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gggigcé?ingf LLP A replaceable ?lter cartridge assembly for a liquid ?lter and 
INTELLECTUAL PROPERTY GROUP a? 1liquid ?lter in Which such a ?lter cartridge is installed. The 
RO- BOX 14300 ter cartridge 10 is provided With a support element 15, and 

WASHINGTON’ DC 200444300 (Us) a seat 20 for a sealing membrane 19 is providedon the 
support element 15. The sealmg membrane seals the mlet 22 

(21) Appl, No; 09/909,991 of the housing via a sealing edge 21 that acts as a return ?oW 
_ barrier over the inlet. The sealing membrane 19 also has a 

(22) Flled? Jul- 23, 2001 radial sealing surface 23 to provide a seal betWeen the 
_ _ _ _ _ support element 15 and the outlet port 24 of the ?lter. This 

(30) Forelgn Apphcatlon Pnonty Data permits the ?lter cartridge to be manufactured in a particu 
larly cost-effective manner and assures simple mounting 

Jul. 21, 2000 (DE) ................................... .. 100 35 555.2 Within the housing‘ Since only the ?lter Cartridge, which can 

Publication Classi?cation be pushed onto the support element 15, needs to be 
exchanged, very little material has to be disposed of When 

(51) Int. Cl.7 ...................... .. B01D 27/06; B01D 35/153; the ?lter is replaced, Which further increases the cost 
B01D 35/34 effectiveness of the ?lter in use. 
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REPLACEABLE FILTER CARTRIDGE WITH 
SUPPORT ELEMENT AND LIQUID FILTER WITH 

SUCH A FILTER CARTRIDGE 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a exchangeable ?lter car 
tridge for a liquid ?lter With an annularly constructed ?lter 
medium arranged on a support element. The invention 
further relates to a liquid ?lter in Which such a ?lter cartridge 
is installed. 

[0002] Filter cartridges of the initially described type are 
knoWn, for instance, from US. Pat. No. 5,413,712. This 
document describes a ?lter cartridge comprising a support 
tube holding the ?lter medium Whose end faces are provided 
With end disks. This ?lter cartridge can be replaced by 
removing a cover from the ?lter housing. A spring in the 
cover pushes the installed ?lter cartridge axially against a 
centrally arranged outlet port. A sealing membrane provides 
an axial seal betWeen the outlet port and the end disk of the 
?lter cartridge. The sealing membrane is simultaneously 
con?gured as a return ?oW barrier or check valve. 

[0003] The disadvantage of the described prior art is the 
use of a spring to produce an axial force to act against the 
seal. This spring is an additional component in the ?lter unit 
and thus reduces the economic efficiency of the solution. 
Moreover, the axial force that can be applied by the spring 
to provide a seal is limited. Increasing the axial force by 
making the spring stiffer has the disadvantage of increasing 
the closing forces that have to be applied to the cover, Which 
makes it more dif?cult to replace the ?lter element. 

SUMMARY OF THE INVENTION 

[0004] It is an object of the invention to provide a cost 
effective ?lter cartridge. 

[0005] Another object of the invention is to provide a ?lter 
cartridge Which is easily mountable in a ?lter. 

[0006] A further object of the invention is to provide a 
?lter unit including a cost effective, easily mountable ?lter 
cartridge. 

[0007] These and other objects are achieved in accordance 
With the present invention by providing an exchangeable 
?lter cartridge assembly for a liquid ?lter comprising an 
annular ?lter medium With sealed end faces; a support 
element mounted interiorly of the annular ?lter medium for 
supporting the ?lter medium, the support element having a 
seat in an end area for a sealing membrane Which serves as 

a return ?oW barrier, the sealing membrane having a sealing 
edge for support inside the liquid ?lter and for sealing a ?lter 
inlet, and an additional sealing surface to provide a radial 
seal betWeen the support element and a ?lter housing. 

[0008] In accordance With a further aspect of the inven 
tion, the objects are achieved by providing a liquid ?lter 
comprising an openable housing With an inlet and an outlet, 
and an annular ?lter cartridge disposed on a central support 
element in the housing, an elastic sealing membrane con 
nected to a seat provided on one end of the support element, 
the sealing membrane having a sealing edge Which is 
supported inside the housing in such a Way that it forms a 
return ?oW barrier over the inlet. 
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[0009] The ?lter cartridge according to the invention has 
a support element, Which is surrounded by an annular ?lter 
medium. The support element may have a circular or ellip 
tical cross section. It must have openings through Which the 
liquid from the ?lter medium can ?oW into the interior of the 
support element. The ?lter medium is mounted on the 
support element in such a Way that the support element 
prevents it from being deformed or collapsing. The ?lter 
medium is preferably made of a pleated or star-folded ?lter 
paper. Alternatively, rolls of a nonWoven material or multi 
layered ?lter media of any shape may be used, all of Which 
have in common that they annularly surround the support 
element. 

[0010] The invention is characteriZed by a seat that is 
formed in the support element to receive a sealing mem 
brane, Which may integrate tWo functions. On the one hand 
the sealing membrane has a sealing edge, Which is supported 
inside the housing in such a Way that the inlet is sealed. 
When there is no How through the ?lter, this creates a return 
?oW barrier or check valve for liquid residues that may 
remain in the housing, for instance, When the ?lter is 
removed. When liquid ?oWs into the inlet of the ?lter, the 
sealing edge of the sealing membrane is lifted, so that the 
liquid can ?oW into the un?ltered side of the housing volume 
of the ?lter. 

[0011] The second function of the sealing membrane is to 
provide a direct radial seal betWeen the support element and 
any housing part. This makes it possible, for instance, to 
tightly separate the un?ltered side from the ?ltered side. It 
is particularly advantageous that the support element may be 
sealed With respect to an outlet port that connects the interior 
of the support element With the outlet. The interior of the 
?lter simultaneously forms the ?ltered side of the ?lter. This 
results in a particularly compact embodiment of the liquid 
?lter of the invention. 

[0012] The con?guration of the seat on the support ele 
ment facilitates mounting of the ?lter cartridge during initial 
installation or in any subsequent ?lter replacement. The ?lter 
cartridge and the sealing membrane can be preassembled 
and then inserted into the housing. The ?lter cartridge unit, 
as a Whole, is simple to handle, Which minimiZes possible 
installation errors. At the same time, the radial seal betWeen 
center tube and housing assures that the ?lter functions 
reliably, since axial tolerances are not critical to the func 
tioning of the seal. An additional spring to produce the axial 
pressure of the ?lter cartridge against the housing is not 
necessary and can be omitted. This simultaneously reduces 
the mounting forces required to screW on the cover and 
consequently simpli?es the mounting process. 
[0013] In accordance With a further embodiment of the 
invention, the sealing membrane is permanently connected 
to the end area of the support element. This may be accom 
plished, for instance, by producing the support element 
using a tWo-component molding technique. For instance, the 
support element can be injection-molded from plastic and 
the sealing membrane from an elastomer that adheres to the 
plastic. Another option is to adhesively bond the sealing 
membrane to the support element. In either case, the reli 
ability of the seal betWeen support element and sealing 
membrane is enhanced, Which increases the reliability of the 
?lter unit. 

[0014] In a further embodiment of the invention, the end 
area of the support element is provided With a safety 
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interlock to create a form-?t connection betWeen sealing 
membrane and support element. This assures that the sealing 
membrane Will remain securely on the ?lter cartridge When 
the cartridge is removed. This can be accomplished, in 
particular, in that the form-?t connection acts in the direction 
of the radial seal betWeen support element and housing. As 
long as there is increased friction during removal betWeen 
these tWo components as a result of the sealing effect, the 
form-?t connection betWeen the sealing membrane and the 
support element is simultaneously assured. 

[0015] When the ?lter cartridge is removed, hoWever, the 
sealing membrane can be easily replaced since it is made of 
an elastomer, so that it can be stretched to overcome the 
interlocking connection and remove the sealing membrane. 

[0016] A further embodiment of the invention provides 
that the support element protrude aXially beyond the ?lter 
medium. This creates suf?cient clearance for the sealing 
membrane, so that the functional reliability of the ?lter is 
further enhanced. 

[0017] In accordance With one speci?c embodiment of the 
invention, the ?lter cartridge is constructed in such a Way 
that the ?lter medium is replaceably arranged on the support 
element. This can be achieved particularly in that the end 
faces of the ?lter medium are provided With end disks or 
foils, Which simultaneously seal the end faces of the ?lter 
medium and provide a radial seal With respect to the support 
element. The end disks may advantageously be made of 
nitrile butadiene rubber. This is an elastomeric mixture that 
remains sufficiently resilient after a curing process to pro 
vide a seal With respect to the support element. The curing 
process simultaneously produces a tight connection With 
respect to the end faces of the ?lter medium. 

[0018] The described embodiment of the ?lter cartridge 
has the advantage that a minimum amount of material has to 
be discarded When the ?lter medium is replaced. Both the 
support tube and the sealing membrane can be reused. The 
?lter medium and the end disks are completely free of metal, 
Which facilitates their disposal, for instance by incineration. 

[0019] If the sealing membrane is permanently connected 
to the support element, the ?lter medium on the support 
element can be replaced via the opposite end. The support 
element is inserted into the neW ?lter medium so that a neW 
seal is produced betWeen the end disks and the support 
element. 

[0020] The support element is advantageously made in 
one piece. This is preferably accomplished by plastic injec 
tion molding and further optimiZes ?lter cartridge produc 
tion With respect to costs. 

[0021] A particularly advantageous embodiment of the 
liquid ?lter unit is obtained if the housing has a substantially 
cylindrical shape and the inlet and outlet are accommodated 
in the base plate of the housing. The base plate furthermore 
has a threaded socket to attach the liquid ?lter at the 
installation site. Thus the con?guration essentially corre 
sponds to that of conventional disposable ?lters, so that the 
housing of the exchangeable ?lter can be installed instead of 
a throWaWay ?lter. 

[0022] When the ?lter is due to be replaced, the liquid 
?lter as a Whole is unscreWed from the installation site. The 
sealing membrane prevents any liquid residues from ?oWing 
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out of the ?lter housing. The ?lter housing is then opened to 
its optimal position so that the residual oil remains in the 
housing While the ?lter cartridge is being replaced. After the 
housing is mounted, the liquid ?lter can be remounted at the 
installation site. 

[0023] These and other features of preferred embodiments 
of the invention, in addition to being set forth in the claims, 
are also disclosed in the speci?cation and/or in the draWings, 
and the individual features each may be implemented in 
embodiments of the invention either individually or in the 
form of subcombinations of tWo or more features and can be 
applied to other ?elds of use and may constitute advanta 
geous, separately protectable constructions for Which pro 
tection is also claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The invention Will be described in further detail 
hereinafter With reference to illustrative preferred embodi 
ments shoWn in the accompanying draWings in Which: 

[0025] FIG. 1 is a cross section through the center of a 
liquid ?lter according to the invention; and 

[0026] FIG. 2 is an enlarged detail X according to FIG. 1 
shoWing an alternative embodiment of the sealing mem 
brane. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0027] The liquid ?lter according to FIG. 1 comprises a 
?lter cartridge 10 disposed inside a housing 11 comprising 
a base plate 12 and a screW-on cover 13, Which is screWed 
together With the base plate With an interposed O-ring 14 to 
form a seal. The ?lter assembly comprises a support element 
15 onto Which is slipped a star-folded ?lter paper that is 
provided With end disks 16 in such a Way that a radial seal 
is obtained betWeen the support element 15 and the end disks 
16. Further, in an end area 18 of the support element, a 
sealing membrane 19 is mounted in a seat 20. The sealing 
membrane has a sealing edge 21 Which is supported against 
the base plate 12 and thus provides a seal With respect to the 
inlets 22 Which are also located in the base plate. Further, the 
sealing membrane has a sealing surface 23 to ensure a radial 
seal betWeen seat 20 on support element 15 and an outlet 
port or nipple 24 Which is accommodated in the base plate. 

[0028] The support element further comprises a stop or 
abutment 25 for one of the end faces 26 of the ?lter cartridge 
10. The ?lter cartridge is pushed onto the support element 
prior to mounting the sealing membrane 19 on the support 
tube 15. The entire ?lter cartridge/support tube assembly is 
?Xed by means of a snap connection 27 Whose interacting 
elements are accommodated on the support element 15 and 
in the screW-on cover 13. As a result, When the screW-on 
cover 13 is removed, the ?lter cartridge 10 remains inside 
the cover. 

[0029] When the ?lter is in operation, the ?uid ?oWs in the 
direction of the arroWs through inlet 22 to an un?ltered side 
28. It then ?oWs radially inWardly through ?lter paper 17 
and reaches a ?ltered side 29, Which communicates With the 
interior 31 of the support tube 15 via openings 30 made in 
support element 15. From there, the ?ltered ?uid leaves 
housing 11 through an outlet 32 located in the outlet nipple 
24. 
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[0030] In addition, a schematically indicated bypass valve 
33 is arranged in support element 15 in case of excessive 
pressure buildup. This bypass valve short-circuits the un?l 
tered side 28 to the ?ltered side 29 to assure a suf?cient How 
of liquid even if the ?lter paper clogs. Such an arrangement 
is important, for instance, When ?uid ?lters are used to ?lter 
the lubricating oil of an internal combustion engine, as 
depicted here. 

[0031] FIG. 2 shoWs the liquid ?lter in its mounted state 
on the installation site, Which is shoWn in part and may, for 
instance, be the engine block 34 of an internal combustion 
engine. A threaded socket 35 is formed in outlet port 24 of 
base plate 12. Socket 35 is screWed onto a mounting nipple 
at the installation site and serves to mount the ?lter housing. 
Sealing rings 36 ensure a seal of the housing With respect to 
the environment and betWeen inlets 22 and outlet 32 of the 
liquid ?lter. 

[0032] FIG. 2 further shoWs an alternative embodiment of 
the sealing membrane 19. In this embodiment, the mem 
brane 19 has an additional lip 37, Which engages With an 
interlocking recess 38 in seat 20 of the support element. As 
soon as the support element is pushed onto the outlet port or 
nipple 24, lip 37 is pressed into the interlocking depression 
38. As a result, When the ?lter cartridge/support tube assem 
bly is removed, the sealing membrane 19 does not remain in 
the housing but is separated together With the support 
element 15 from the base plate 12 of the housing. 

[0033] The foregoing description and examples have been 
set forth merely to illustrate the invention and are not 
intended to be limiting. Since modi?cations of the disclosed 
embodiments incorporating the spirit and substance of the 
invention may occur to persons skilled in the art, the 
invention should be construed broadly to include all varia 
tions falling Within the scope of the appended claims and 
equivalents thereof. 

What is claimed is: 
1. An exchangeable ?lter cartridge assembly for a liquid 

?lter comprising an annular ?lter medium With sealed end 
faces; a support element mounted interiorly of the annular 
?lter medium for supporting the ?lter medium, said support 
element having a seat in an end area for a sealing membrane 
Which serves as a return ?oW barrier, said sealing membrane 
having a sealing edge for support inside the liquid ?lter and 
for sealing a ?lter inlet, and an additional sealing surface to 
provide a radial seal betWeen the support element and a ?lter 
housing. 

2. A ?lter cartridge assembly according to claim 1, 
Wherein said annular ?lter medium comprises a pleated ?lter 
paper. 
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3. A ?lter cartridge assembly according to claim 1, 
Wherein the sealing membrane Which serves as a return ?oW 
barrier is permanently connected to the end area of the 
support element. 

4. A ?lter cartridge assembly according to claim 1, 
Wherein the end area of the support element is provided With 
an interlocking con?guration to create a form-?t connection 
With the sealing membrane. 

5. A ?lter cartridge assembly according to claim 1, 
Wherein the end area of the support element extends axially 
beyond an adjacent end face of the ?lter medium. 

6. A ?lter cartridge assembly according to claim 1, 
Wherein the ?lter medium is replaceably disposed on the 
support element. 

7. A ?lter cartridge assembly according to claim 1, 
Wherein at least one end face of the ?lter medium is 
connected With an end disk for forming a seal. 

8. A ?lter cartridge assembly according to claim 7, 
Wherein said end disk is made of nitrile-butadiene rubber. 

9. A ?lter cartridge assembly according to claim 1, 
Wherein the support element is constructed as one piece. 

10. A ?lter cartridge assembly according to claim 1, 
Wherein the additional sealing surface of the sealing mem 
brane forms a radial seal betWeen the support element and an 
outlet port of the ?lter housing. 

11. A liquid ?lter comprising an openable housing With an 
inlet and an outlet, and an annular ?lter cartridge disposed 
on a central support element in said housing, an elastic 
sealing membrane connected to a seat provided on one end 
of said support element, said sealing membrane having a 
sealing edge Which is supported inside the housing in such 
a Way that it forms a return ?oW barrier over the inlet. 

12. A liquid ?lter according to claim 11, Wherein said 
housing comprises a base plate and a screW-on cover, and 
said support element is detachably connected to the housing 
cover by a snap connection. 

13. A liquid ?lter according to claim 11, Wherein the 
housing has a substantially cylindrical shape, and the inlet 
and outlet are accommodated in a base plate of the housing, 
said the base plate comprising a threaded socket for attach 
ing the liquid ?lter at an intended installation site, and 
Wherein sealing rings are provided to seal the housing 
relative to the environment and to provide a seal betWeen the 
inlet and the outlet. 

14. Aliquid ?lter according to claim 11, Wherein said ?lter 
is an oil ?lter for lubricating oil of an internal combustion 
engine. 


