
y WO 01/10533 - i _ PCT/US00/21728  BACK-FLUSHABLE FILTER CARTRIDGE
ASSEMBLIES FIELD OF THE INVENTION The present invention relates generally
to the field of filter cartridges. In  preferred forms, the present
invention relates to filter cartridge assemblies which are  5 especially
useful for process applications requiring periodic back-flushing.
BACKGROUND AND SUMMARY OF THE INVENTION Disposable filter cartridges are
widely used for the filtration of a variety of fluids.  Generally, such
filter cartridges include cylindrically shaped filter media which define a
central core chamber. The filter medium is typically provided with
appropriate end caps  1o which allow fluid to be forced through the depth
of the filter media. Some filter cartridges (e.g., as depicted in Fig. 4 of
U.S. Patent No. 5,681,469) are provided with  an integral rigid 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 filter 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"  disposable filter cartridge having rigid preformed and 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 16, 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 '522
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
wo 01/10533 - 2 _ PCT/USOORI728 seal skirt is operatively associated with
the annular end cap. The filter cartridge of the  `522 application is
sleeved over a reusable support core structure which includes a  base
having a truncated conically shaped seal skirt, and a tubular perforated
rigid core  element fixed at one end to the base. The annular end-cap and
the base of the support 5 core structure are removably mechanically coupled
to one another, most preferably by  being threadably interconnected. In
such a manner, the seal skirt is sealingly engaged  with the seal skirt of
the base. While the filter cartridge assemblies disclosed in `522
application represent novel  improvements to the state of the art, some
additional improvements may still be 1o desired, especially in certain
end-use applications. For example, In the power  generation industry, large
filter cartridge arrays housed within relatively large filtration  vessels
are typically needed in order to purify various process streams. These
filter  cartridge arrays typically use a guide rod to help center the core
of an integral core/filter  media cartridge. Once the cartridge is in
place, they are secured to a top plate 15 assembly (e.g., via a top
stem.and cotter pin arrangement). Needless to say, it is quite  time
consuming to replace all filter cartridges in a given filtration vessel
leading to long  equipment down times..: What has been needed, therefore,
is an improved filter cartridge assembly which  is especially adapted to be
sued in back-.flushing filtration operations and/or which has  20 the
ability to be quickly removed. It is toward 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 be 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  and
caps fixed to opposite ends of the filter medium. A'threaded base member
having  detent projections receives at least one of the and 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 spaces. III[tli WO 01/10533 _ 3 ^ PCT/USOOn1728  In
use, therefore, the lower end cap may be threadably coupled with the
threaded base member such that the detent projections are seated in
respective ones  of the detent spaces. In such a manner, the unintended
threaded uncoupling of the  lower end cap and the base member is minimized.
5 In another aspect of this invention, the filter cartridge is most
preferably  "coreless" and is capable of being sleeved over a permanent,
reusable perforated core  element. However, the core element is removably
insertable within a base member to  which the filter cartridge may be
coupled. Specifically, one end of the core element is  provided with an
annular set ring. The set ring is rigidly connected to the exterior io
surface in surrounding relationship to the core element at a location
spaced axially from  the one of its ends (e.g., the lower end) towards the
other end (e.g., the upper end). In  use, the annular set ring provides a
seat which bears against the base when the end of  the core element is
forcibly inserted thereinto. These and other aspects and advantages of the
present invention will become 15 more clear after careful consideration is
given to the following detailed description of the  preferred exemplary
embodiments thereof 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. WO
01/10533 - 4 _ PCT/US00/21728  DETAILED DESCRIPTION OF THE INVENTION The
filter cartridge assembly FCA depicted in accompanying FIGURES 1 and 2
generally includes a rigid metal base member 10 which removably receives in
a friction  fit manner one end 12a of an elongate perforated tubular metal
core 12. A cylindrical 5 filter cartridge 16 may be sleeved over the
tubular core 12 and threadably coupled to  the base 10 in a manner to be
described below. The tubular metal core 12 is most preferably made by
helically winding a  perforated metal sheet and rigidly joining the abutted
or overlapped edges (e.g., via  soldering, welding or the like) to form a
rigid tubular structure of indefinite length. The 1o tubular structure may
then be cut to desired lengths. In this regard, the other end 12b  of the
tubular core 12 opposite.to the end joined to the base 10 is most
preferably  provided with a slightly inwardly rounded or chamfered edge
region to more easily allow  filter cartridges to be sleeved thereover
during use. An annular set ring 12c 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
provides a seat which bears against the base 10 when the  



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
flange 10-3  20 disposed therebetween. 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
cartridge 16 and the base 10. The interrupted threads 10-2a include at
their respective upper extents a detent 10-2b which protrudes downwardly as
viewed  in FIGURE 2, the purpose of which will be explained in greater
detail below. The filter cartridge 16 includes a pair of preformed 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 pleated filter medium. Other filter media may WO 01/10533 - 5
_ PCT/US00121728 also be employed,' such as filter media formed of a
non-woven melt-spun fibrous mass  and/or sheets, foam or other porous
filter media and the like. The upper end-cap 16-1 is most preferably solid
(i.e., non-apertured) so that fluid  passing through the filter body 16-3
will be directed into the central hollow bore 16-3a 5 thereof. In addition,
the upper end cap 16-1 includes an upwardly projecting mounting  post 17
which is coupled thereto and projects outwardly therefrom. The mounting
post  17 is adapted, In turn, to be operatively joined to a retainer plate
associated with a  filtration vessel or housing (not shown) in which the
filter cartridge assembly FCA is  used, and can be removably coupled
thereto by means of, for example, cotter pin 17-1. 10 The lower end-cap
16-2, on the other hand, defines a threaded bore 16-4 in  coaxial alignment
with the central bore 16-3a of the filter body 16-3. Importantly, the
extent of the threads 16-4a formed within the bore 16-4 are interrupted so
as to form  



spaces 16-4b. A flexible elastomeric seal 18 is provided and formed of a
suitable elastomeric  15 material, 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 3o over the exterior surface of the end-cap 16-2, and an
inwardly projecting retaining wall WO 01/10533 - 6 _ PCT/US00/21728  20-2.
The retaining wall 20-2 of. the retaining ring 20 will thus removably
retain the  connection lip 18-2 within the ledge surface 16-5. In use, the
base 10 will most preferably be threaded onto the flow pipe FP  associated
within a filtration. vessel (not shown) prior to initial installation.
Thereafter,  5 the base 10 may be left in place within the filtration
vessel. During an installation procedure, the filter cartridge 16 is
sleeved over the core  element 12 until contact is made between the set
ring 12c and the end cap 16-2. As  such, the entire core 12 and filter
cartridge 16 may be handled-as a unit and placed in  



the proper location within the filtration vessel in alignment with a base
10. Once 1o aligned, the core 12 may be forcibly inserted.into the
cylindrical interior of the base 10  until contact is made between the set
ring 12c and the: inner recessed step 10-4 of the  connection boss 10-2
(i.e., until the set ring 12c is seated within the recessed step 10- 4).
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 10-2b 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 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 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  3o 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, IILI WO 01/10533
PCT/US00/21728 is intended to cover various modifications and equivalent
arrangements included within  the spirit and scope of the appended claims. 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIII - ~ L M S WO 01/10533 PCT/USOO/21728  WHAT
IS CLAIMED IS:. 1. A filter cartridge assembly comprising: a 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 filter medium, and a threaded base member having detent
projections; wherein at least one of said end caps is annular and has an
interior cylindrical  surface defining an interior space in alignment with
said core space  and provided with interrupted threads defining detent
spaces, 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
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. iii(r)r I i!IIOj111111iiiii11111ii!II * C L
M S WO 01/10533 9 PCT/USOO/21728  6. The filter cartridge assembly as in
claim 1, further comprising a truncated  generally conically shaped seal
skirt operatively associated with said at least one of  said end caps. 7.
The filter cartridge assembly as in claim 6, 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 another. 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 filter medium, a base member; and an
elongate permanent reusable core element having a length of one end
removably inserted into said base member, wherein * C L M S WO 01110533 - 1
0 - PC1'/USOO/21728  said core element includes an annular set ring
coaxally 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. 13. The filter cartridge of claim 12, wherein at
least one of said end caps is annular and has an interior cylindrical
surface defining an interior space in alignment with said.co.re space  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 uncoupling 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 associated 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 another. 16. 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. IIIII
11111!1111111 IIIII 11111 II IIII * C L M WO 01/10533 _ ~ ~ ..
PCT/US0O/21728 17. A filter cartridge assembly as in claim 16, further
comprising a retaining ring  which is coupled to said at least one end-cap
for retaining said connection lip on said  ledge. 18. A filter cartridge
assembly as in claim 17, wherein said retaining ring has an  L-shaped
cross-section and is frictionally engaged with said at least one end-cap.
19. A filter cartridge assembly as in claim 12, wherein the other end cap,
opposite to said one end cap, is a solid, non-apertured structure having a
mounting  post projecting 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. 


