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to the field of filter cartridges. In preferred forms, the present
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an integral ngld core structure which.provides the filter media with structural support

(e.g., so the filter medium is capable of withstanding fluid pressure differentials during
use). Other filter cartridges, as shown, for example, in U.S. Patent No. 5,399,264,

15 employ a relatively rigid, self-supporting, porous, thick-walled tubular fitter cartridge
element having specially designed flexible end caps. Still other filter cartridges, such as
those depicted in U.S. Patent Nos. 4,218,324 and 5,681,461 employ a “coreless”
disposabile filter cartridge having rigid preformed end caps. The coreless disposable
filter cartridge is sleeved over, and fluid-sealed with respect to, a reusable separate

20 core structure. |

Recently, improvements in the so-called “coreless” filter cartridges were
proposed by copending U.S. Patent Application Serial No. 09/154,522 filed on
September 186, 1998 (the entire content of which is incorporated expressly hereinto by
reference, and hereinafter referred to as “the ‘522 application”). In general, the filter

25 cartridge disclosed in the ‘622 application includes a generally cylindrical filter medium
which defines a cylindrically shaped core space, and a pair of rigid, preformed end caps
fixed to opposite ends of the filter medium. At least one of the end caps (e.g., the lower
end cap) is annular and has an interior cylindrical surface defining an interior space in
alignment with the filter cartridge’s core space. A truncated generally conically shaped



whi ch defines a cylindrically shaped core space, and a pair of rigid,, -
prefornmed end caps fixed to opposite ends of the filter medium At |east
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~ What has been needed, therefore, is an improved filter cartridge assembly which
is especially adapted fdbe sued in back-flushing filtration operations and/or which has -
20 the ability to be quickly removed. Itis tbwa_rd providing such needs that the present
invention is directed. ' | | |

Broadly, the present invention relates to improvements in filter cartridge

assemblies whereby unintended threaded uncoupling between the filter cartridge and
the base member may b_e'minimized (if not eliminated entirely). More specifically, a

25 filter cartridge assembly according to the present invention is provided with a generally
cylindrical filter medium which defines a cylindrically shaped core space, and a pair of

-end caps fixed to opposite ends of the filter medium." A threaded base member having

detent projections receives at least one of the-end caps, most preferably the lower end
cap. This lower end cap is annular and has an interior cylindrical surface defining an

30 interior space in alignment with the core space. The interior space is also provided with
interrupted threads defining detent spacés. '
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assenmbl i es whereby uni ntended threaded uncoupling between the filter
cartridge and the base nenber may be mininized (if not elimnated
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15  more clear after careful conslderatlon is given to the following detailed description of the

preferred exemplary embodiments thergof which follow.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

Reference will hereinafter be made to the accompanying drawings wherein like
reference numerals throughout the various FIGURES denote like structural elements,
20 and wherein,

FIGURE 1 is a cross-sectional elevational view showing one preferred filter
cartridge assembly in accordance with the present invention;

FIGURE 2 is an enlarged cross-sectional view of the filter cartridge assembly
depicted in FIGURE 1, but shown in an exploded arrangement; and

25 FIGURE 3 is an enlarged cross-sectional view of the base region of the filter
cartridge assembly as identified in FIGURE 1.



BRI EF DESCRI PTI ON OF THE ACCOMPANYlI NG DRAW NGS Reference will hereinafter .
be nmade to the acconpanying drawi ngs wherein |like reference nunerals

t hroughout the various FI GURES denote |ike structural elenents, 20 and
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end 12a t oviteocariridgestdbe sieaved thereaver during usehe annul ar set ring 12c
provi des a seat which bears agai nst the base 10 when the

An annular set ring 12¢ is rigidly attached in surrounding relationship to the core
15 12 at a location spaced axially from the one end 12a towards the other end 12b. In
use, the annular set ring 12c provideé a seat which bears against the base 10 when the
end 12a of the core 12 is forcibly inserted thereinto.

The base 10 is iniegrally provided with a seat boss 10-1 at one end, a threaded
connection boss 10-2 at the other end, and a ooncentrically disposed seal flange 10-3
20 disposed therebstween. The internal cylindrical space of the connection boss 10-2 is
treaded so as to be capable of threaded union with a flow pipe FP adapted to carry
filtrate from the core element 12 to another location in the process.

As is perhaps better seen in FIGURE 2, the connection boss 10-2 is provided
with discontinuous threads 10-2a which serve to provide a one-quarter turn coupling
25 between the filter c_:artridQe 16 and the base 10. The interrupted threads 10-2a include
at their respective uppér extents a detent 10-2b whiéh protrudes doanardly as viewed
in FIGURE 2, the purpose of which will be explained in greater detail below.

The filter cartridge 16 includes a pair of préformed rigid end-caps 16-1, 16-2
positionally holding therebetween a cylindrically shaped, tubular filter body 16-3 which,
30 in the preferred form, is a conventional pieated filtter medium. Other filter media may
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-end 12a of the core 12 is forcibly inserted thereinto. The base 10 is
integrally provided with a seat boss 10-1 at one end, a threaded
connection boss 10-2 at the other end, and a concentrically disposed seal
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t heret o by SRaeERs1&Ab. f or exarrpl e cotter pin 17-1. 10 The | ower end-cap
16-2, on the other hand, defines a threaded bore 16-4 in coaxial alignment

with the centraj feribf diisdmerit sehE1S is!prévidéwaid fdrmdd df ansuithBRtdlastornBfic
extent of the threads 16-4a forned within the bore 16-4 are interrupted so
as to f§r mmaterial, e.g., a synthetic rubber or like material, which is compatible with the filtering

‘conditions and fluid. Structurally, the seal 18 includes a depending truncated

cylindrically shaped seal flange 18-1 which is conformably shaped to the cylindrical seal

skirt 10-3 of the base 10. An annular connection lip 18-2 extends outwardly away from

the seal flange 18-1 and is most preferably formed as a unitary structure therewith. The

20 connection lip 18-2 is sized so as to be seated within the annular ledge surface 16-5 of

the end-cap 16-2.

A secondary annular elastomeric seal 19 is seated in groove 16-7 and seals
against the upper edges of the connection boss 10-2 and the seat ring 12c (see .
FIGURE 3). The presence of the seal 19 and its contact with the upper edges of the
25 connection boss 10-2 and the seat ring 12c¢ thereby serves as a back-up seal to seal 18
during a backflush cycle. |

An annular retaining ring 20 is provided so as to be in close conformity with the
exterior side surface 16-6 of the end-cap 16-2 and thus be in friction fit relationship
therewith. As shown, the retaining ring 20 has an interior wall 20-1 which is friction fit

30 over the exterior surface of the end-cap 16-2, and an inwardly projecting retaining wall



spaces 16-4b. A flexible elastomeric seal 18 is provided and fornmed of a .
suitable el astoneric 15 material, e.g., a synthetic. rubber or-like
material, which is conpatible with the fllterlng conditions and fl uid.
Structural | WoeHes33eal 18 includes a depgnding truncated EGFUSINVAIEAI |y
shaped seal flange 18-1 which is confor Ea;l y shaped to the cylindrical seal
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provided so as to be in close conformty with the exterior side surface
16-6 of the endDusipgas-nstaliation procedura, the filtarcadridge 16 isssleavediayer fhe core
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sl eeved ovey the core element 12 until contact is nade between the set

ring 12c ana the end cap 16-2. As such, the entire core 12 and filter

cartri.dge 16 may be handl ed-as a unit and pl aced in
~ Thereafter, relative turning movement may be applied between the cartridge 16

15  and threaded boss 10-2 so as to removably couple the cartridge 16 and the base 10.
This relative turning movement, as noted previously, is most preferably about a one-
quarter turn for ease of use. When the end cap 16-2 has been tightly threaded onto the
boss 10-2, the detents 10-2b associated with the threads 10-2a will be received within
respective ones of the spaces 16-4b defined by the interrupted threads 16~4a. This

20 structural interaction between the detents 1 0-2b and spaces 16-4b will serve to
minimize (if not prevent entirely) the threaded connection becoming loosened (i.e., due
to reverse relative turning movements) during back-flushing operations.

As will be appreciated, once the end cap 16-2 has been threaded tightly onto the
threaded boss 10-2 of the base 10, the sealing flange 18-2 will be forced responsively
25 downwardly by virtue of the threaded connection between the end-cap 16-2 of the
cartridge 16 and the threaded boss 10-2 of the base 10. The sealing flange 18-2 will
thereby compressibly bear against the conformably shaped seal skirt 10-3 of the base
10. '

While the invention has been described in connection with what is presently
30 considered to be the most practical and preferred embodiment, it is to be understood
that the invention is not to be limited to the disclosed embodiment, but on the contrary,



.the proper location within the filtration vessel in alignnent with a base
10. Once 1o aligned, the core 12.may be forcibly inserted.into the
cylindrical interior of the base 10 wuntil contact is nade between the set
ring 12c anwotoheosss nner recessed step 10-4 of the connec®CPHUSHRIEE10- 2
(i.e., until the set ring 12c is seated\ﬂtrnn the recessed step 10- 4).

Thereafter, relatiyve turning nmyv nt e applied betwe i dge
16 15 and'§ eré%83° B! "fﬂ-g'? E'é’%ﬁf’aﬁ%“sr e%%ﬁmm"gem?iﬂ%?@??@w‘ 6
and the basite irit andscopedf ¢ aspdndedickgmepvenent, as noted previously, is
nost preferably about a one- quarter turn for ease of use. Wen the end cap
16-2 has been tightly threaded onto the boss 10-2, the detents. 10-2b
associated with the threads 10-2a will be received within respective ones
of the spaces. 16-4b defined by the interrupted threads 16-4a. This 20
structural interaction between the detents 10-2b and spaces 16-4b w ||
serve to mnimze (if not prevent entirely) the threaded connection
becom ng | coosened (i.e., due to reverse relative turning novenents) during
back-fl ushing operations. As will be appreciated, once the and cap 16-2 has
been threaded tightly onto the threaded boss 10-2 of the base 10, the
sealing flange 18-2 will be forced responsively 25 dowwardly by virtue of
t he threaded connection between the end-cap 16-2. of the cartridge 16 and
the threaded boss 10-2 of the base 10. The sealing flange 18-2 w ||

t her eby conpressi bly bear against the conformably shaped seal skirt 10-3 of
the base 10. Wi le the invention has been described in connection with
what is presently 30 considered to be the nost practical and preferred.
enbodi nent, it is to be understood that the invention is not to be limted
to the disclosed enbodi nent, but on the contrary, I1LI W 01/10533

PCT/ US00/ 21728 is intended to cover various nodifications and equi val ent
arrangenents included within the spirit and scope of the appended clai ns.
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IS CLAIMED IS:. 1. Afilter cartri A rising: a fi-lter

cartridge having a generally cylindrical “fi7tér edi um which defines a
cylindrical IVOQ%&“&%% core space, and a pagk of end caps fiRedU$2 % hposite
ends of said filter nedium and a threaded base nenber having detent

proj ecti onswHARISCLARNEDAgst one of said end caps is annular and has an
interior cylindrical surface defining an interior space in alignnent with

sai d core space 1_a(1ﬁ|td@rcaﬁﬁaqgiagge§ﬁbweérﬁﬁﬁw:ed t hr eads. defini ng detent
spaces, and wherein said at ‘| east ‘one end cap i's threadably coupled with
said threaded base Rdfieerardidge having ageneralit eylindsinad fikenmesiumawhicl defines i n

respective said detent s ' g}fé( | QA2 [
uncoupling of said at Ieagt%@ﬁjerfcgw cgggﬁ’ﬁﬁg éBae{Hg, g@gﬁ%ﬁ%%ﬁﬂ&@ﬂ%&
filter cartridge assenbl yopposite endsiofrsdid filteremedinnt, laadf i | ter medi umis

I , d wh ' he filt trid nbly furth '
ol ongat & per manent. AJIGAGPY Dasy EBtaBAFNG SeI4TY PIOIPRBBIWERSEhG cnd

removably inserted i gt RasEielofaiPontEsRY is aRnuldP8nd hhé h iMsfiérdyfiidticapsenbl y
as in claim?2, wherein said core elenent includes an annular set ring

coaxially rigidly fixed t&rfagedeliringianintopataraceio aligrment witsai¢ peretspace of
rempvably i nserted into sariPiaaed WiBEnERAph fides HRRANG dBIERR bpdche, and
agai nst sai d base nenberwhdrein The filter cartridge assenbly as in claim3,
wherein the base memé)g.la art] feast'One end cap is threadably coupled with said threaded base
member such that said detent projections are seated in respective
said detent spaces to thereby minimize unintended threaded

uncoupling of said at least one end cap and said base member.

2. The filter cartridge assembly as in claim 1, wherein the filter medium is
coreless, and wherein the filter cartridge assembly further comprises an elongate
permanent reusable core element having a length of one end removably inserted into

said base member.

3. The filter cartridge assembly as in claim 2, wherein said core element
includes an annular set ring coaxially rigidly fixed to, and axially spaced from, said one
end thereof to establish said length when said one end of said core element is
removably inserted into said base member and said set ring is seated against said base

member.

4. The filter cartridge assembly as in claim 3, wherein the base member has an

interior annular recessed step, said set ring being seated within said step.

5. The filter cartridge assembly as in claim 4, further comprising an annular seal
which is in sealing contact with an upper edge of said base member and with said set
ring. '
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dnterior annul ar recessed ‘step, sammﬁﬂunl Huﬂt“mldseat ed within said
step. 5. The-filter cartridge assemgiiygtidsl \ , further conprising an
annul ar seal which is in sealing contact with an upper edge of said base
menber and WO®/WSBd set ring. .iii(r)r _lgi!l1Q 111111iii iRCEAS0WRs728 | * C L
M S WO 01/10533 9 PCT/USOQ 21728 6. The Ttilter cartridge assenbly as in

claim1, further conprising a truncated generally conically shaped seal
skirt operatively associated with said at | east one of said end caps. 7.

The filter cartgi ssenbly as in,clai.mp.. rein said base nenbe

el udes- a ¢ unfad B8 Tier particos 25serdofel M " fifhel cBBvlanG soulfieated .
wher ei n saigéneraifiycorsitialiyt shaped €84l skitt SpsraBvdle dssticidled RitH shiisa ledstBneadtf d one
end cap and said base are threadably coupled to one another. 8. Afilter

cartri dge S39AANGAPSs in claim 7, wherein said at |east one end-cap
i ncl udes an annul ar | edge, and wherein said seal skirt includes an
outwardly extending connection |lip which is seated on said |ledge. 9. A
filter cartridgé dbediter gartrisigeassémbiyas, infclaimi6; wheraip saki bageanerabei ni ng
ring which i oupled.to sajd,at |e e _end- Lor r | nk.Ng.Saj.
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frictionally engaged with said at | east one end-cap. 11. Afilter cartridge
assenbl y aé%ﬁﬂd%'gF?le?d%@?%WPmWe other end cap, opposite to said one
end cap, is a solid, non-apertured structure having a nounting post
projecting outwardly therefrom 12. A filter cartridge assenbly conpri sing:
8. A filter cartridge assembly as in claim 7, wherein said at least one end-cap

includes an annular ledge, and wherein said seal skirt includes an outwardly extending
connection lip which is seated on said ledge.

9. A filter cartridge assembly as in claim 8, further comprising a retaining ring
which is coupled to said at least one end-cap for retaining said connection lip on said
ledge. |

10. A filter cartridge assembly as in claim 9, wherein said retaining ring has an
L-shaped cross-section and is frictionally engaged with said at least one end-cap.

11. A filter cartridge assembly as in claim 1, wherein the other end cap, opposite
to said one end cap, is a solid, non-apertured structure having a mounting post
projecting outwardly therefrom.

12. A filter cartridge assembly comprising:

a coreless filter cartridge having a generally cylindrical filter medium which
defines a cylindrically shaped core space, and a pair of end caps
fixed to opposite ends of said filier medium,

a base member; and

an elongate permanent reusable core element having a length of one end
removably inserted into said base member, wherein



a coreless filter cartridge havi nﬂ!ﬂmﬁu&m’uu&““ ndrical filter medium .
which defines a cylindrically sh c + and a pair of end caps
fixed to opposite ends of said filter nmedium a base nenber; and an
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agai nst sai d base nenberlendlBwhéhasaid dnecendaf said dore elément:is nerh@vablher ei n at
| east one of said end caps_is annul ar, and has an interior cylindrjcal.
surface defining an int er’ﬁ‘?ﬁﬂsegdateesaf({]b%ﬁq 'Bﬁwi’ﬁf ang Fﬂte]?gfﬁn%%ﬁeg&j%dpﬁigémtand
provi ded wi th interruptedaidpdnemdet.Ni Ng detent spaces, and wherein said
base nmenber includes threads provided with detent projections; and wherein
said at | east one end cap is threadably coupled with said threaded base !
menber such that,Say : | ' iseated in respective said i
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and provided with interrupted threads defining detent spaces, and

wherein _

said base member includes threads provided with detent projections; and
wherein _

said at least one end cap is threadably coupled with said threaded base
member such that said detent projections are seated in respective
said detent spaces to thereby minimize unintended threaded
uhcoupling of said at least one end cap and said base member.

14. The filter cartridge assembly as in claim 13, further comprising a truncated
generally conically shaped seal skirt operatively assoclated with said at least one of
said end caps.

15. 'The filter cartridge assembly as in claim 14, wherein said base member
includes a truncated conical base conformably shaped to said seal skirt, wherein said
seal skirt is sealingly engaged with said base when said one end cap and said base are
threadably coupled to one anocther.

18. A filter cartridge assembly as in claim 15, wherein said at least one end-cap
includes an annular ledge, and wherein said seal skirt includes an outwardly extending
connection lip which is seated on said ledge.
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15. The filter cartridge assenbl wherein said base nenber
i ncl udes a truncated cgni cal basﬂlmu“mrlmﬁlm]"imiped to said seal skirt,
wherein said seal skirt is sealihgly éngldgetd with said base when said one
end cap andvex®idossase are threadably coypled to one anot RET/USOG21728 fi | t er
cartridge assenbly as in claim15, wherein said at | east one end-cap

i ncludes an annul ar | edge, and wherein said seal skirt includes an
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conprising lédgeet ai ning ring which is coupled to said at |east one end-cap
for retaining said connection |ip on said |edge. 18. A filter cartridge
assenbly as in claim1l7, wherein said retaining ring has an L-shaped
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19. Afilter cartridge asserbly as 1'n c erein the other “end cap,
opposi t e t d--shepg@denessesadtion and iisfrigtiendlly éngaged witk saidrat deast poe endeapavi ng a
nmounting post projecting outwardly therefrom 20. The filter cartridge
assenbly as in claim12, wherein the base nmenber has an interior annular

recessed step, 98i @ fitel candye@isambhead mcklaiii 12, Wittaeidl thd 6ther dhd cape filter
cartridge assenblég&as in claim20, further conprising an annul ar seal

whi ch is i PPPEEI] Rpaibereend gaR:Hs asoliprian-arasiired skustwreiaving 2 MOUNtBd wi t h
said set rdgafiprojecting outwardly therefrom.

20. The filter cartridge assembly as in claim 12, wherein the base member has
an interior annular recessed step, said set ring being seated within said step.

21. The filter.cartridge assembly as in claim 20, further comprising an annular
seal which is in sealing contact with an upper edge of said base member and with said
set ring.



