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REPLACEABLE FUEL FILTER ELEMENTAND 
FUEL FILTER ASSEMBLY 

CROSS REFERENCE 

[0001] This is a continuation-in-part application Which 
claims the bene?t of co-pending US. application Ser. No. 
11/264,473 ?led Nov. 1, 2005 and that application is incor 
porated by reference. 

BACKGROUND 

[0002] Replaceable ?lter elements and assemblies includ 
ing replaceable ?lter elements have proven to be useful com 
ponents of ?ltration systems for applications in internal com 
bustion engines such as diesel engines. Replaceable ?lter 
elements can be provided along With other components of 
?ltration systems to provide assemblies operable to ?lter 
liquids such as oil and other lubricants, hydraulics, fuels, and 
others. Present approaches to replaceable ?lter elements and 
assemblies suffer from a variety of drawbacks, limitations, 
disadvantages and problems including those respecting seal 
ing adequacy, part count, complexity, serviceability, cost, 
durability, thermal matching and others. 

SUMMARY 

[0003] One embodiment is a unique replaceable ?lter ele 
ment. Another embodiment is a unique assembly including a 
replaceable ?lter element. Further embodiments, forms, 
objects, features, advantages, aspects, and bene?ts shall 
become apparent from the folloWing description and draW 
1ngs. 

BRIEF DESCRIPTION OF THE FIGURES 

[0004] FIG. 1 is a perspective vieW of a replaceable ?lter 
element. 

[0005] FIG. 2 is a sectional vieW of a replaceable ?lter 
element. 

[0006] FIG. 3 is a sectional vieW of a ?lter assembly. 

[0007] FIG. 4 is a perspective vieW of a head insert. 

[0008] FIG. 5 is a sectional vieW of a portion of a ?lter 
assembly. 

[0009] FIG. 6 is a sectional vieW of a portion of a ?lter 
assembly. 

[0010] FIG. 7 is a sectional vieW of a portion of a ?lter 
assembly. 

[0011] FIG. 8 is a perspective vieW ofa portion ofa ?lter 
assembly. 

[0012] FIG. 9 is a sectional vieW of a portion of a ?lter 
assembly. 

[0013] FIG. 10 is a front elevational vieW of a ?uid ?lter 
assembly. 

[0014] FIG. 11 is a side sectional vieW ofthe FIG. 10 ?uid 
?lter assembly. 

[0015] FIG. 12 is a front sectional vieW ofthe FIG. 10 ?uid 
?lter assembly. 

[0016] FIG. 13 is an exploded vieW of FIG. 10 ?uid. 
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[0017] FIG. 14 is a front elevational vieW of a ?uid ?lter 
cartridge comprising one portion of FIG. 10. 

[0018] FIG. 15 is a front elevational vieW of a molded 
plastic housing comprising a portion of FIG. 10. 

[0019] FIG. 16A is a partial, enlarged detail vieW of one slot 
style. 
[0020] FIG. 16B is a partial, enlarged vieW of another slot 
style. 
[0021] FIG. 17 is a side elevational vieW of FIG. 15. 

[0022] FIG. 18 is a perspective vieW of FIG. 15. 

[0023] FIG. 19 is a top plan vieW ofa molded plastic end 
plate comprising a portion of FIG. 14. 

[0024] FIG. 20 is a front elevational vieW of FIG. 19. 

[0025] FIG. 21 is a perspective vieW of FIG. 19. 

[0026] FIG. 22 is a perspective vieW of a removal proce 
dure. 

[0027] FIG. 23 is a partial perspective vieW of a ?lter 
assembly. 

DETAILED DESCRIPTION 

[0028] For purposes of promoting an understanding of the 
principles of the invention, reference Will noW be made to the 
embodiments illustrated in the draWings and speci?c lan 
guage Will be used to describe the same. It Will nevertheless 
be understood that no limitation of the scope of the invention 
is thereby intended, such alterations and further modi?ca 
tions in the illustrated embodiments, and such further appli 
cations of the principles of the invention as illustrated therein 
being contemplated as Would occur to one skilled in the art to 
Which the invention relates. 

[0029] With reference to FIG. 1 there is illustrated a per 
spective vieW of a replaceable ?lter element 100. While 
replaceable ?lter element 100 is an engine lubricant ?lter in a 
preferred embodiment, it is also contemplated as being appli 
cable to a ?lter for a variety of engine and vehicle ?uids such 
as fuels, hydraulics, and others. Replaceable ?lter element 
100 includes ?lter media 110, endplate 120 coupled to one 
end of ?lter media 110, and endplate 130 coupled to another 
end of ?lter media 110. In the illustrated embodiment, ?lter 
media 110 is an annular and pleated con?guration extending 
from a ?rst end to a second end and de?ning an interior cavity. 
Other embodiments contemplate other ?lter media con?gu 
rations including, for example, a stack disc bypass ?lter 
media con?guration or other ?lter media con?gurations. 

[0030] Endplate 120 includes an opening 127 leading to the 
interior cavity of ?lter media 110. Sealing ?ange 125 is posi 
tioned adjacent opening 127 and extends from endplate 120 in 
a generally axial direction. Flange 128 is positioned radially 
outWard from ?ange 125 and extends from endplate 120 in a 
generally axial direction. Endplate 120 extends from opening 
127 to outerperiphery 126. Endplate 120 also includes at least 
a ?rst plurality of legs 121 Which extend from periphery 126 
and may also include a second plurality of legs 122 Which 
extend from periphery 126 as is shoWn in the illustrated 
embodiment. Endplate 120 is preferably a unitary structure 
formed of a plastic material such as thermoplastic. Other 
embodiments contemplate that endplate 120 could be formed 
of multiple pieces coupled together. 
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[0031] With reference to FIG. 2 there is illustrated a sec 
tional vieW of a replaceable ?lter element 200. Replaceable 
?lter element 200 includes ?lter media 210, endplate 220 
coupled to one end of ?lter media 210, and endplate 230 
coupled to another end of ?lter media 210 Which are similar to 
?lter media 110, endplate 120, and endplate 130 of replace 
able ?lter element 100 described above in connection With 
FIG. 1. Replaceable ?lter element 200 also includes center 
post 240 Which extends from endplate 230 to endplate 220 in 
the interior cavity of ?lter media 210. Other embodiments 
contemplate replaceable ?lter elements Without a centerpost. 
In one replaceable ?lter element Without a centerpost, end 
plate 230 includes an opening permitting a centerpost to be 
introduced into the interior cavity of ?lter media 210. The 
centerpost Which is introduced into the interior cavity can be 
an independent component, or can be a component of another 
portion of a ?lter assembly. 

[0032] With reference to FIG. 3 there is illustrated a sec 
tional vieW of a ?lter assembly 300. Filter assembly 300 
includes a replaceable ?lter element 309, shell 350, ?lter head 
360, and head insert 400. Replaceable ?lter element 309 
includes ?lter media 310, endplate 320 coupled to one end of 
?lter media 310, and endplate 330 coupled to another end of 
?lter media 310 Which are similar to ?lter media 110, end 
plate 120, and endplate 130 of replaceable ?lter element 100 
described above in connection With FIG. 1. 

[0033] Shell 350 includes a body Wall 351 Which de?nes a 
holloW interior into Which replaceable ?lter element 309 is 
inserted. Shell 350 is received by receptacle 370 Which is a 
region of ?lter head 360 con?gured to receive a portion of 
shell 350 and a portion of replaceable ?lter element 309. Shell 
350 further includes recesses 352 Which receive logs 322 of 
endplate 320, threads 353 Which mate With threads 361 of 
receptacle 370 to form a threaded interconnection 390, seal 
ing ring 354 Which provides a seal betWeen shell 350 and 
receptacle 370, and abutment ?ange 355 Which contacts ?lter 
head 360. Shell 350 also includes centerpost 340 Which is 
coupled to the bottom end of shell 350 and is introduced into 
the interior cavity of replaceable ?lter element 309 When 
replaceable ?lter element 309 is placed into the holloW inte 
rior of shell 350. Shell 350 further includes Water drainage 
valve 356 located at the bottom of shell 350. 

[0034] Head insert 400 is coupled With ?lter head 360 and 
extends into receptacle 370. Head insert 400 includes a bear 
ing surface Which contacts sealing ?ange 325 of endplate 320 
to form a seal. Other embodiments contemplate that head 
insert 400 could be omitted and sealing ?ange 325 could 
contact a portion of ?lter head 360 to form a seal. In either 
instance sealing ?ange 325 can form a seal With the bearing 
surface that it contacts Without requiring any intermediate 
structure such as a gasket or sealing ring. It is preferred that 
sealing ?ange 325 and the surface Which it contacts are of the 
same or similar material, though the materials of the tWo 
components may differ in other embodiments. 

[0035] With reference to FIG. 4 there is illustrated a per 
spective vieW of a head insert 400. Head insert 400 includes 
detent clips 410 Which can couple head insert 400 to a ?lter 
head, for example, as illustrated in FIG. 3. Other embodi 
ments contemplate that head insert 400 and the other ?lter 
heads described herein could include other means for cou 
pling to a ?lter head, such as, threads, other clips, screWs, and 
other fasteners, for example. Head insert 400 also includes 
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o-ring 420 Which forms a seal betWeen head insert 400 and the 
?lter head. Head insert 400 further includes recesses 430 
formed in loWer rim 429 Which can provide compatability 
detection for replaceable ?lter elements and rejection of 
incompatible ?lter elements. Embodiments Which utiliZe 
recesses 430 contemplate that replaceable ?lter elements With 
sealing ?anges or other structures con?gured to mate With 
recesses 430, for example by including protrusions Which 
mate With recesses 430, Will be used in a ?lter assembly. Head 
insert 400 Will not couple With incompatible ?lter elements 
Which lack compatible mating structures. Head insert 400 can 
provide protection against inadvertent installation of replace 
able ?lter elements Which are not suited for a particular appli 
cation. 

[0036] With reference to FIG. 5 there is illustrated a sec 
tional vieW of a portion of a ?lter assembly 500. The illus 
trated portion of ?lter assembly 500 includes replaceable 
?lter element 509, shell 550, head insert 599 Which is coupled 
to a ?lter head (not illustrated), and centerpost 540 Which has 
been positioned in the interior cavity of replaceable ?lter 
element 509. Replaceable ?lter element 509 includes ?lter 
media 510 and endplate 520 coupled to one end of ?lter media 
510. 

[0037] Endplate 520 is preferably a unitary structure 
formed of a plastic material such as thermoplastic. Other 
embodiments contemplate that endplate 520 could be formed 
of multiple pieces coupled together. Endplate 520 includes a 
sealing ?ange 525 Which extends from endplate 520 in a 
generally axial direction. Flange 528 is positioned radially 
outWard from ?ange 525 and extends from endplate 520 in a 
generally axial direction. Endplate 520 extends from a central 
opening to outer periphery 526. Endplate 520 also includes 
leg 521 Which extends from periphery 526 and leg 522 Which 
extend from periphery 526. Leg 521 includes a ?rst portion 
5211 Which extends from periphery 526 in an axial direction 
aWay from ?lter media 510 to a bend 5212, and a second 
portion 5213 Which extends from bend 5212 in a radially 
outWard direction to leg extremity 5214. Leg 522 includes a 
?rst portion 5221 Which extends from periphery 526 in an 
axial direction toWard ?lter media 510 to a bend 522, and a 
second portion 5223 Which extends from bend 5222 in a 
radially outWard direction to leg extremity 5224. Endplate 
520 further includes additional legs similar to legs 521 and 
522 extending from other locations about periphery 526. A 
number of additional embodiments contemplate different 
shapes, siZes, numbers, and con?gurations for legs 521 and 
522. For example, legs 521 and/or legs 522 could extend from 
periphery 526 at angles directed toWard or outWard relative to 
the angle of the illustrated embodiment. In another example, 
legs 521 and/or legs 522 extend from their respective bends in 
directions more upWard or more doWnWard relative to the 
direction of the illustrated embodiment. In a further example, 
the angle formed by the portions extending to and from the 
bends could be greater or lesser than that of the illustrated 
embodiment. In an additional example, one or more portions 
of legs 521 and/or legs 522 could have greater or lesser 
lengths, Widths, thicknesses or other dimensions than those of 
the illustrated embodiment. In a further example, the curva 
ture of one or more bends could be greater or lesser than the 
illustrated embodiment. In another example, legs 521 and/or 
522 might omit bends and could extend directly to their 
respective extremities. In additional embodiments, the num 
ber and/or directional projection of legs may vary in further 
manners, for example, as illustrated elseWhere herein. 












