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NONCIRCULAR REPLACEABLE FUEL FILTER ELEMENTS
AND SYSTEMS INCLUDING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS
In accordance with applicable treaties, the present application claims
foreign priority to U.S. Patent Application Number 11/986,894 filed on 27
November 2007, and is hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates generally to filter elements and more
particularly, to noncircular replaceable filter elements and systems including the
same.

BACKGROUND

Fuel filters are found in almost all modern internal combustion engines in
one form or another. A fuel filter is a filter that is placed at some point in the
fuel line and is designed to remove unwanted contaminates or particulates from
the supply of fuel. If these contaminates are not removed before the fuel enters
the engine, they can cause rapid wear and failure of such items as fuel pumps,
injectors, and cylinders due to the abrasive action of the particles on high-
precision components. Fuel filters also can improve performance of the
engine, as the less contaminants in the fuel, the more efficiently it can be
burned. In many potential engine system designs space constraints would not

allow for a conventional circular filter element.
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SUMMARY

One embodiment is a filter assembly wherein the shape of the filter is a
non-circular geometry. Other embodiments include unique apparatus, devices,
systems, and methods to remove contaminates from a flow of fuel while at the
same time providing a unique filter and filter assembly geometry. Further
embodiments, forms, objects, features, advantages, aspects, and benefits of
the present application shali becofne apparent from the detailed description
and figures included herewith.
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BRIEF DESCRIPTION OF THE FIGURES

Fig. 1 is a perspective view of an exemplary fuel filter assembly.
Fig. 2 is a front view of Fig. 1.

Fig. 3 is a side view of Fig. 1. '

Fig. 4 is a perspective view of an exemplary fuel filter cartridge.
Fig. 5 is an alternate perspective view of Fig. 4.

Fig. 6 is a cross-sectional view of Fig. 4.

Fig. 7 is a cross-sectional view of an exemplary filter media.
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DETAILED DESCRIPTION

For the purposes of promoting an understanding of the principles of the
invention, reference will now be made to the embodiment illustrated in the
drawings and specific language 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 modifications in the illustrated
device, and such further applications of the principles of the invention as
illustrated therein being contemplated as would normally occur to one skilled in
the art to which the invention relates.

With reference to Figs. 1-3, there is illustrated a fuel filter assembly 100
including a housing 102 and a lid 104 removably connected with an upper
portion of the housing 100. Housing 102 includes an upper segment or portion
106, a central segment or portion 108, and a lower mounting surface segment
or portion 110. In one embodiment, upper portion 108 of housing 102 has a
generally circular cross-section shape and central portion 108 has a generally
non-circular cross-section shape. The lower mounting surface portion 110 of
housing 102 has ends that include partially circular shaped recessed portions
112 which provide space for fluid connections to be connected with filter
assembly 100.

The upper portion 106 of housing 102 includes a shelf portion 114 that is
defined at a point where the upper portion 106 of housing 102 transitions into
central portion 108 of housing 102. As illustrated, shelf portion 114 of housing
102 extends outwardly from the non-circular central portion 108 of housing 102
a predetermined distance. The shelf portion 114 includes a fuel inlet port 116
and a fuel outlet port 118. In the illustrated example, fuel inlet port 116 and fuel
outlet port 118 are located at opposite sides of shelf portion 114 of housing
102.

Fuel inlet port 116 and fuel outlet port 118 are positioned substantially
paralle! in relation to a vertical axis of housing 102. The non-circular cross-
sectional shape of central portion 108 of housing 102 provides extra space
under upper portion 106 of housing 102. This extra space is used for fluid
connection ports 116, 118. A fuel supply line 120 is connected with fuel inlet

port 116 in a vertical direction or orientation in relation to the vertical axis of the
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housing 102. Fuel supply line 120 is used to supply fuel or fluid to filter
assembly 100. Fuel enters filter assembly 100 through fuel supply line 120
where it is filtered by filter assembly 100, and the filtered fuel then exits filter
assembly 100 through fuel outlet port 118.

In one embodiment, a fuel regulator valve 122 is connected with fuel
outlet port 118. Fuel regulator valve 122 is designed to open at a
predetermined pressure level, for example 60 PSI, so that fuel will only exit
filter assembly 100 through fuel outlet port 118 once a predetermined amount
of pressure exists in filter assembly 100. Fuel regulator valve 122 is connected
with a fuel or fluid return line 124. Although not illustrated, return line 124 may
be in fluid communication with a fuel tank or reservoir or an engine. As with
fuel supply line 120, fuel regulator valve 122 and fuel return line 124 are
connected with fuel outlet port 118 in a vertical direction or orientation in
relation to the vertical axis of housing 102.

The exemplary non-circular cross-section shape of the central portion
108 of housing 102 provides extra space under upper portion 106 of housing
102 thereby allowing fluid connections to be connected to filter assembly 100 in
a vertical direction. This provides vertical access to fluid lines which allows
fiter assembly 100 to be positioned in locations having tight tolerances or
minimal space. As illustrated, fuel or fluid. connections 120, 124 run vertically
down filter assembly 100 through partially circular shaped recessed portions
112 of ends of lower mounting surface portion 110 of housing 102.

The non-circular cross-sectional configuration of central portion 108 of
housing 102 is further illustrated in Figs. 2 and 3. A front view of filter assembly
100 is depicted in Fig. 2 and a side view of filter assembly 100 is depicted in
Fig. 3. Upper portion 106 of housing 102 is configured having a generally
circular cross-sectional configuration or shape. Central portion 108 of housing
102 is configured having a generally non-circular cross-sectional configuration -
or shape. In the illustrated example, central portion 108 has a generally oval or
elliptical cross-sectional configuration or shape.

Referring collectively to Figs. 4 and 5, filter assembly 100 includes a
replaceable filter cartridge 200 that is positioned within an interior portion of
housing 102. Filter cartridge 200 includes a top endplate 202, a filter media
204, and a lower endplate 206. Top endplate 202 has a generally circular
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configuration or shape and has a lower surface 208 that is connected with an
upper end 210 of filter media 204. The diameter of circular shaped top end
plate 202 is larger than the overall cross-sectional size of filter media 204 such
that peripheral edge 212 of top end plate 202 extends beyond the outer edges
or periphery of filter media 204.

Fiter media 204 has a generally oval or elliptical cross-sectional
configuration or shape that generally matches the configuration or shape of
central portion 108 of housing 102. In one form, filter media 204 comprises a
meltblown media, an air-laid media, a wet-laid media or a synthetic blend of
one or more of the media types. Lower end plate 206 has a generally oval or
elliptical cross-sectional configuration. Lower end 214 of filter media 204 is
connected with an upper surface of lower end plate 206. Lower end plate 206
also includes aperture 216 located at approximately the center of lower end
plate 206. Seal 218 is positioned around aperture 216. As set forth in greater
detail below, filter cartridge 200 can be removably positioned in a fluid chamber
defined by the interior of housing 102.

Referring to Fig. 6, a cross-sectional view of filter assembly 100 is
illustrated. Upper portion 106 of housing 102 defines first fluid chamber 300
and central portion 108 of housing 102 defines second fluid chamber 302. First
fluid chamber 300 is generally cylindrical or circular in shape and transitions
into second fluid chamber 302, which has a generally non-circular shape or
configuration. First and second fluid chambers 300, 302 house filter cartridge
200. Filter media 204 of filter cartridge 200 is spaced apart from internal wall
303 of upper portion 106 and central portion 108 of housing 102 a desired
distance.

Lower mounting surface portion 110 of housing 102 and lower end plate
206 of filter cartridge 200 define a third fluid chamber 304, which is illustrated
as having a generally non-circular shape. In the illustrated example, a smooth
transition is illustrated between third fluid chamber 304 and second fluid
chamber 302. As such, third fluid chamber 304 generally has the same shape
as second fluid chamber 302. However, in alternative forms, third fluid
chamber 304 may take many different forms or shapes such as, for example,
oval, elliptical, circular, square, rectangular and so forth. In some fluid

applications, such as diesel fuel for example, third fluid chamber 304 provides a
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location in which water that is removed from the fuel may be collected. A small
space or gap 305 is located between the outer edge of lower end plate 206 and
internal wall 303 of central portion 108 of housing 102 that allows water to
travel to third fluid chamber 304. Although not illustrated, a lower end of lower
mounting surface portion 110 may include a valve that allows a user to drain
water that has been removed from the fuel from third fluid chamber 304.

A lower surface 306 of the lower mounting surface portion 110 of
housing 102 includes a connection member 308. As illustrated, the connection
member 308 protrudes upwardly a predetermined distance from lower surface
306 of lower mounting surface portion 110. Connection member 308 is circular
in shape in the illustrated example, but may be formed having other shapes in
alternative forms. Lower mounting surface portion 110 includes at least one
aperture 310 running through the outer edges of a mounting segment or portion
312 of lower mounting surface portion 110. Aperture 310 allows filter assembly
100 to be connected with a vehicle by a bolt or another equivalent connection
device.

Filter assembly 100 also includes a center post 314 that protrudes
upwardly along a vertical axis from connection member 308. In the illustrated
form, center post 314 protrudes up through second fluid chamber 302 defined
by central portion 108 of housing 102 and into first fluid chamber 300 defined
by upper portion 106 of housing 102. Center post 314 includes hollow interior
316 and at least one aperture 318 located on upper portion 320 of center post
314. Aperture 318 allows fluid that has been filtered by filter media 204 to pass
into hollow interior 316 of center post 314. Lower portion 322 of center post
314 includes an externally threaded segment 324 that is used to secure center
post 314 to an internally threaded segment 326 of connection member 308.
Lower portion 322 of center post 314 could be secured to connection member
308 using various other connection methods.

Filter cartridge 200 is fixedly secured in housing 102 by placing aperture
216 of filter cartridge 200 on upper portion 320 of center post 314 and forcing
filter cartridge 200 downwardly until seal 218 of lower end plate 206 makes
contact with upper portion 328 of connection member 308. Seal 218 provides a
fluid tight seal between lower end plate 206 and center post 314. As illustrated,
lower end plate 206 includes an upwardly extending circular shaped rib 330
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that defines aperture 216 of lower end plate 206. Seal 218 is connected with
lower surface 332 of lower end plate 206, outer surface 334 of the rib 330, and
upper surface 336 of rib 330. As previously set forth, lower surface 336 of
lower end plate 206 and lower surface 306 of lower mounting surface portion
110 define third fluid chamber 304. In alternative forms, center post 314 may
include a connection member that provides a fluid tight seal with lower end
plate 206.

As further illustrated in Fig. 6, the filter cartridge 200 includes a
centertube 340. Centertube 340 runs substantially parallel with filter media 204
and housing 102 along a vertical axis of filter assembly 100. Centertube 340
includes a plurality of apertures 342 that allow fuel to pass into an internal fluid
chamber 344 of filter cartridge 200. Filtered fluid from internal fluid chamber
344 may then enter hollow interior 316 of center post 314 through apertures
318 in center post 314. An upper surface of lower end plate 206 is connected
with a lower end of centertube 340 and a lower surface of upper end plate 202
is connected with an upper end of centertube 340. Filter media 204.is
wrapped, positioned, or otherwise connected around or with the outside surface
of centertube 340.

Lid 104 is removably connected with upper portion 106 of housing 102.
Once filter cartridge 200 is placed over center post 314, lid 104 may then be
connected with upper portion 106 of housing 102. In one form, lid 104 includes
an externally threaded segment 346 that screws into an internally threaded
segment 348 of upper portion 106 of housing 102. The externally threaded
segment 246 of lid 104 is located on lower portion 350 of lid 104. The outside
diameter of lower portion 350 of lid 104 is somewhat smaller than the inside
diameter of upper portion 106 of housing 102.

A central portion 352 of lid 104 includes a retaining clip 354 and an
upper internal surface 356. Retaining clip 354 protrudes downwardly a
predetermined distance from upper internal surface 356. As lid 104 is screwed
into upper portion 106 of housing 102, upper end plate 202 of filter cartridge
200 snaps or passes through retaining clip 354. As lid 104 continues to be
screwed into upper portion 106 of housing 102, upper end plate 202 of filter
cartridge 200 eventually makes contact with upper internal surface 356 of lid
104. Center post 314 and lid 104 thereby cooperate with one another to
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securely hold filter cartridge 200 within first and second fluid chambers 300,
302 defined by housing 102. In alternative forms, lid 104 may be secured to
upper portion 106 of housing 102 using a quarter turn lid (bayonet), a friction fit,
or the illustrated threading arrangement could be reversed.

A seal 358 is positioned within a groove or notch 360 of lid 104 and is
used to form a fluid tight seal between an outside edge 362 of lid 104 and an
inside edge 364 of upper portion 106 of housing 102. Referring back to Figs. 1-
3, lid 104 includes a dome shaped cap portion 150 that includes a plurality of
gripping members 152 protruding upwardly from the dome shaped cap portion
150. At the top of dome shaped cap portion 150 is a tool attachment member
154. Gripping members 152 allow an installer to use their hands to begin to
tighten lid 104 onto housing 102 and after reaching a certain tightening point, a
tool may be placed on tool attachment member 154 to further tighten lid 104 on
to an upper edge 156 of upper portion 106 of housing 102.

Referring to Fig. 7, a top cross-sectional view of a portion of filter media
204 of filter cartridge 200 is illustrated. As depicted, filter media 204 has a
predetermined width 204a and a predetermined height 204b. In addition, filter
media 204 has a non-circular shape, which is illustrated as being oval or
elliptical shaped in this form. In one form, the oval size is such that the ratio of
predetermined height 204b in relation to predetermined width 204a is 0.9 or
less. Central portion 108 of housing 102 and center tube 340 have a similar
size configuration as well as shape.

While the invention has been illustrated and described in detail in the
drawings and foregoing description, the same is to be considered as illustrative
and not restrictive in character, it being understood that only the preferred
embodiments have been shown and described and that all changes and
modifications that come within the spirit of the inventions are desired to be
protected. It should be understood that while the use of words such as
preferable, preferably, preferred or more preferred utilized in the description
above indicate that the feature so described may be more desirable, it
nonetheless may not be necessary and embodiments lacking the same may be
contemplated as within the scope of the invention, the scope being defined by
the claims that follow. In reading the claims, it is intended that when words

such as “a,” “an,” “at least one,” or “at least one portion” are used there is no
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intention to limit the claim to only one item unless specifically stated to the
contrary in the claim. When the language “at least a portion” and/or “a portion”
is used the item can include a portion and/or the entire item unless specifically

stated to the contrary.
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What is claimed is:
1. A filter assembly, comprising:

a housing having an upper portion, a non-circular shaped central portion,
and a lower portion, wherein the upper portion and the non-circular shaped
central portion define a fluid chamber;

a non-circular shaped filter cartridge positioned within the fluid chamber
of the housing having a non-circular shaped centertube and a non-circular
shaped filter media positioned around the non-circular shaped centertube; and

a lid connected with an upper end of the upper portion of the hoUsing.

2. The filter assembly of claim 1, wherein the upper portion of the housing
includes a lower shelf having a fluid inlet port positioned in a vertical orientation

in relation to a vertical axis of the housing.

3. The filter assembly of claim 2, wherein the fluid inlet port includes a first
connection segment that protrudes downwardly from the lower shelf.

4, The filter assembly of claim 2, wherein the lower shelf includes a fluid
outlet port generally located on an opposite side of the fluid inlet port that is
positioned in a vertical orientation in relation to the vertical axis of the housing.

5. The filter assembly of claim 4, wherein the fluid outlet port includes a

second connection segment that protrudes downwardly from the lower shelf.

6. The filter assembly of claim 1, wherein the non-circular shaped filter
media includes a circular shaped top endplate connected with an upper interior

surface of the lid.

7. The filter assembly of claim 1, further comprising a center post
connected with a connection member positioned within an interior portion of the

lower portion of the housing.

8. The filter assembly of claim 7, wherein the non-circular shaped filter

cartridge includes a lower non-circular shaped endplate having a central
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aperture, an outside surface of a sealing member being positioned around at
least a portion of the central aperture, and an inside surface of the sealing
member being positioned around at least a portion of an outside diameter of

the center post.

9. A filter, comprising:

a housing defining an upper generally circular cross-section shaped
chamber and a lower generally non-circular cross-section shaped chamber;

a center post protruding upwardly from a connection member located on
a lower surface of the lower generally non-circular cross-section shaped
chamber,

a non-circular shaped filter cartridge having an upper end plate and a
non-circular shaped lower end plate, wherein the non-circular shaped filter
cartridge is connected with the center post; and

a lid connected with an upper portion of the upper generally circular

cross-section shaped chamber.

10. The filter of claim 9, wherein the housing includes a generally circular
shaped shelf portion where the upper generally circular cross-section shaped
chamber transitions to the lower generally non-circular cross-section shaped

chamber.

11.  The filter of claim 10, wherein the circular shaped shelf portion includes
a fluid inlet port positioned parallel to a vertical axis of the upper generally
circular cross-section shaped chamber and the lower generally non-circular
cross-section shabed chamber and a fluid outlet port positioned parallel to the
vertical axis of the upper generally circular cross-section shaped chamber and

the lower generally non-circular cross-section shaped chamber.
12.  The filter of claim 9, wherein the lid includes a retaining clip located on

an upper interior portion of the lid that secures the upper end plate within the
lid.

12 of 15



WO 2009/070184 PCT/US2008/006550

13.  The filter of claim 9, wherein the non-circular shaped lower end plate of
the filter cartridge rests on an upper surface of the connection member to
define a fluid reservoir in a lower portion of the lower generally non-circular
cross-section shaped chamber.

14.  The filter of claim 9, wherein the non-circular shaped lower end plate
includes an aperture, wherein a seal is positioned between the aperture and
the center post thereby sealing an upper surface of the connection member to

a lower surface of the non-circular shaped lower end plate.

15. The filter of claim 9, wherein the center post includes at least one
aperture located on an upper portion of the center post, wherein the center post
includes a hollow interior thereby defining a fluid chamber within an interior

portion of the center post.

16. A filter cartridge, comprising:

a top endplate; .

a non-circular cross-section shaped centertube having an upper end
connected with a lower surface of the top endplate and a plurality of fluid
passing apertures;

a non-circular cross-section shaped filter media positioned around the
non-circular cross-section shaped centertube; and

a non-circular shaped lower endplate having an upper surface
connected with a lower end of the non-circular cross-section shaped

centertube.

17.  The filter cartridge of claim 16, wherein the non-circular shaped lower

endplate includes a central aperture having an upwardly protruding rib.
18.  The filter cartridge of claim 17, wherein a seal is connected with a lower

surface of the non-circular shaped lower endplate and the upwardly protruding
rib.
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19.  The filter cartridge of claim 16, wherein the non-circular cross-section
shaped centertube and the non-circular cross-section shaped filter media are

oval shaped.

20. The filter cartridge of claim 16, wherein the non-circular cross-section
shaped filter media has a predetermined cross-sectional width and a
predetermined cross-sectional height, wherein the ratio of the predetermined
cross-sectional height in relation to the predetermined cross-sectional width is
equal to 0.9 or less.

21.  An apparatus, comprising:

a filter element having a substantially ellipsoid planar section normal to
its major axis;

a first endplate coupled to the filter element and having a substantially
ellipsoid shape; and

a second endplate coupled to the filter element.

22. The apparatus of claim 21, further comprising a centerpost coupled to
one of the first endplate and the second endplate.

23. The apparatus of claim 22, wherein the centerpost has a substantially

ellipsoid planar section normal to its major axis.

24. The apparatus of claim 21, wherein the in first endplate includes an
aperture.

25. The apparatus of claim 24, further comprising a seal disposed about the
aperture.

14 of 15



WO 2009/070184 PCT/US2008/006550

1/6

Fig. 1



Z b4

¢ ‘B4

WO 2009/070184

N
Sed

2/6

90!
0l

\zm

asl

P
25

Zsl

PCT/US2008/006550

OOL/

0oL /

0G4
1218

oL



WO 2009/070184 PCT/US2008/006550

3/6

/ 200

202

212

206

218

Fig. 4



WO 2009/070184 ‘ PCT/US2008/006550

4/6

202

204

214

206

Fig. 5



WO 2009/070184 PCT/US2008/006550

5/6

N2t 4

7 110
324 W1

!
i

(g
\

Fig. 6



WO 2009/070184 . PCT/US2008/006550

6/6

204

T/

Height

< Width

\ 204a

)

Fig. 7



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 08/06550

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - BO1D 27/00 (2008.04)
USPC - 210/348

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

USPC: 210/348

Minimum documentation scarched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

WEST (PGPB,USPT,USOC,EPAB,JPAB); Google
Search Terms: filter, inlet outlet, oval, non-circular, fluid, housing, lid

FElectronic data base consulted during the international search (name of data basc and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

25; col 8, In 49-50

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant 1o claim No.
X US 7,282,077 B2 (Honisch et al.) 16 October 2007 (16.10.2007); figs. 3, 4,4a,6; col 3,In19to | 1,7, 8, 21-25

-------- col 4,In 5; col 5, In 8-16 remeemesen e

Y 2-6, 9-20

Y US 4,349,434 A (Jaworski) 14 September 1982 (14.09.1982); figs. 2,8,10,11,12;col 5, In 18- | 2-6, 9-20

D Further documents are listed in the continuation of Box C.

H

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E»  earlier application or patent but published on or after the international
filing date

“L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0O” document referring to an oral disclosure, use, exhibition or other
means

“p"  document published prior to the international filing date but later than

the priority date claimed

later document published afier the international filing date or riority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

wm

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

wyn

«y” document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with ane or more other such documents, such combination
being obvious to a person skilled in the art

«&" document member of the same patent family

Date of the actual completion of the international search

04 August 2008 (04.08.2008)

Date of mailing of the international search report

21 AUG 2008

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report

