends of a filter 2, the
16 housing 1 may comprise additional supplemental endports

17 114a extending from one or both ends of the housing, such
18 as from the front face 64 of the head 60 and extending

19 along an axis pérallel but not coextensive with the

20 longitudinal axis of the housing 1. Furthermore, the

21 housing 1 may in some instances, not contain any sideports
22 110, but instead provide one or more openings through the
23 housing side for connection with conduits or pipes such as
24 might be existing at an installation site. 1In the event

25 that the housing 1 éomprises one or more sideports 110, or
26 openings in the sidewall of the housing 1, it is preferred
27 that the sideport 110 or opening be located in the sidewall
28 of the housing 1 between the sealing plate 61 and the

29 supﬁért ring 66 of the head 60. The openings defined in

30 the support ring 66 between the spokes 68 enable fluid flow
31 between an end of the filter 2 and a sideport 110. As will
32 be'appreciated, the sealing plate 61 prevents fluid flow

33 from an end of the filter.2 through an end or sleeve

34 portion of the housing 1. _

35 Sideports 110 or openings are preferably provided in
36 the sidewall of the housing 1 by utilizing an end cap 30

37 having a corresponding number of access ports formed in the
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9 preferred to utilize a cone-shaped plug to insert into the
10 port 31 whereby the cone portion of the plug extends above

11 the outer surface of the outer liner 102, and thereby which

12 guides filaments around the opening of the access port 31.
13 Upon completion of filament winding, the plug is removed to
14 reveal the access port.31 ready for accepting a sideport

15 member 110. |

16 . The present invention includes embodiments in which

17 only one filter éideport 110 or filter endport 114 is

18 ‘utilized on an end of the housing 1, or various

19 combinations of a plurality of sideports 110 and a single
20 endport 114 are used on an end of the housing 1. Moreover,
21 multiple endports 114 and/or 1l4a may be provided and/or

22 multiple sideports 110 can also be provided on an end of

23 the housing 1. The present invention also includes

24 embodiments in whlch -only one end of the hous1ng 1 contains
25 one or more sideports 110 and/or endports 114 and/or 1ll4a.
26 Furtliermore, the present invention includes a filter

27 housing having additional ports for rinsing or flushing the
28 filter, such as with a rinse solution or solvent.

29 It is particularly preferred to provide the following
30 port configuratioﬁs: (i) one sideport 110 and one endport
31 114 on each end of the housing i; (ii) no sidepofts 110 and
32 two endports 114 and 114a on each end; (iii) one sideport
33 110 and one endport 114 on one end and two endports 114 and
34 114a on the other end; (iv) one sideport 110 and no endport
35 on one end and one sidepdrt 110 and one endport 114 on the
36 other end; (v) two endports 114 and 114a on one end and one
37 endport 114 on the other end; (vi) two endports 114 and



34 facilitate deposition of the material formng the outer 35 l'i ner
102. Upon conpletion of formng the outer liner 102, 36 the w nding

mandrel 120 is renoved fromthe wound assenbly 37 to thereby produce the
not ed sl eeve extending coaxially at

-6- 1 an end of the housing. Further in this regard, the outer 2
surface of the winding nandrel 120 may be treated or coated 3 to
facilitate renoval of the w nding mandrel~-1220 fromthe 4 resulting sl eeve

Bre. di ool dsed WiEA, o ol el ana Bi8 s faepor€ a1y S ethe thERLETehAC T s
4,351, 0922 al When utilizing multiple endports 114 and 114a on'one' end, a
3 first endport 114 can be located along the longitudinal or
cylindrical axis of the assembly 1 and one or more other
endports 114a can be located along the front face 64 of the
head 60, and preferably oriented parallel to the first
endport 114. It is contemplated that extra sideports or
endports can be provided, and if not used, be blocked off

- IR W T S

or plugged. _

10 It is important to note that the supplemental endports
11 114a, i.e. those that project from a front face 64 of a

12 head 60 and that are parallel with a coaxially extending
13 endport 114, do not generally provide access to the

14 interior of the filter 2 as does a coaxially extending

15 endport 114. Supplemental endports 1ll4a typically provide
16 the same function as the sideports 110, and service the

17 same region proximate a filter end as do the sideports 110.
18 When providing a supplementai endport 1ll4a, it is

19 contemplated that the function of the endport 1l4a will be
20 to direct inflow or feed to the housing 1 and/or to direct
21 sediment, particulate matter, and/or a waste stream from
22 tﬁe interior of the housing 1.

23 . The endports 114 and 11l4a and sideports 110 are sized
24 to provide suitable flow rates to and from thé filter 2

25 disposed within the housing. In addition, the.ports are
26 sized such that they readily connect to conventional

27 plumbing and hardware. Typically, the ports will be from
28 about 1/2 inch to about 3/4 inch in diameter and can be

29 threaded.

30 The filter housing can be nearly any size and take

31 other forms besides the preferred cylindrical or tubular
32 configuration described herein. It is most preferred that
33 the housing be cylindrical and have a diameter sufficient
34 to accommodate a 4 inch diameter reverse osmosis filter

35 element.

36 A wide array of materials can be utilized for the

37 various components of the housing 1 of the present



of mhlch are he e i ncorporated by reference. Information 8

pertaln resin systens, nmanufacturing 9 processes, and
rel at ed
Fabri cati

E ided in "Filanment 10 W ndi ure
ers, 11 W D. Hunphrey, afdTis SHEETJIAS BESc) et y
for the 12  Advancement of Material and Process E glneeﬁﬁﬁgAcﬁﬁnuar 13
1991, which is also hereby incorporated by reference 1% 't
preferred to utilize a channel -form ng nmesBer 15 130 di sposed around t he
outer surface of the w nding 16 mandrel 120, preferably positioned toward
or proximdte tilyentionyNearinany inert plaskieean bai erpleyeds £ox5: thege

34 of 18 2 thdmietr Qaihé‘iﬁ 10 fuckuss, abmeqassemﬂw@aet@npbhyetnyzéner o9

circunferenti al surfa the Ieev Plac n channel - for

ronber 150 on R S dRae G T artiSHE DAPE Sonffuppafed, BBF, o
t he naterMaI'mhennnpeﬂm&xngzwlo dnpennangJmpbmeﬁhétendnusheréquﬁnementst a
recess 13 [ €40 ve

havi ng a &c%%%{%’%{]{l%leg%ﬁe@éﬁg g toi%ﬁa?éﬁg?ﬁ %ué%ﬁg ?ggm ng 25
nmenber 13@ nregesiing y kigeid %ah%amwm%m%onec‘émelzaer the snap

ring 90 descriibrinDISROEIa d6é aih HEEGFAandEewith FERaPEghitemeheg. member

130 can b% in rhhee n];a?tren}fatlsa gor tﬁ:g nt\alﬁ téé’é‘aﬁo anénﬁead 60 are preferably

9 selected to be the same or similar, or at least compatible
10 with the materials utilized for the inner liner 10. Other
11 suitable materials for the end cap 30 and the head 60
12 include for instance polyvinyl chloride or various nylon
13 alloys. The end caps 30 and heads 60 are preferably
14 injection molded. As previously noted, all the sealing
15 rings, i.e. rings 20, 50, 74, and 78, can be in the form of
16 conventional O-rings. Accordingly, they may be formed from
17 Xknown suitable elastomers such as EPDM. The snap ring 90
18 is preferably formed from a relatively rigid, yet flexible
19 material, such as fiberglass, a strong thermoplastic, or a
20 metal or alloy thereof.

21 Since the preferred embodiment assembly 1 utilizes a
22 separate inner liner 10 that contacts the liquid undergoing
23 filtration, the outer liner 102 does not contact that

24 liquid. Therefore when working with liguids intended for
25 human consumption for instance, the outer liner need not be
26 formed from the same materials dictated by FDA requirements
27 and health concerns, as the inner liner 10. This feature
28 is of particular importance to the industry since it

29 enables housings to be formed from a higher proportion of
30 less éxpensive materials.

31 Although the preferred embodiment of the present

32 invention filter housing comprises a filament wound outer
33 liner, it is to be understood that the present invention

34 includes housings that are not formed by filament winding
35 techniques. Thus, the present invention encompasses a

36 filter housing that is formed from one or more metals or

37 alloys, such as for instance steel or aluminum, that



29 FIG 5 illustrates the assenbly of one end of the 30 i nner
liner 10 and end cap 30 abutted agai nst the w nding 31 mandrel 120, upon
formation of the outer liner 102. It can 32 be seen fromFIG 5 that the
outer liner 102 extends 33 significantly beyond the end of the inner
liner 10, the end 34 cap 30, and the channel -form ng nenber 130. |In
accordance 35 with the preferred enbodi nent of the present invention, it
36 i.s desirable to formthe outer liner 102 so that it has an 37

i ncreased wall thickness at the ends of t4-housing 1.

-7- 1 Typically, such thickness, as measured _at each distal end 2
portion ofl a sitddige rthreendasgembhbestdesaribed herabBut

2 Furthermore, while the foregoing details are what is
felt to be the préferred embodiments of the present '
inventibn, no material limitations to the scope of the
claimed invention are intended. Further, features and
design alternatives that would be obvious to one of
ordinary skill in the art are considered to be incorporated
herein. The scope of the invention is set forth and

O 0~ 6 0 b W

particularly described in the claims.herein below.



3 3/4 inch. Geater or lesser thicknesses may be utilized if 4
desired. Upon conpletion of wi nding or deposition of the 5 outer liner

102, the “ 20 is renoved from 6 the assenbly. The end
portion o\ﬂ““'“ﬂ“lm “ u 102 may 7 be cut or otherw se nmachined to
formthe desirfedteni 8 * configuration of the sIeI FLG-.6 is

a sectional view of the preferred enbodi nent 10 eﬁHE%%MEBDHASEEgNe d cap
30 provides a rear annular edge 32 11 whjLh circ cri BEBLAGEDI nner||| i
10 in the assenbl ed_ 12 housing 1, the front annul ar €dge & WhreH=
outward from Eﬁﬁl—lﬁegkhaﬂgg—gﬁé inner liner 10 in the housing 1 and
receives 14 the head 60, and an exterior circunferential surface 42 and
15 an injerior cunf er surface 44 bot bet ween
the front and rear dges£3§ ;#8r3§ E8Pﬁé8g %7 mé gﬁk?#%iﬁﬁmarear
edge 32, a&@ong the interachousdng bavingf er £irss emhfac5e¢4>nd end canthed
36_adapt €ty 10 g9 owrfﬁ%_-i‘?ogh@xigﬁh'lﬁ 9:"::3% %Qld '%Iﬁ%tf PRy the 20

i nterior surface prefera ace near 21 channe] 36, is a
rear |edge? 38 ?%‘?néeﬁvés §§1§ §9&§1ﬂﬁe|§urﬁ‘?er ?‘ﬁé’-’@ﬁd ac firs¥ iand13 g over

an end of $he s886ndl s1eevéOmefbe?3 profjeditinge firon s@d@e £33t rendrsgid bes
the liner 10. That _is 24 in the sseqp ed hou3|n% Gy qg Qr e%gf of
t he inner sald second end, respectively, whereln said rst and

7 second sleeve members are formed by a filament winding

8 technique;

9 a reverse osmosis filter disposed within said

10 hollow interior; . '

11 a first end member adapted to fit within and

12 sealingly engage said first sleeve member; and

13 a second end member adapted to fit within and
.14 sealingly engage said second sleeve member.

1 2. The filter and housing assembly of claim 1
2 wherein the entirety of said housing is formed by a
3 filament winding process.

1 3. The filter and housing assembly of claim 1
2 wherein said housing further has a liner disposed within
3 said hollow interior.

1 4. The filter and housing'assembly of claim 3
wherein said reverse osmosis filter is disposed within said

3 liner.

1 5. The filter and housing assembly of claim 1

2 wherein said first end member comprises a head unit

3 providing a support ring for fitting within said first

4 sleeve member and a sealing plate for sealingly engaging

5 said first sleeve member.

—
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25 liner 10 abuts or engages the rear |edge 38. Wth regard 26 to the
front of the end cap 30, it is preferred to provide 40

Lﬁg?ilﬂllm\ﬂﬂlllﬂﬂllﬂlmge 30 25 piovides b ctop fof IS smmcam when|)

e HEAdED whenlli t
is insertéd within® the end cap 30. 31 Fle—2—ts—aderartred
sectional view of the head 60 32 . illustrating its preferred
configuration. The head 60 33 conprises&a support ring 66 that is

di sposed within the_ end n the,assenbl e hou 1 sealin
plate 61 15 . disgdsed 'ﬁlf‘etﬂéfggﬁn?ngdﬂgu%ﬁngf aﬁﬁgmgﬂ, ;‘“n%t he 36 ’
assenbl ed.2 howheagein smﬂdahéaalumﬁtgeaetnétypr¢VIdés|aabriage imeimdbear

nenper 76&”“(g§¥éﬁhfﬁﬁyffgwégﬁ §§fhiggp85§£er§ﬁgagﬂd said sealing plate.

7. The filter and housing assembly of claim 6
wherein said head unit has a front face and an oppositely
directed rear face, and said bridge member defines a hollow

- W N P

region extending from said front face to said rear face.

-

8. The filter and housing assembly of claim 5

V]

wherein said second end member comprises a head unit.

9. The filter and housing assembly of claim 1
further comprising at least one endport extending coaxially
from at least one of said housing first end and said second
end, and optionally at least one sideport extending
transversely from at least one of said housing first end

L N LT I S

" and said second end.

10. The filter and housing assembly of claim 9
wherein said housing comprises a port configuration
selected from the group consisting of: (i) one sideport and
one epdport on each of said housing first and.second ends,
(ii) two endports on each of said housing first and second
ends, (iii) one sideport and one endport on said housing
first end and two endports on said housing second end, (iv)
one sideport on said housing first end and one sideport and

W 0 9 6 O b W VvV

one endport on said housing second end, (v) two endports on

=
o

said housing first end and one endport on said housing

jary
iy

second end, and (vi) two endports on said housing first end

[y
[

and one sideport on said housing second end.

11. A filter housing assembly comprising:
a cylindrical inner liner having a first end and
a circumferential outer surface, said inner liner defining
a hollow interior accessible from said first end of said

oo W R

inner liner;
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1 the—supporiﬁiingjﬁiﬁ_The sealing plate 61 defines the 2 " front face

64 that faces outward fromthe end cap 30 in the 3 assenbl ed housing 1
and an mmumﬂ ed sealing 4 plate rear face 72. The support
r| ng 66 m&m’m face 62 that is inserted wthin the end cap
. The 6 ¢ duppors rrng 66 preferably includes affp Tal O] 7
68 radially extending fromone end of the centrall §$S E%gﬁggg _Fe
menber. 76 or interior region of the support 9 ri ng_66 ter

peri phery of the ring 66. The hol  ow 10 -1@ri dge nmenber 76 deflnes a flow

channel 70Q. extending from the rear face 62.tg_th nt _f 4 f the
head 60. Q%s 12 explajﬁe }%oz 8%5%Pd5éF3?|eBQ|SRP 5ﬁ&1890ﬁ 13
provi des f1 ui ;a coeammiredge; oan btnherhorhsusfippe;t andng edrgnmfezn@tnhd

seal ing plgate er Té\?rféc?&" CBGE{QeéaZQ Qﬁigaéé? eQi:Q*ﬂﬂl.ﬂé %le'ékr@eﬁe sai

comuni cat | on befween a regfon ace-6 séal i ng
plate 61 &hd ﬁ%ﬁ?‘i year oedges, Fﬂédf ehdepap defdning, ajhoddew | s

i nserted 19 t hldhaﬁ&xl%ccsgéﬂnfé fQofanBtthaiaafrBﬁﬁeaﬁa reh&' eSigissf erred
to 19 prOV|de sea quanfb 38 Tﬂ hl@ t he ¢hagnel .70,
d en ned along the cy rical axis of said

12 inner liner wherein said rear edge of said end cap is

13 disposed proximate to said first end of said inner liner;
14 an outer liner disposed upon said circumferential
15 outer sqrface of said end cap and at least a portion of

16 said circumferential outer surface of said inner liner,

17 said outer liner coaxially extending beyond said front edge
18 of said end cap to a first end of said outer liner thereby
19 defining a circumferential interior surface between said

20 front edge of said end cap to said first end of said outer
21 liner; and

22 a head disposed within and sealingly engaging

23 said circumferential interior surface of said outer liner.

12. The filter housing assembly of claim 11 wherein
said circumferential interior surface of said outer liner
defines a retaining channel between said front edge of said
end cap and said first end of said outer 1ine£, said filter
housing assembly further comprising:

- a retaining ring releasably disposed within said
retaining channel thereby securing said head disposed
within and sealingly engaging said circumferential interior
surface of said outer liner.

O 0o O b 0N

13. The filter housing assembly of claim 11 wherein
said end cap includes a rear ledge extending along the
interior surface of said end cap proximate to said rear
edge of said end cap, said rear edge of said end cap being
disposed over said first end of said inner liner and at
least a portion of said circumferential outer surface of
said inner liner.

N ok WY R
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eﬁeh~as‘aLQ_g_thgﬁLhterior surface of the channel 70 and 21
preferabl roxi mte the rear face 62. The sealing menber 22 78 may be a

conventl ﬁﬂfmnﬂr”' e sealing nenber 78 is 23 act uat e
a seal m“' ndport 114 24  when the J&b’%ﬁt‘*EﬁkﬂAﬁﬁﬁEﬁ\b(irted
into the flow"ch’émnsel */0. 25 The head 60 al so c‘ npr i SEPWAGEDs ea) i flg 50
di sposed 26 about the periphery of the sealing plate 61 along or toward
27 the front face 64 of the head 60 whigd facilitates sealing 28
bet ween the head 60 when inserted into the end cap 30.
housi ng 1Yis prefetdbly 5’@5@#@4"@}' s ingo a:ﬁ?em@%%%li‘%su "R“F’F?%‘t‘
subassenby ceanal fead Cue)dgfdtefwsam Y dapdls ih ddritadtherstn sepa 30
di sposed gt o] d of 3% first subassenmbly (the other end of the
first 33 % su é§§ oIMBr J N8k end caps 30 each di sposed 34
at opposi ng ends of the flrst subassenbly, and (iii) the 35 outer |iner
102 di spoged upon e o é%#? B/
l'i ner 10 gnd t he e% cag?,%g %’(} eret?yso%m(?w dliﬂ%]fi&ee%ge%ltlé%&h;énor
bot h ends2 i sSaddegngr cap includes a channel extendlng along the

3 interior surface of said end cap proximate to said rear

edge of said end cap, said end cap being disposed over said
first end of said inner liner and at least a portion of
said outer circumferential surface of said. inner liner,
said filter housing assembly further comprising:

a sealing ring disposed within said-channel and
between said end cap and said outer circumferential surface

O O N b

1 of said inner 1liner.

-

16. The filter housing assembly of claim 11 wherein
~said end cap includes a front ledge extending along the
interior surface of said end cap proximate to said front
edge of said end cap, said front edge of said end cap being

O & W N e

disposed over at least a portion of said head.

[

17. The filter housing assembly of claim 16 wherein
said front ledge of said end cap is in contact'with said
" head. '

W N

18. The filter housing assembly of claim 11 wherein
said head includes:

an inner support ring having a rear face and a
front face, said ring defining a centrally disposed
aperture extending through said ring from said rear face to
said front face;

a sealing plate having a front face and a
rearwardly directed sealing face wherein said front face of
said inner support ring and said sealing face of said
se&ling_plate are directed towards each other, said sealing
plate defining a centrally disposed aperture extending
through said plate from said front face to said sealing

O 0 ~J & UI'd W NN R
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-9- 1 engaged with one or two second subassenblies, each 2 conpri sing
one or'ﬁﬁ?@‘headfs%—ﬁ@—and corresponding snap 3 ring(s) 90. The nunber

of the enbl i es utilized, corr er of end
caps BOS’mﬂ m 3@”’“ t he f| rst subassenbly,

i TS SHEETHHAS BEEN .
A filter «Calc Iaced within the first '
e first

Z %%ﬁ%ﬂﬁﬁghbly, i
specifically, mﬁthln the inner liner 10. In 8 T he event thatt
subassenbl y conprises two end caps 9 -39+ engagenent between the first
and sec gd s¥ gg Id es 10 i's acconplished by inserting a head 60 into
each en R first subassenbly containing the filter 2, the
suppprtlm ng 12 66 &f heicdgaewmmss: duving Eirsepnd rsecond ende apd 13
seal i ngy ng' at 8e§?1:1'h§:hd %peew Mdrindn (e SAPEYG Withdén Tsasd £ifst anad

subasse ead 60 1s furfher inserted jnt corresaondlng

end capl80 S§qg9ﬁ§1ﬁﬂ934WﬁﬂlqER%}QQPcNeW#ﬁF extenéang bétween sal

17 front face of said support ring and said sealing face of

18 said sealing plate to thereby provide access from said rear
19 face of said support ring to said front face of said

20 sealing plate through said aperture defined in said support
21 ring, said flow channel defined in said bridge member, and

22 said aperture defined in said sealing plate.

19. The filter housing assembly of claim 18 wherein
said support ring provides a sealing member extending
around the interior surface of said aperture defined in

> W e

said support ring.

20. The filter housing aséembly of claim 18 wherein
' said sealing plate defines a circumferential outer edge and
includes a sealing member disposed along said
circumferential outer edge, said sealing member adapted to
promoﬁe sealing between said head and said end cap.

OB W

21. The filter housing assembly of claim:18 wherein
said support ring includes a plurality of spokes radially
extending from an interior region of said support ring to a
peripheral region of said support ring, thereby defining at
least one opening between two adjacent spokes and extending
through said support ring from said front face to said rear

N oy O e Wy

face of said support ring.

22. An assembly for retalnlng a filter element, said
assembly comprising:

a tubular inner liner having a first end, a
second end, an inner circumferential surface, and an outer
circumferential surface, said inner liner defining a hollow
interior accessible from both said first end and said

i
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second end of said inner liner;
Thls Sheet Has Been R,
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16___§§§LLﬂg_plate 61 is flush with the front edge 34 of the end 17 cap
In the event the filter cartridge 2 conprises a centrally

?hiﬂﬂm IR HAH @7? ow channel 70,20 Each’ head| aﬁ‘g%*@ﬁgﬁﬁiﬁifi

ends *of ¢t he f4r st subassenbly, is then securedtis “'ﬂﬁn ng
the snap 22 ring 90 within the recessed groove 130a forned al ong the
interior 23 circunferential surface of2e-sleeve. As will be recalled,

24  the recessed groove 130a is preferably formed by the channel 25
forning méhber 130 descr?bEirsh B@%}HWCFY&%"@F@ﬁaﬁléﬁd gapobavingd as fropt h

referencego Erﬁuﬂarté@gépa@ ré&f 8fAnuldr e&?éf eapblinteeiBi ses an
arcuat el y shaped res

t ds, 92
oo Y e kb Shk ] g Face SEkBLRARhS BENEL"2YN00 UG Ol 7
The snapliﬂ) reamgedfes s anseuter cirbumféhenttadssanfgeeoexteddd nogy

GPIYING APL hAGEERI S35 B LRE CEnd! rLBE EHHSa02and! hCEERRD1LAGECNTS
toward ong ano then placing the snap he groove
130a, andtielé§§¢¢@ﬂ¥MQ 3 r$h§d9®nﬁﬁ§i@§ySFﬁ§a°S4Pr°ﬁé@ﬁﬁPeﬁ@y es

the edge Q¢ ofrddwe éade, 9%8ai@ fﬂﬁéﬁeehheca§5defhﬂﬂﬁ§ gh' §nERioM icamber
surface qf_ the sleev lsp caf ggLLysalg fron% eg ghgn roo S %%g% ed,gf snap
ring 90 |355 di rﬁ‘ﬁ%‘?%’gﬁ %ugﬂ B7 g ge,
said first end cap aligned along the longitudinal axis of
17 said inner liner wherein said rear edge of said first end
18 cap is disposed proximate to said first end of said inner
19 liner; ]
20 _ a second hollow cylindrical end cap having a
21 front annular edge, a rear annular edge, an interior
22 circumferential surface extending therebetween, and a rear
23 ledge extending along said interior surface proximate to
24 said rear edge, said second end cap defining an interior
25 chamber accessible from both said front edge and said rear
26 edge, said second end cap aligned along the longitudinal
27 axis of said inner liner wherein said rear edge of said
28 second end cap is disposed proximate to said second end of
29 said inner liner;
30 ' an outer liner disposed upon said outer
31 circumferential surface of said inner liner, said outer
32 circumferential surface of said first end cap, and said
33 outer circumferential surface of said second end cap, said
34 outer liner coaxially extending beyond said front edge of
35 said first end cap to a first end of said outer liner
36 thereby defining a first circumferential sealing surface
37 along the interior of said outer liner proximate to saiaq
38 first end of said outer liner, and beyond said front edge
39 of said second end cap to a second end of said outer liner
40 thereby defining a second circumferential sealing surface
41 along the interior of said outer liner proximate to said
42 "second end of said outer liner;
43 a first head disposed within and sealingly
44 engaged with said interior circumferential surface of said

(R
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it hat upon pl acenent the recessed groove 130a, at least a

-10- 1 portlon of the ring extends beyond the interior 2 circunferenti al

surface mmlf toward the 3 «cylindrical or longitudinal axis of
the houﬂ ﬁﬁu t he head 60 di sposed on one side of the ring 90,
ure retaFneﬂ w &hi-n t he housing and can - The

rlng 90 t owar d the housing end. 7 FIG 8 ill i

preferred enbodi nent 8 filament wound housing 1. {Typic FPVACFHe hou i ng
19 conprises a filter sideport 110 and~&filter endport 114 at” 10 each
end of t#AB asgdmsity endAiaamugindis previ ously noted,

46 a second head dlsposed within and sealingly

47 engaged with said interior circumferential surface of said
48 second end cap.

23. The assembly of claim 22 wherein said first
circumferential sealing surface of said outer liner defines
a first channel disposed between said front edge of said
first end cap and said first end of said outer liner, saiad
assembly further comprising:

a retaining ring releasably disposed within said
first channel thereby securing said first head engaged
within said first end cap. '

0 N0 0 bk WK

24. The assembly of claim 23 wherein said second

circumferential sealing surface of said outer liner defines
~ a second channel disposed between said front edge of said
second end cap and said second end of said outer liner,
said assembly further comprising:
a retaining ring releasably disposed within said

second. channel thereby securing said second head within
said second end cap.

W N0 O WV

25. The assembly of claim 22 wherein said rear ledge
of said first end cap is in contact with said first end of
said inner liner, and said rear ledge of said second end

S wW N e

cap is in contact with said second end of said inner liner.

26. The filter housing assembly of claim 22 wherein

said first head includes:

an inner support ring having a rear face and a
front face, said ring defining a centrally disposed
aperture extending through said ring from said rear face to
said front face;

a sealing plate having a front face and a
rearwardly directed sealing face, wherein said front face
of said inner support ring and said sealing face of said

W 0 N O O > W N M
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41 the filter 2 typically conprises endports 114 coaxially 12 extending

from each of—ts—ends, the present invention 13 hou5|ng 1 may prOV|de

add|t|on u%ﬂ orts 114a as 14 illustrated in Fl GjESs=——That

addi tion 114 coaxially projecting LN0S o=

f||ter ”HEMHM; 1 may conprise additional [[suf SH%S@HEM ts
114a extendlng fromone or both ends of the hots '&T*.;;_;;. rom

the front face 64 of the head 60 and extending 19 along an axis para | el

but not coextensive with the 20 | ongi tugj nal axis of the housing 1.

Furthernore, the 21 housing 1 may in sone instances, not contain any
si deport 3022 sealﬁngbwﬂahﬁnanﬁj4xnﬁathﬂ(#QW&#GSH#QSQWE#ﬂ%@s saidugralhng23

housing gide %iﬁt%oﬁéq‘itﬂﬂbv&t&ﬁ%d%sdﬁ pol&E Sapitusé ftefinghy be

eX|st|ng at an_installatjon site I n t'he event 2 that t he houag g
conpri sed2onethronghe saifk Rhate fixpm Fatd IxophifRe i to (FR14; §8R&APIof t he
housi ng i3 |tfa&epreﬁﬁrred 27 that the sideport 110 or opening be | ocated

28 | oonsdt Tl g 66 of  hiHE dihe RIGETy | AE-SEThE S 0e8hg Spaandnl"e

supp0rt ring 66 of tth ngs defined
support ABng Gefietineerm tflkow pehannel m«&mq upeitveeny saidpivetnand end

of the fhlter s%d?ﬁ‘ﬁ %rﬁiéjep%f 1dgé‘sm<¥ﬂ\$ér 3extORAPRYT BELREEA. shha
seal i ng pIate T prevents f
front face of sald support ring and said sealing face of

18 said sealing plate to thereby provide access from said rear
19 face of said support ring to said front face of said

20 sealing plate through said aperture defined in said support
21 ring, said flow channel defined in said bridge member, and
22 said aperture defined in said sealing plate.

27. The filter housing assembly of claim 26 wherein
said support ring provides a sealing member extending
around the inwardly facing surface of said aperture defined

= W N e

in said support ring.

28. The filter housing assembly of claim 26 wherein
said sealing plate defines a circumferential edge and
includes a sealing member disposed along saidv
circumferential edge, said sealing member adapted to
promote sealing between said first head and said first end

NN U W N

cap.

29. The filter housing assembly of claim 26 wherein
said support ring includes a plurality of spokes radially
extending from an interior region of said support ring to a
peripheral region of said support ring, thereby defining at
least one opening extendihg through said support ring from

O Ul W N

said front face to said rear face of said support ring.
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33 froman end of the filter.2 through an end or sleeve 34 portion of
the housing 1. 35 Si deports 110 or openings are preferably provided
i.n 36 the sidewall of the housing 1 by utilizing an end cap 30 37 having
a correspondi ng nunber of access ports fornmed in the

-11- 1 wall of the end cap 30, as shown in FI G YFAtypres—end—
cap access port is depicted in FIG 9 as port 31 def irHEISHEET BAS BEEN ||
circunferential sidewall 33. The port 31 extends tjhr ougREPIACEPhe siflewal |
of the end cap 30 perpendicularly fromthe 5 cylTndrical axis of the end
cap 30. The outer liner 102 is 6 depo§£§pd around the sidewal |l 33.

When form ng the outer

1 FILAMENT WOUND HOUSING FOR A

2 ' REVERSE OSMOSIS FILTER CARTRIDGE

3 ' ABSTRACT OF THE DISCLOSURE

4 Disclosed is a housing for a reverse osmosis filter.

5 The housing is preferably cylindrical and features a unique
6 sealing assembly at each of its ends. The end assemblies

7 enable the interior of the housing to be readily accessed

8 and securely sealed. Each end assembly can be provided

9 with one or more inlet and/or outlet ports.
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7 liner 102 by filament w nding techniques,- a plug or other 8 nenber
may be inserted within the port 31. It is nost 9 preferred to utilize
cone-shaped plug to insert into the 10 port 31 whereby the cone portion
of the plug extends above 11 the outer surface of the outer liner 102,
and which thereby 12 gui des filanments around the ?g--' g_of the access
port 31. 13 Upon conpletion of filanment w nding, t} EFoved-t 0
14 reveal the access port.31 ready for accepting a §i
110. 16 The present invention includes enbodi e
only one filter sideport 110 or filter endport 114 is 18
end of the housing 1, or various 19 conbi nations of a plurality of
sideports 110 and a single 20 endport 114 are used on an end of the
housing 1. Moreover, 21 nmultiple endports 114 and/or 114a may be
provi ded and/or 22 tiple sideports 110 can al so be provided on an end
of 23 t he housing 1. he present invention also includes 24

enbodi ments in which only e end of the housing 1 contains 25 one or
nore sideports 110 and/or endorts 114 and/or 114a. 26 Furthernore, the
present invention includes a fNter 27 housi ng havi ng additional ports
for rinsing or flushing the 28 filter, such as wwth a rinse solution or
sol vent . -

—
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29 It is particularly preferred to provide the follomdng 30 port
configurations: (i) one sideport 110 and one endport 114 on each end
of the housing 1; (ii) no sideports 110 and 32 ~two endports 114 . and 114a
on each end; (iii) one sideport 33 110 and on end
and two endports 114 and 34 114a on the other e& ?%@Eﬁgﬁéé?k epar t 110
and no endport 35 on one end and one sideport 1 3114 o

the 36 ot her end; (v) two endports 114 and 114a on one end and one 37

endport 114 on the other end; (vi) two epglports 114 and
-12- 1 114a on one end and one S|deport 110 on the other end.

60
64
34

-

"



2 Wien utilizing nultiple endports 114 and 114a on one end, a 3 first
endport 114 can be |ocated along the longitudinal or 4 cylindrical axis of
t he assenbl'y 1 and one or nore other 5 endports 114a can be Iocated al ong

the front face 64 of the 6 head 60, and preferabrm-f-__;_u: to
the first 7 endport 114. It is contenplated th;tTH%ﬁSHEEFHW&PBEEﬁ gr 8
endports can be provided, and if not used, be bIo:ked oﬂEPEhcsm plug ed. 10
It is inportant to note that the supplenental end PorFS=rr=fido—r t hose

that project froma front face 64 of a 12 head 60 and t hat are parallel
with a coaxially extending 13 endport 114, do not generally provide access
to the 14 interior of the filter 2 as doe§/a coaxi ally extending 15 endport
114. Supplenental endports 114a typically provi.de 16 the sanme function as

t he sideports 110, and service the 17 sane region proxinmate a filter end
as do the sideports 110. 18 Wen providing a supplenental endport 114a, it
is 19 contenplated that the function of the endport 114a wll be 20 to
direct inflow or feed to the housing 1 and/or to direct 21 sedinent,
particulate matter, and/or a waste streamfrom 22 the interior of the
housing 1. 23 The endports 114 and 114a and sideports 110 are sized

10

30 30
102

30
20 30
Fig.d

120

120  43p
120 130 1
102

o
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24 to provide suitable flowrates to and fromthe filter 2 25 disposed
within the housing. In addition, the ports are 26 sized such that they
readily connect to conventional 27 plunbing and hardware. Typically, the
ports will be from 28 about 1/2 inch to about 3/4 inch in dianmeter and can

be 29 threaded. 30 The filter housing can be neﬁr ] | [ Tpke
31 other fornms besides the preferred cylindrical or t QJ%§2“§§§€§?§EEN r
configuration described herein. It is nost preferred Lngt be

cylindrical and have a dianeter sufficient 34 to acconmpdate a 4 inch

di anmeter reverse osnosis filter 35 elenent. 36 A w de array of
materials can be utilized for the 37 various conponents of the housing 1 of
t he present

4/7
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-+13- 1 invention. Nearly any inert plastic can be enployed for the 2

i nner liner 10 such as, but not limted to pol yethylene or 3

pol yvinyldiflouride. Qher materials are contenplated for 4 the inner
| iner 10 dependi ng upon the end use requirenents. 5 Fef—fer—exanple the
housing 1 will contain a filter for 6 processing a || qiHi8 SHEETHASBEEN
consunption, the liner 7 —-material should be in accofdanceREFLACHIDA
requirenents. 8 The materials for the end cap 30 an
preferably 9 selected to be the sane or simlar, or at |east conpatible
10 with the materials utilized for the inner liner 10. - O her 11

suitable materials for the end cap 30 and the head 60 12 I ncl ude for

i nstance pol yvinyl chloride or various nybpn 13 al | oys. The end caps
30 and heads 60 are preferably 14 i njection nolded. As previously
noted, all the sealing 15 rings, i.e. rings 20, 50, and 78, can be in

the formof 16 conventional Orings. Accordingly, they may be forned
from 17 known suitable elastonmers such as EPDM  The snap ring 90 18
is preferably formed froma relatively rigid, yet flexible

This Sheet Has Been Replaced




19 tal, such as fiberglass, a strong thernoplastic, or a 20 nmet a

or alloy thereof. 21 Since the preferred enbodi nent assenbly 1
utilizes a 22 separate inner liner 10 that _contacts the liguid
undergoing 23 filtration, the outer |iner ' ajt that 24
liquid. Therefore when working with |iquids gﬁgﬂ LQQA%%%EN human
consunption for instance, the outer |iner ned : d fromthe
same materials dictated by FDA requi rgnents 27 and health concerns, as
the inner liner 10. This feature 28 is of particular inportance to the
industry since it 29 enabl es housings to be fornmed from a higher
proportion of 0 | ess expensive materials. 31 Al t hough the
preferred enbodi\yent of the present 32 invention filter housing
conprises a filangnt wound outer 33 liner, it is to be understood that
the present inventhNon 34 i ncl udes housings that are not fornmed by

filament w nding techni gggs. Thus, A he present invention enconpasses
a 36 filter housinyg Xhat i ed fr one or nore netals or 37
al I oys, such as f4p’ = or um num t hat

b aad
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=14- 1 utilize the end assenblies described herein. 2 Furt her nore,

mhr#e—%he—#e#eggLng_detalIs are what is 3 felt to be the preferred
[ no materi al I|n1tat|ons to the

® ) ﬁhe present 4 invention,
scop med i nvention are |ntended F < : and 6
desi ﬂiUim E that woul d be obvious to one. of 'TH’SSHEEH in
the ered to be incorporated7@ herein__T The
invention is set forth and 9 par;*cularly descri bed in tHe-ctaas ein
bel ow..
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CLAIMS 1. A filter and housing assenbly, conprising: an inner
tubw'ar liner having a filter cartridge-housed therein; an outer
tubul ar housi ng adhered to said inner tubular liner and having a first

sl eeve nmenber extending axially froma first end of said tubular |iner;

an end cap di sposed within said outer tubul ar housing and sealing receiving

said first f sai-—t iubul ar |i ner; .a first sealing head
di sposed wi hmﬂSSHEHTHWSBﬁﬂN an outlet tube extending through said
first sealiljg hesRERWCEDMMUNiicating wWith said filter cartridge; a

renovabl e s ap ring beingzrenovably secured within said
first sl eeve menber adjacent _said first seallng head and bei ng operable to
retain shid sealing head i n ¥IZAMER 2 4 g i

wher eby sai d snap ring rraynlmmb@dmfsqrs csesirbds | t er cartrl dge
by

3 ABSTRACT OF 'I'HE DISCLOSURE

Disclosed is a housing for a reverse osmosis filter.
The housing is preferably cylindrical and features a unique
_ sealing assembly at each of its ends. The end assemblies
enable the interior of the housing to be readily accessed
and securely sealed. Each end assembly can be provided
with one or more inlet and/or outlet ports.
(Fig. 1)

WV Od o U &

29 MAY 1997

|

ke

This Sheet Has Been Replaced.




axi al;-renoval of said first sealing head. 2. - g;_“ I ng
!

assenbly according to claim1, wherein said outer -

filament w nding process. 3. The filter and hpusi ng assenbly Jadgcor di ng
to claim1, wherein said filter cartridge is are erse2d$npyh99§ilt r. 4,
The filter and housi ng assenbly according to clai wher el n sai I rst
seal ing head conprises a support ring and,a sealing plate  sard pport
ring being disposed inwardly adj acent said inner &% sai d sealing

pl ate beipng in sealing prgegePEIONVOFN THE PREFERRED EMBODIMEN Tter and
housi ng assenbly according to claim4, wherein the sealing plate is engaged
by said snap ring. 6. The filter and housing assenbly according to

clai m4, aherein sBRIG.f iir dfl loediriates the primary components of a
preferred embodiment filament wound housing assembly 1 in
accordance with the present invention. The housing 1
generally comprises a cylindrical hollow inner liner 10
having an outer 1iner 102 disposed about its periphery.
The outer liner 102 is preferably formed by depositing a
resin coated filament on the outer surface of the inner
liner 10 by a process described below. The outer liner 102
10 is formed upon the inner liner 10 to provide two end

11 regions or sleeves that extend coaxially from the ends of
12 the cylindrical assembly, and that each receive an end cap
13 30, a head 60, and a snap ring 90. The filament wound

14 housing 1 retains a filter cartridge 2 residing within the
15 housing 1 and provides connections for one or more

16 sideports 110 and/or one or more endports 114 to and from
17 the filter 2. Typically, many commercially available

WO NG U W

is8 replacement filter cartridges, i.e. filter 2, are provided
19 with coaxially extending endports, such as endports 114.
20 Referring to FIG. 2 in which the outer liner 102 is
21 not shown, the preferred configuration of each end of the
22 housing 1 is as follows. The end cap 30 couples one end of
23 the inner liner 10 to the head 60. A rear annular edge 32
24 of the end cap 30 is fitted over the circumferential

25 periphery of one end of the inner liner 10. One or more
26 "sealing rings 20 may be used facilitate sealing between

27 those components to prevent leakage. Likewise, a~fXeat the rear .
28  annular edge‘aéfég_of the end cap 30 is fitted over a year

29 . face 62 of the head 60 and preferably around the

30 circumferential periphery of the end of the head 60

31 proximate to the rear face 62. The head 60 is inserted

32 within the end cap 30 a distance such that another sealing
33 ring 50, disposed around the periphery of the head 60

34 proximate to the front face 64 of the head 60, engages a
35 lip or ledge 40 formed along the interior periphery of the
36 end cap 3¢ and near a front annular edge 34 thereof, described in

greater detail below. This

v
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head ifurther conprises a bridge nenber which extend
-16- - support ring and said sealing plate. 7.

assenbly according to claim6; ‘wherein said first spajing head hés a {f ront

face and an oppositely directed rear face, said brifg Qggngw
face.

filter and housing assenbly according to claim6,
defines at |east one inlet passage to sal®d filter

OV 0 N & O & W N
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an erid of the housing. Further in this regard, the outer

surface of the winding mandrel 120 may be treated or coated
to facilitate removal of the winding mandrel 120 from the
resulting sleeve portion of the outer liner 102. Details
of filament winding techniques are disclosed in U. S.
patents 3,610,420; 3,804,259; 3,879,243; and 4,351,092, all
of which are hereby incorporated by reference. Information
pertaining to fibers and resin systems, manufacturing
processes, and related matters is provided in "Filament
Winding Composite Structure Fabrication",'s. T. Peters,
W. D. Humphrey, and R. F. Foral, Society for the |
Advancement of Material and Process Engineering, January
1991, which is also hereby incorporated by reference.

It is preferred to utilize a channel-forming member
130 disposed around the outer surface of the winding
mandrel 120, preferably positioned toward or proximate the
end of the mandrel 120 abutted against the front edge 34 of
the end cap 30 to produce a recessed groove on the interior
circumferential surface of the sleeve. Placing a channel-
ﬁérming member 130 on the outer surface of the mandrel 120
prior to depositing the material forming the outer liner
102 results in the formation of a recess ®% 130a in the interior
circumferential surface of the sleeve having a

configuration corresponding to that of the channel-forming
member 130. The resulting recess 130a is utilized to receive

the snap ring 90 described in greater detail below. The
channel-forming member 130 can be in the form of a
conventional O-ring. '

FIG. 5 illustrates the assembly of one end of the
inner liner 10 and end cap 30 abutted against the winding
mandrel 120, upon formation of the outer liner 102. It can
be seen from FIG. 5 that the outer liner 102 extends -
significantly beyond the end of the inner liner 10, the end
cap 30, and the channel-forming member 130. In accordance
with the preferred embodiment of the present invention, it
is desirable to form the outer liner 102 so that it has an
increased wall thickness at the ends of the housing 1.

] i
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wi th a chanber defined by an interior circunferent]

cap between said support ring and said sealing healR -q“jﬂﬂgﬂfl H el de
port through said end cap and said sl eeve nenber c§ rrcates w T shi d
chanber . 9. . The filter and housing assenbly ac |
wherein said support ring defines at | east one inl¢g d filter
whi ch communi cates with a chanber defined by an in _.Cl ngia
surface of said end cap between said supflert ring g ad,
gﬂgm‘ggfff" N FPp£BY1RY,! SdHOUIM SAlESeAd M RALS ai d
2 portion of a sleeve, ranges between about 1/4 inch to about
3 3/4 inch. Greater or lesser thicknesses may be utilized if
4 desired. Upon completion of winding or deposition of the
5 outer liner 102, the winding mandrel 120 is removed from
6 the assembly. The end portion of the outer liner 102 may
7 be cut or otherwise machined to form the desired end
8 configuration of the sleeve.
9 FIG. 6 is a sectional view of the preferred embodiment
10 end cap 30. The end cap 30 provides a rear annular edge 32
11 which circumscribes the inner liner 10 in the assembled
12 housing 1,;&'522 front annular edge 34 which faces outward from
13  the end of the inner liner 10 in the housing 1 and receives
14 tﬁe head 66, and an exterior circumferential surface 42 and
15 an interior circumferential surface 44 both extending
16 between the front and rear edges 34 and 32. Formed
17 proximate to the rear edge 32, along the interior
18 circumferential surface 44, is a channel 36 adapted to
19 receive the sealing ring 20. Also formed along the
20 interior surface 44, preferably adjacent or near the
21 channel 36, is a rear ledge 38 that serves as a stop when
22 the end cap 30 is slid over an end of the inner liner 10 so
23 that the rear edge 32 circumscribes the liner 10. That is,
24 in the assembled housing 1, an end or edge of the inner
25 liner 10 abuts or engages the rear ledge 38. With regard
26 Fo the front of the end cap 30, it is preferred to provide
27 a front ledge 40 formed along the interior surface 44,
28 preferably proximate the front edge 34. The front ledge 40
29 provides a stop for the head 60 when it is inserted within
30 the end cap 30.
31 ' FIG. 7 is a detailed sectional view of the head 60
32 illustrating its preferred configuration. The head 60
33 comprises a support ring 66 that is disposed within the end
34 cap 30 in the assembled housing 1, a sealing plate 61
35 disposed at the front edge 34 of the end cap 30 in the
36 assembled. housing 1, and a hollow, generally cylindrical
37 bridge member 76 extending between the sealing plate 61 and
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-17- 6 a hollow cylindrical end cap having a front edge, 7 a
rear edge, an interior surface, and a C|rcunferem1&ﬁiziﬁ' Suace,
bot h said surfaces extending between said 9 fro eﬁ@EET sai d

end cap defining a hollow 10 chanber accessible frpm both sai nt and
rear edges, 11 said end cap aligned along the cyl ncggw S [of] said 12
i nner liner wherein said rear edge of said end cap |s 1 i§§§s d
prOX|nate to said first end of said innes-liner; 14 =i fout er

| i ner posg g ugg %@tdfrcif{gf%’g erentd ag llslnei% end cap

and at ast on o said circu out'er sur sai d
i nner I|2|er f1¢nts£iad=eol§t4erthaﬁteﬁammlqurcbxﬁM|‘nge tﬁ}}@r@aBa:P@I ipokhe

edge 18 ;0f 535emPIea MUYy 11 laa o Hpo e Dri®irédred s681ehy 19
defining a ci rcumc erential interior surface between sgéd 20 front edge of

sai d end? capPLBtea¥Fg faACRP of NG FURRYE Xing | 66 fHefipgs sbhe
a head dispogadewsthithaand ssecinsagied angapimed endichii 3cunfehent i al

| nterior Surf§§§09%1i%§§}%£‘Hréfé?%bly fncludes éjilungiéfléfrsa8ﬂékng

asserrbly of &
68 radially extending from one end of the centrally

8 disposed bridge member 76 or interior region of the support
9 ring 66 to an outer periphery of the ring 66. The hollow

10 bridge member 76 defines a flow channel 70 extending from
11 the rear face 62 to the front face 64 of the head 60. As
12 explained in greater detail below, the flow channel 70

13 provides fluid communication between the support ring 66

14 and the sealing plate 61. The flow channel 70 also

15 provides fluid communication between a region along the

16 front face 64 of the sealing plate 61 and an endport 114 of
17 the filter 2 (see FIG. 1) that is inserted within the

18 channel 70 from the rear face 62. It is preferred to

19 provide a sealing member 78 within the flow channel 70,

20 such as along the interior surface of the channel 70 and

21 preferably proximate the rear face 62. The sealing member
22 78 may be a conventional O-ring. The sealing member 78 is
23 utilized to effectuate a seal around a filter.gndport 114
24 when the endport 114 is inserted into the flow channel 70.
25 The head 60 also comprises -a-the sealing 50 membex—+4 disposed

26 about the periphery of the sealing plate 61 along or toward
27 the front face 64 of the head 60 which facilitates sealing
28 between the head 60 when inserted into the end cap 30.

29 ‘The housing 1 is preferably assembled from two

30 subassemblies. A first subassembly comprising (i) the

31 inner liner 10, (ii) one end cap 30 disposed at one end of
"32 the first subassembly (the other end of the first

33 subassembly being closed) or two end caps 30 each disposed
34 at opposing ends of the first subassembly, and (iii) the

35 outer liner 102 disposed upon the outer circumferential

36 surfaces of the inner liner 10 and the end cap(s) 30,

37 thereby providing a sleeve at one or both ends, is mated or
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2 said circunferential interior surface of saidj gehi nes a
retaini ng channel between said front edge of said iﬂﬁféﬁﬁhﬁﬁ$r3 id
first end of said outer liner, said filter 5 houging assenbly fufther
conprising: 6 a retaining ring rel easgblry gi gﬁ dw?nih n said
7 retai ning channel thereby securing said head @i gpose hi{ nf and
sealingly engaging said circunferential interior 9 surtace-vof out er

| i ner. 1. 13. The filter housingassenbl y of claiml1ll wherpin 2
sai d end jcap dnydds@swatheadhel o¢JewsXEeranad sabargenba ids, lddlcl 10T surface

of said end ca roximate to sa e_of, sai.d end sald rear
cdge of Shi d SHPLLSI Y fResotanepee Baate oY av FRrterbontity
liner and at wing(ehs®0a pwhelonmbérsafdtbersembaﬂenMMNSSQMhi1aawface of 7
sai d inn%rliﬂﬁqlized, corresponds to the number of end caps 30 utilized

5 in the first subassembly, i.e. one or two.

.A filter cartridge 2 is placed within the first
subassembly, specifically, within the inner liner 10. 1In
the event that the first subassembly comprises two end caps -
30, engagement between the first and second subassemblies -
10 is accomplished by inserting a head 60 into each end of the
11 first subassembly containing the filter 2, the support ring
12 66 of each head 60 being inserted first, so that the
13 sealing plate 61 is received within the sleeve of the first
14 subassembly. Each head 60 is further inserted into a
15 corresponding end cap 30 so that the front face 64 of the
16 sealing plate 61 is flush with the front edge 34 of the end
17 cap 30. In the event the filter cartridge 2 comprises a

O ® N O

18 centrally disposed coaxially extending filter endport 114,
19 the endport 114 is inserted within the flow channel 70.

20 Each head 60, disposed at the ends of the first

21 subassembly, is then secured in place by inserting the snap
22 ring 90 within-a-the recessed groove 130a formed along the interior

23 circumferential surface of a sleeve. As will be recalled,
24 the recessed groove.lggg is preferably formed by thé channel-

25 forming member 130 described in conjunction with FIGS. 4
26 and 5. With reference to FIG. 1, the snap ring 90

27 preferably comprises an arcuately shaped resilient and

28 deformable member having two ends 92 spaced apart from one
29 another, and an outer circumferential edge 94. The snap
30 ring 90 is inserted within the recessed groove 130a by applying
31 a compressive force at the ends 92, directing the ends

32 toward one anothef, then placing the snap ring 90 within
33 the groove 130a, and releasing the snap ring 90 whereby the

34 résiliency causes the edge 94 of the ring 90 to engage the

35 inner circumferential surface of the sleeve, specifically
36 within the groove 130a. The snap ring 90 is dimensioned such
37

that upon placement within the recessed groove 130a, at least a
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-18- .1 14. The filter housing assenbly of claim 13 wherein 2 sai d
rear | edge of said end cap is in contact with said|g sai d

i nner |iner. 1 15. The filter housing asge ,LéfEEEQHQSH: B
wherein 2 said end cap includes a channel extendijng al ong the 3
interior surface of said end cap proximate to said|re¢ar2dMALAR8 ol $aid

end cap, said end cap being disposed over said 5 fifrst end of sald}inner
liner and at |east a portion of 6 sai dWater cirdunferential surfage of

said inngr liiery de fal dnfil bhgr sfouananganerh ywmheqmgq?ééd—pi_n&
a sealing ring disposed within sald-channe and 9 Dbetween sai nd cap and
said oute&r CciFRRIMAETREI BPrEuifadepigtedodns &G -i fnde Poxdy 31 defined by
3 a circumferential sidewall 33. The port 31 extends through
the sidewall of the end cap 30 perpendicularly from the
cylindrical axis of the end cap 30. The outer liner 102 is
deposited around the sidewall 33. When forming the outer
liner 102 by filament winding techniques, a plug or other
member may be inserted within the port 31. It is most
preferred to utilize a cone-shaped plug to insert into the
10 port 31 whereby the cone portion of the plug extendé above
11 the outer surface of the outer liner 102, and which thereby whieh
12 guides filaments around the opening of the access port 31.
13 Upon completion of filament winding, the plug is removed to
14 reveal the access port.31 ready for accepting a sideport
15 member 110.
16 : The present invention includes embodiments in which
17 only one filter sideport 110 or filter endport 114 is
18 utilized on an end of the housing 1, or various
19 combinations of a plurality of sideports 110 and a single
20 endport 114 are used on an end of the housing 1. Moreover,
21 multiple endports 114 and/or l1l1l4a may be provided and/or
22 multiple sideports 110 can also be provided on an end of
23 the housing 1. The present invention also includes

30}

O R N9 0 0

24 embodiments in which only one end of the housihg 1 contains
25 one or more sideports 110 and/or endports 114 and/or 1ll4a.
26 Furthermore, the present invention includes a filter
27 housing having additional ports for rinsing or flushing the
28 filter, such as with a rinse solution or solvent.
29 It is particularly preferréd to provide the following
30 port configurations: (i) one sideport 110 and one endport
31 114 on each end of the housing 1; (ii) no sideports 110 and
32 two endports 114 and 114a on each end; (iii) one sideport
33 110 and one endport 114 on one end and two endports 114 and
34 114a on the other end; (iv) one sideport 110 and no endport
35 on one end and one sideport 110 and one endport 114 on the
36 other end; (v) two endports 114 and 114a on one end and one
37 endport 114 on the other end; (vi) two endports 114 and

[ S ——
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1 . 16. The filter housing assenbly of claim1ll wherein 2 said end
cap includes a front | edge extending along the 3 [ (hTEN; rg of said
end cap proximate to said front 4 edge of said elgaa? Jﬁ@gﬁz‘fg?ﬁ1 edge
of said end cap being 5 di sposed over at |east alpprtion of said head.

1 17. The filter housing assenbly of clainilp VhOMANI®E8 [sdid
front |l edge of said end cap is in contact with saifl B head. 1 18.
The filter housing assenbly of claim11l W@EJGin 2 sal d head 1 ncludes: 3
an inner support ring having_a rear face and a front face saidliring
defi ni ng }a celRYeM¥yoRB: sBS?E&YSanXpéPPEFePé?ES@ﬁGH @1 e s lovied 9 ‘?h%m
said reary f acfhﬁ@r 611n&&| d of Fs@la:h faéqebuE not limited &(ﬁ@ﬁdlmwm@ hew'i Ng
a front face an aiggLunar y &ﬁpted eallqghface m@§¥§|g] ront
face ot & S frTimeraiiishind s Bt etd A T eomiene

4 the inner liner 10 dependlng upon the end use requirements.

If for example the housing 1 will contain a filter for
processing a liquid for human consumption, the liner
material should be in accordance with FDA requirements.

The materials for the end cap 30 and head 60 are preferably
selected to be the same or similar, or at least compatible
10 with the materials utilized for the inner liner 10. Other
11  suitable materials for the end cap 30 and the head 60

12 include for instance polyvinyl chloride or various nylon

13 alloys. The end caps 30 and heads 60 are preferably

14 injection molded. As previously noted, all the sealing

15 rings, i.e. rings 20, 50, 34, and 78, can be in the form of
16 conventional O-rings. Accordingly, they may be formed from

W 0o N 6O

17 known suitable elastomers such as EPDM. The snap ring 90
18 is preferably formed from a relatively rigid, yet flexible
19 material, such as fiberglass, a strong thermoplastic, or a
20 metal or alloy thereof. _ .

21 Since the preferred embodiment assembly 1 utilizes a
22 separate inner liner 10 that contacts the liguid undergoing
23 filtration, the outer liner 102 does not contact that

24 liquid. Therefore when working with liquids intended for
25 human consumption for instance, the outer liner need not be
26 formed from the same materials dictated by FDA requirements
27 and health concerns, as the inner liner 10. This feature
28 is of particular importance to the industry since it

29 enables housings to be formed from a hlgher proportion of
30 less expen51ve materials.

31 Although the preferred embodiment of the present

32 invention filter housing comprises a filament wound outer
33 liner, it is to be understood that the present invention

34 includes housings that are not formed by filament winding
35 techniques. Thus, the present invention encompasses a

36 filter housing that is formed from one or more metals or

37 alloys, such as for instance steel or aluminum, that

- YAy ety S P e e S et K T =
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seal i ng plate are dlrected

T

-19- 18 face; "and a bri dge e avi fg}fi2 SMANAIcphn
ends and 15 defining a flow channel agndl ng betweelh $aid first and| 1
second ends, said bridge nember extending between said I7 front face o
sai d support ri ng and said sealing face of ;18 said sealing plate to
thereby proli de Afiteand hosing asserebly. @YMPHIBE of said support ring to said

front face of sald 2Q: e indr RAGhG alileP dafiridgs HoddR thefgndef i ned in said

support

an outer tubular housing adhered to said inner tubular liner and having a
first sleeve member extending axially from a first end of said tubular liner;

an end cap disposed within said outer tubular housing and sealing
receiving said first end of said inner tubular liner;

a first sealing head disposed within said end cap;

an outlet tube extending through said first sealing head and
communicating with said filter cartridge;

a removable snap ring, said snap ring being removably secured within
said first sleeve member adjacent said first sealing head and being operable to
retain said sealing head in sealing engagement with said end cap;

whereby said snap ring may be removed for access to said filtter cartridge

by axial removal of said first sealing head.

2. The filter and housing assembly according to claim 1, wherein said outer
housing is formed by a filament winding process.

3. The filter and housing assembly according to claim 1, wherein said fiiter

cartridge is a reverse osmosis filter.

4, The filter and housing assembly according to claim 1, wherein said first
sealing head comprises a support ring and a sealing plate, said support ring
being disposed inwardly adjacent said inner liner and said sealing plate being in
sealing engagemeht with said end cap.

5. The filter and housing assembly according to claim 4, wherein the sealing
plate is engaged by said snap ring.

6. The fitter and housing assembly according fo claim 4, wherein said first
sealing head further comprises a bridge member which extends between said

is Sheet Has Been. Reilaced
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21 ring, said flowchanret—defined in said bridge nmenber, and 22 sai d

aperture defl seal | ng pl ate. 1 19. The filter housing
assenbly of" wm " sai d support ring pros TSt TR ber
ml E LD Y DIy

eéxtending 3- ar r surface of said apeﬁ _ sai d
support ring. " The filterRousing asse y of clalm 1

wherein 2 said seallng plate defines a crrcunferenti ot gegarld |3

i ncl udes a sealing nmenber disposed along said 4 circl eren aI out gr jedge,
sai d sealing nmenber adapted to 5 pronote sealing bet ng said
en_d cap. support ringzdnd saitl sepling E‘%’tﬁoum ng assenbly of claiml| 8 whereiln 2
sai d support ring includes a plurality of spokes radialrty 3 extending from

an interior region of said support ring to a 4 peri pheral region of said

support ri t ; e
spokes an d”gx ) e“gﬁ&'m(eldﬁﬁd HolSingt assehftily laceORirgP &5 ciim (B twikereirn aidafitst
sealing head has a front face and an oppositely directed rear face, said bridge

member defining a passageway extending from said front face to said rear face.

8. The filter and housing assembly according to claim 6, wherein said
support ring defines at least one inlet passage to said filter which communicates
with a chamber defined by an interior circumferential surface of said end cap
between said support ring and said sealing head, and wherein a side port
through said end cap and said sleeve member communicates with said

chamber.

9. The filtter and housing assembly according to claim 6, wherein said
support ring defines at least one inlet passage to said filter which communicates
with a chamber defined by an interior circumferential surface of said end cap
between said support ring and said sealing head, and wherein an end port

through said sealing head communicates with said chamber.

AMIENDED  SHEET



6 thrdugh sai d support ring fromsaid front face to said rear 7 face of
sai d support ring. 1 22. An assenbly for retaining_a filter
el enent, said 2 assenbly conprising: 3 a tubul apR T

an outer 5 circunferential surface, said inner liner defi
interior accessible fromboth said first end and said 7
said inner liner;

177
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8 .- a first hollow cylindrical end cap hawving a front 9 __annul ar
edge, a rear annular edge, an interior 10 circunfer{@Fp] ACEANY ;_ﬁﬁﬂﬁendlng
between said front' and 11 rear edges, an outer ci riCym Ao C”Trdce
extending 12 between said front and rear edges, arda rear 3

i id i i i d2IMAY e e gé, said
first end cap defining an interior chanber 15 accgsdible frombotlh $aid
front edge and said rear edge, 16 said first end jcap allgned along t he
| ongi tudi nal axis of 17 said inner |bngr wherein | sai d
first end 18 cap is disposed proximate to said first end of said i nner 19

liner; 20 a second hollow cylindrical end cap having a 21
front annul ar edge, a rear annular edge, an interior 22 circunferenti al
surface extendi ng therebetween, and a rear 23 | edge extending al ong said

interior surface proximate to 24 said rear edge, said second end cap
defining an interior 25 chanber accessible fromboth said front edge and
said rear 26 edge, said second end cap align al ong the | ongitudi nal 27
axis of said inner liner wherein said rear ed of said 28 second end cap
i s disposed proximate to said second end of 29 said inner liner;




30 ' an outer liner disposed upon said outer 31 circunferenti al
surface of said inner liner, said outer 32 circunferential surface of said
first end cap, and said 33 outer circunferential surface st

end cap, said 34 outer liner coaxially extendi ng beyong 4! LACE_
of 35 said first end cap to a first end of said outer Ifi B
defining a first circunferential sealing surface 37 al png té’nﬁ M}terl or
said outer liner proximate to said 38 first end of saifl puteP? "h#98
beyond said front edge 39 of said second/@nd cap to a Jseton i
outer liner 40 thereby defining a second circunferentifal
41 -along the interior of said outer liner proximate to sal @
end of said outer liner; 43 a first head di sposed W|th| n and
sealingly 44 engaged with said interior circunferential surface of said

10

30 30 32
‘0 102
\
i
\
..‘.
i
\
i
|
/
oo S~ S

F
30
I
J
\\“
1
\
I
)
//
Fig.5

Y Asumamy
~
-~

—

—_

130

— o ——
-.._._-_\

120
102

Q
A

| AMENDED  SHEET




-21- 45 first end cap; and 46 a second head di sposed within
and sealingly 47 engaged with said interior circunferential surface of

said 48 second end cap. 1 23. The assenbly oRE 3 I,
said first 2 circunferential sealing surface of said -
3 a first channel disposed between said front edge of [shid 4
cap and said first end of said outer liner, said 5 asp -uyog#ﬁ;
conprising: 6 a retaining rin? rel easably di g§posed w't
7 first channel thereby securing said fffét head enga B !
first end cap. 1 " 24. The assenbly of claim 23~wherein said secpnd
2 circunferential sealing surface of said outer |iner defines

AMENDE SHEET
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3 . a second channel disposed between said front edge of said 4 second
end cap and said second end of said outer liner, 5 said assenbly further

conprising: 6 a retaining ring rel easably disposed within said
7 second channel thereby securing said second head W t fpdmi-3 said second
end cap. 1 25. The assenbly of claim 22 wherei LREﬁl i | & 2
of said first end cap is in contact wwth said first end pf 'Aggggggzﬁg
liner, and said rear |edge of said second end 4 cap isji ontact wt

said second end of said inner liner. /7 26. The| ff | e MAYUE98Y
assenbly of claim 22 wherein 2 said first head includgs:kl gn
i nner support ring having a rear face and a 4 front face, said ring
defining a centrally disposed 5 aperture extendi ng throogh—se+d—-Rg-LLom

said rear face to 6 said front face; 7 a sealing plate having
a front face and a 8 rearwardly directed sealing face, wherein said front
face
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9 of said inner support ring and said sealing face of said Thi s Sheet
Has Been Repl aced lu 1112112112112111211111 . ps——
-22- 10 sealing plate are directed towards each ot her RE%AC%@NTW
plate defining a centrally disposed.aperture extending|1pP through saild
plate fromsaid front face to said sealing 13 face; apd 2 OMAY 1398
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14 a bridge nmenber having first and second ends and 15
defining a flow channel extending between said first an
sai d bridge nenber extending between said 17 front fadf
ring and said sealing face of 18 said sealing plate tq tjheresy—provid
access fromsaid rear 19 face of said support ring tojsgid front facelo
said 20 sealing plate through said aperture defined ijn sa2d333¥6393 ?

ring, said flow channel defined in said;pfidge nenber, |and 22 said |

aperture defined in said sealing plate. 1 27. |The filter housin
assenbly of claim26 wherein 2 said support ring provid '
extending 3 around the inwardly facing surface of said aperture defined 4

in said support ring. 1 28. The filter housing assenbly of claim
26 wherein 2 said sealing plate definesya circunferential edgg and 3

I ncl udes a sealing nmenber disposed along said 4 circunferentil edge, said
seal i ng nenber adapted to 5 pronote seal}ng pe a~d_first head and

said first end
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S
an i region of said support fing to a 4 peripheral region of said

su rinao arabhv dafini na
e G- H—

B —ri-hg—thed Hrg—at—5-ll east—one—epeni-hg—extendireg—through—
sa] BEXT B EHEABSTRAGS said front face to said rear face of said support
Ag.

6 cap ' ' Jx.o'tﬁ S e T070Y435- A 26 WeT el 2
sai dmt ri nﬁ%@’i@%@ i ?W%fﬁogpo-ke ﬂad} ally 3 extending from
r

ri _
FILAMENT WOUND HOUSING FOR A REVERSE OSMOSIS FILTER CARTRIDGE

Disclosed is a housing (1) for a reverse osmosis filter. The housing (1) is preferably cylindrical -
and features a unique sealing assembly at each of its ends. The end assemblies enable the
interior of the housing to be readily accessed and securely sealed. Each end assembly can be
provided with one or more inlet and/or outlet ports. :

(Fig. 1)
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CLAIMS

1. A filter and housing assembly, comprising:

an inner tubular liner having a filter cartridge housed therein;

an outer tubular housing adhered to said inner tubular liner and having a first
sleeve member extending axially from a first end of said tubular liner;

an end cap disposed within said outer tubular housing and sealing receiving said
first end of said inner tubular liner;

a first sealing head disposed within said end cap;

an outlet tube extending through said first sealing head and communicating with
said filter cartridge;

a removable snap ring, said snap ring being removably secured within said first
sleeve member adjacent said first seéling head and being operable to retain said sealing
head in sealing engagement with said end cap;

whereby said snap ring may be removed for access to said filter cartridge by
axial removal of said first sealing head.

2. The filter and housing assembly according to claim 1, wherein said outer housing
is formed by a filament winding process.

3. The filter and housing assembly according to claim 1, wherein said filter cartridge
is a reverse osmosis filter.

4. The filter and housing assembly according to claim 1, wherein said first sealing
head comprises a support ring and a sealing plate, said support ring being disposed
inwardly adjacent said inner liner and said sealing plate being in sealing engagement
with said end cap.

5. The filter and housing assembly according to claim 4, wherein the sealing plate is
engaged by said snap ring.

6. The filter and housing assembly according to claim 4, wherein said first sealing
head further comprises a bridge member which extends between said
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