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(57) Abrége/Abstract:

A fluid filter assembly (12) includes a filter housing (24), a filter element (20), and an outlet conduit (30) coupled to the filter
housing to discharge liquid fluid from a filtered fluid region (60) in the filter element (20). An elongated grommet (10) Is mounted
an outer surface (65) of the filter element (20) and an inner surface (74) of the filter housing (24).
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(57) Abstract: A fluid filter assembly (12) includes a filter housing (24), a filter element (20), and an outlet conduit (30) coupled to
the filter housing to discharge liquid fluid from a filtered fluid region (60) in the filter element (20). An elongated grommet (10) is
mounted an outer surface (65) of the filter element (20) and an inner surface (74) of the filter housing (24).
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FLUID FILTER ASSEMBLY

BACKGROUND

The present disclosure relates to fluid filters, and in particular to filters
for liquid fuel. More particularly, the present disclosure relates to fluid filter
assemblies including sealed outlets for discharging filtered fuel to a destination
outside the fluid filter assembly.

Fluid filters are used onboard vehicles and 1 other apparatus
containing fluid transport systems to remove unwanted solids or other contaminants
from the fluid. Oil filters and fuel filters are provided to clean o1l and fuel used 1n

vehicle engines. Filter seals are used to minimize unwanted leakage of fluids such as

oil and fuel from a flwmd filter.

SUMMARY

A fluid filter assembly in accordance with the present disclosure
includes a filter housing, a filter element, and a fluid discharge system for discharging
liquid fuel from a filtered-fluid region formed in the filter element to destinations
outside of the filter housing. The fluid discharge system includes an outlet conduit
extending from the filtered-fluid region through an aperture formed in the filter
housing and an inlet conduit carrying liquid fuel into the filter housing for delivery to
the filter element.

The fluid discharge system further includes an elongated grommet
mounted to extend around the outlet conduit to lie in sealing engagement with the
filter element and the filter housing. The grommet is arranged inside the filter
housing to block unfiltered liquid fuel discharged into the filter housing through the
inlet conduit from mixing with filtered fuel in the filtered-fluid region of the filter
element.

In illustrative embodiments, an inner end of the elongated grommet 1s
located to close and seal a gap between the filter element and the outlet conduit to
block unwanted leakage of fluid from the filtered-fluid region into other spaces in the
filter housing. An outer end of the elongated grommet is located to engage the filter
housing. In one embodiment, the elongated grommet has a necked-down mid-portion
providing the elongated grommet with an hour-glass shape. In other embodiments,

the elongated grommet has a cylinder shape. In one embodiment, the length of the
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elongated grommet is about equal to the diameter of the inner end of the elongated
grommet. In an illustrative embodiment, the fluid filter assembly is configured to
filter fuel that is delivered from a fuel tank to an engine and the outlet conduit is
adapted to return some of the filtered fuel to the fuel tank.

Additional features of the present disclosure will become apparent to
those skilled in the art upon consideration of the following detailed description of
illustrative embodiments exemplifying the best mode of carrying out the invention as

presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accompanying
figures 1 which:

Fig. 1 1s a perspective view of a first embodiment of an elongated
grommet configured to be used in a fluid filter assembly in accordance with the
present disclosure;

Fig. 2 1s a diagrammatic view of a liquid fuel delivery system
including a fluid filter assembly comprising a filter housing, a filter element, a first
outlet conduit for conducting fuel from a filtered-fluid region in the filter element to
an engine, and a second outlet conduit for conducting fuel from the filtered-fluid
region in the filter element to the fuel tank and showing the elongated grommet of
Fig. 1 carried on a central portion of the second outlet conduit to establish a seal
between the filter element and the filter housing;

Fig. 3 1s an exploded perspective assembly view of components that
cooperate to form the fluid filter assembly of Fig. 2;

Fig. 4 1s a perspective view similar to Fig. 3 showing the elongated
grommet mounted on the second outlet conduit and arranged to lie in a filter chamber
formed in the filter housing before insertion of the filter element in the filter chamber:;

Fig. 5 1s a sectional view of the elongated grommet taken along
line 5-5 of Fig. 1 showing a central passageway extending therethrough;

Fig. 6 1s a bottom view of the elongated grommet of Fig. 1;

Fig. 7 1s a view of a portion of the fluid filter assembly of Fig. 2
showing “misalignment” of the filter element in the filter chamber formed in the filter
housing without “breakdown” of the seal established by the elongated grommet

between the filter element and the filter housing;
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Fig. 8 1s a view similar to Fig. 7 showing misalignment of the second
outlet conduit 1n the outlet aperture formed in the filter housing without breakdown of
the seal established by the elongated grommet between the filter element and the filter
housing;

Fig. 9 1s a perspective view of a second embodiment of an elongated
grommet configured to be used i a fluid filter assembly in accordance with the
present disclosure;

F1g. 10 1s a sectional view of the elongated grommet taken along line
10-10 of Fig. 9;

Fig. 11 1s a bottom view of the elongated grommet of Fig. 9;

Fig. 12 1s a diagrammatic view similar to Fig. 2 showing the elongated
grommet of Fig. 9 in a fluid filter assembly; and

Fig. 13 1s a sectional view similar to a portion of Fig. 12 of a third
embodiment of an elongated grommet configured to be used in a fluid filter assembly

in accordance with the present disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS

An elongated grommet 10 1s provided as shown, for example, in
Figs. 1-6 for use in a fluid filter assembly 12 to manage flow of fluid in the assembly
12 so as to avoid unwanted mixing of unfiltered fluid with already filtered fluid inside
fluid filter assembly 12. Another elongated grommet 110 is shown in Figs. 9-12 and
yet another grommet 210 1s shown m Fig. 13. These grommets are configured to
maintain sealing relationships with adjacent filter assembly components even if one or
more of those components 1s mounted 1n a misaligned position in fluid filter assembly
12.

Fluid filter assembly 12 1s used in an illustrative embodiment to filter
liquid fuel that has been drawn from a fuel tank 14 by a fuel pump 16 before the fuel
1s delivered to an engine 18. Fluid filter assembly 12 includes a filter element 20
positioned to lie in a filter chamber 22 formed in a filter housing 24, an inlet conduit
26 adapted to receive fuel from fuel tank 14, a first outlet conduit 28 adapted to
discharge fuel filtered by filter element 20 to engine 18, and a second outlet conduit
30 adapted to discharge some of the fuel filtered by filter element 20 to fuel tank 14,
Each conduit 26, 28, and 30 is coupled to filter housing 24 to communicate with filter

chamber 22 formed in filter housing 24 as shown, for example, in Fig. 2.
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As shown in Figs. 1, 2, and 5, grommet 10 is formed to include a
passageway 32 sized to receive a ceniral portion 33 of second outlet conduit 30
therein. Although in the illustrated embodiment, a fluid-tight seal 1s established
between grommet 10 and central portion 33, it is within the scope of this disclosure to
fit grommet 10 in a “loose” manner on central portion 33 without establishing a fluid-
tight seal therebetween. Grommet 10 is a monolithic element made, for example, of
VITON (V2174) material.

In one embodiment, grommet 10 comprises first and second
frustoconical members 34, 36 arranged to lie in “end-to-end” relation as shown, for
example, in Figs. 1, 3, and 5 to provide grommet 10 with an “hour-glass” shape. First
frustoconical member 34 has a large-diameter base 38 having a diameter 40 and a
smaller-diameter top 42. Second frustoconical member 36 has a large-diameter base
44 having a diameter 46 about equal to diameter 40 and a smaller-diameter top 48
appended to smaller-diameter top of first frustoconical member 34 to form a “necked-
down” section 49 of grommet 10. In the illustrated embodiment, the diameters 40, 46
of large-diameter bases 38, 44 are about equal to the length 11 of grommet 10. Each
smaller-diameter top 42, 48 has a diameter 47 that is about 60% of diameter 40 of
large-diameter base 38. Passageway 32 has an internal diameter 45 that 1s about one-
half of diameter 40 of large-diameter base 38.

Filter element 20 includes a filter media 50 providing interior and
exterior portions 52, 54 and an end cap 56 coupled to one end 58 of filter media 50 as
shown, for example, in Figs. 2 and 3. Interior portion 52 1s configured to define a
filtered-fluid region 60 located in filter element 20 to recerve fluid in filter element 20
that has passed through filter media 50 from exterior portion 52 to interior portion 54.
It is within the scope of this disclosure to use any suitable filter media. End cap 56
includes an interior edge 61 formed to define a conduit-receiving aperture 62 arranged
to receive second outlet conduit 30 therein to locate an inlet end 64 of second outlet
conduit 30 in filtered-fluid region 60 as shown, for example, in Fig. 2. End cap 56
includes inner disk 65, annular inner wall 66, outer disk 67, and annular outer wall 68
as shown, for example, in Fig. 3. PLASTISOL adhesive 69 or other suitable material
is used to adhere end 58 of filter media 50 1n a sealed fixed position to end cap 56.

Filter housing 24 includes a cup 70, an end plate 72, and an internal

conduit support hat 74 as shown, for example, in Figs. 2-4. Cup 70 includes a side
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wall 75 arranged to surround filter element 20 to define an annular space 76
therebetween and a top wall 77 coupled to inlet conduit 26 and second outlet conduit
30 as shown, for example, in Fig. 2. End cap 56 is arranged to lie in spaced-apart
relation to top wall 77 to define a space 73 receiving grommet 10 and internal conduit
support hat 74 therein. Internal conduit support hat 74 includes a flared sleeve 78
adapted to receive and engage central portion 33 of second outlet conduit 30 and an
annular base 79 appended to flared sleeve 78 and coupled to top wall 77 of housing
cup 70 as suggested, for example, 1 Figs. 2-4.

Base end 59 of filter media 50 1s adhered to end plate 72 using
PLASTISOL material 69 or other suitable material to mount filter element 20 1n a
sealed fixed position on end plate 72 as shown, for example, 1n Figs. 2 and 3. End
plate 72 is coupled to side wall 75 of housing cup 70 as suggested in Figs. 2 and 3 to
position filter element 20 in a fixed position in filter chamber 22 formed in filter
housing 24. In the illustrated embodiment end plate 72 and first outlet conduit 28
cooperate to form a monolithic base for housing cup 70.

Inlet conduit 26 has an inner end 80 sized to carry a washer 81 and
extend through an aperture 82 formed in top wall 77 of housing cup 70 as suggested,
for example, in Figs. 2-4. Likewise, second outlet conduit 30 1s sized to carry a
washer 83 and extend through an aperture 84 formed in top wall 77 of housing cup
70. Each conduit is brazed to its washer and each washer 1s brazed to top wall 77 to
mount the conduits in place on housing cup 70 as shown, for example, 1 Figs. 2 and
4. Internal conduit support hat 74 is also brazed to an interior surface of top wall 77.

Grommet 10 and second outlet conduit 30 cooperate to provide means
for conducting fuel from filtered-fluid region 60 1n filter element 20 through aperture
84 formed in filter housing 24 toward fuel tank 14. Grommet 10 is positioned to lie in
filter chamber 22 in a space 73 between filter element 20 and filter housing 24.
Grommet 10 is mounted on central portion 33 of second outlet conduit 30 to lie 1n
sealing engagement with filter element 20 and filter housing 24, to block any
unwanted fuel leakage of unfiltered fuel discharged into space 73 by inlet conduit 26
from the portion of space 73 around grommet 10 into filtered-fluid region 60 in filter
element 20 through the opening 62 formed in filter element 20. In the illustrated
embodiment, an inner end 38 of grommet 10 to lie in sealing engagement with inner

disk 65 of end cap 56 of filter element 20 and an outer end 44 of grommet 10 to lie In
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sealing engagement with an interior surface of top wall 77 of filter housing 24 as
shown, for example, in Fig. 2. Inner end 38 of grommet 10 engages end cap 56 to
close any gap extant between interior edge 61 of end cap 56 and central portion 33 of
second outlet conduit 30. Outer end 44 of grommet 10 sealingly engages internal
conduit support hat 74.

Grommet 10 is made of a pliable sealing material so as to permait
relative movement between first and second frustoconical portions 34, 36 when
certain components of fluid filter assembly 12 are misaligned with respect to filter
housing 24. As shown, for example, in Fig. 7, grommet 10 deforms to maintain
sealing engagement with end cap 56 and filter housing 24 1n the event that filter
element 20 is misaligned within filter housing 24 (e.g. canted relative to axis 85 to
cause a plane 86 defined by outer disk 67 to lie at an angle 87 relative to vertical plane
88). As shown, for example, in Fig. 8, grommet 10 deforms to maintain sealing
engagement with end cap 56 and filter housing 24 in the event that second outlet
conduit 30 is misaligned relative to filter housing 24 (e.g. canted at an angle 89
relative to axis 85). Although grommet 10 comprises two mating frustoconical
portions 34, 36 in the embodiment shown in Figs. 1-8, it is within the scope of this
disclosure to vary the shape of portions 34, 36 somewhat while maintaining a necked-
down section 49.

Referring now to Figs. 9-12, a grommet 110 1s mounted on central
portion 33 of second outlet conduit 30 instead of grommet 10. Grommet 110 1s made
of a material similar to grommet 10 and is formed to include passageway 132, imner
end 138, outer end 144, and cylindrical side wall 145. As shown in Fig. 13, a
grommet 210 is mounted loosely on central portion 33 of second outlet conduit 30
without establishing a fluid-tight seal therebetween. Nevertheless, 1n each of the
embodiments shown in Figs. 9-12 and 13, the grommets 110, 210 are arranged to
have an inner end positioned to lie in sealing engagement with filter element 20 and
an outer end positioned to lie in sealing engagement with filter housing 24 to establish
a seal therebetween so that unfiltered fluid in filter chamber 22 does not bypass filter
element 20 by leaking into filtered-fluid region 60 in filter element 20.
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WHAT IS CLAIMED:

1. A fluid filter assembly comprising

a filter housing formed to include a filter chamber,

a filter element positioned to lie in the filter chamber, the filter element
including an exterior portion located in the filter chamber to contact a fluid admitted into the
filter chamber through an inlet conduit coupled to the housing, the filter element being
formed to include an interior portion defining a filtered-fluid region located in the filter
element to receive fluid in the filter element that has passed through the filter element from
the exterior portion to the interior portion,

an outlet conduit having an inlet end and an opposite outlet end, the outlet
conduit being arranged to extend through an aperture formed in the filter housing to cause the
inlet end to lie in the filtered-fluid region and the outlet end to lie outside of the filter
housing, and

an elongated grommet formed to include a passageway containing a central
portion of the outlet conduit, the elongated grommet being positioned to lie in the filter
chamber in a space between the filter element and the filter housing to cause an inner end of
the elongated grommet to lie in sealing engagement with the filter element and an outer end
of the elongated grommet to lie in sealing engagement with an interior surface of the filter
housing

wherein the filter element includes a filter media providing the interior and
exterior portions and an end cap coupled to one end of the filter media, the end cap includes
an interior edge formed to define a conduit-receiving aperture providing an opening into the
filtered-fluid region of the filter element, the outlet conduit passes through the conduit-
receiving aperture formed in the end cap to locate the inlet end of the outlet conduit in the
filtered-fluid region of the filter element, the inner end of the elongated grommet engages the
end cap to close any gap extant between the interior edge of the end cap and the outlet
conduit, wherein the filter housing includes an internal conduit support hat positioned in the
filter chamber and formed to include a conduit receiving aperture through which the outlet
conduit extends, and the internal conduit support hat extends through an opening formed in

the outer end of the elongated grommet into the passageway.
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2. The assembly of claim 1, wherein the internal conduit support hat
includes a flared sleeve arranged to engage the outer end of the elongated grommet to deform

the outer end.

3. The assembly of claim 1, wherein the end cap includes an axially
facing surface, and the axially facing end surface of the inner end of the elongated grommet

engages the axially facing surface of the end cap.

4. A fluid filter assembly comprising

a filter housing formed to include a filter chamber,

a filter element positioned to lie in the filter chamber, the filter element
including an exterior portion located in the filter chamber to contact a fluid admitted into the
filter chamber through an inlet conduit coupled to the housing, the filter element being
formed to include an interior portion defining a filtered-fluid region located in the filter
element to receive fluid in the filter element that has passed through the filter element from
the exterior portion to the interior portion,

a first outlet conduit coupled to the housing and arranged to conduct fluid
from the filtered-fluid region in the filter element to a first destination outside of the filter
housing,

a second outlét conduit having an inlet end and an opposite outlet end, the
second outlet conduit being arranged to extend through an aperture formed in the filter
housing to cause the inlet end to lie in the filtered-fluid region and the outlet end to lie outside
of the filter housing, and

an elongated grommet formed to include a passageway containing a central
portion of the second outlet conduit, the elongated grommet being positioned to lie in the
filter chamber in a space between the filter element and the filter housing to cause an inner
end of the elongated grommet to lie in sealing engagement with the filter element and an
outer end of the elongated grommet to lie in sealing engagement with an interior surface of
the filter housing, wherein the filter element includes a filter media providing the interior and
exterior portions and an end cap coupled to one end of the filter media, the end cap includes
an 1nterior edge formed to define a conduit-receiving aperture providing an opening into the
filtered-fluid region of the filter element, the second outlet conduit passes through the
conduit-receiving aperture formed in the end cap to locate the inlet end of the second outlet
conduit 1n the filtered-fluid region of the filter element, the inner end of the elongated
grommet engages the end cap to close any gap extant between the interior edge of the end cap

and the second outlet conduit, and the elongated grommet is a monolithic element comprising
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a first frustoconical member having a large-diameter base positioned to engage the end cap
and a smaller-diameter top and a second frustoconical member having a large-diameter base
positioned to engage the interior surface of the filter housing and a smaller-diameter top
appended to the smaller-diameter top of the first frustoconical member to form a necked-
down section of the elongated grommet and provide the elongated grommet with an hour-

glass shape.

5. The assembly of claim 4, wherein the elongated grommet has a
predetermined length and the diameter of each large-diameter base is about equal to the

predetermined length of the elongated grommet.

6. The assembly of claim 4, wherein the smaller-diameter top of each of
the first and second frustoconical members has a diameter that is about 60% of the diameter

of the large-diameter base of the first frustoconical member.

7. The assembly of claim 4, wherein the passageway formed in the
elongated grommet has an internal diameter that is about half of the diameter of the large-

diameter base of the first frustoconical member.

8. A fluid filter assembly comprising

a filter housing formed to include a filter chamber,

a filter element positioned to lie in the filter chamber, the filter element
including an exterior portion located in the filter chamber to contact a fluid admitted into the
filter chamber through an inlet conduit coupled to the housing, the filter element being
formed to include an interior portion defining a filtered-fluid region located in the filter
element to receive fluid in the filter element that has passed through the filter element from
the exterior portion to the interior portion,

a first outlet conduit coupled to the housing and arranged to conduct fluid
from the filtered-fluid region in the filter element to a first destination outside of the filter
housing,

a second outlet conduit having an inlet end and an opposite outlet end, the
second outlet conduit being arranged to extend through an aperture formed in the filter
housing to cause the inlet end to lie in the filtered-fluid region and the outlet end to lie outside
of the filter housing, and

an elongated grommet formed to include a passageway containing a central
portion of the second outlet conduit, the elongated grommet being positioned to lie in the

filter chamber in a space between the filter element and the filter housing to cause an inner
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end of the elongated grommet to lie in sealing engagement with the filter element and an
outer end of the elongated grommet to lie in sealing engagement with an interior surface of
the filter housing, wherein the filter element includes a filter media providing the interior and
exterior portions and an end cap coupled to one end of the filter media, the end cap includes
an interior edge formed to define a conduit-receiving aperture providing an opening into the
filtered-fluid region of the filter element, the second outlet conduit passes through the
conduit-receiving aperture formed in the end cap to locate the inlet end of the second outlet
conduit in the filtered-fluid region of the filter element, the inner end of the elongated
grommet engages the end cap to close any gap extant between the interior edge of the end cap
and the second outlet conduit, and the elongated grommet is cylinder-shaped, wherein the
filter housing includes an internal conduit support hat positioned in the filter chamber and
formed to include a second outlet conduit receiving aperture through which the second outlet
conduit extends, and the internal conduit support hat extends through an opening formed in

the outer end of the elongated grommet into the passageway.

9. A tluid filter assembly comprising

a filter housing formed to include a filter chamber,

a filter element positioned to lie in the filter chamber, the filter element
including an exterior portion located in the filter chamber to contact a fluid admitted into the
filter chamber through an inlet conduit coupled to the housing, the filter element being
formed to include an interior portion defining a filtered-fluid region located in the filter
element to receive fluid in the filter element that has passed through the filter element from
the exterior portion to the interior portion,

a first outlet conduit coupled to the housing and arranged to conduct fluid
from the filtered-fluid region in the filter element to a first destination outside of the filter
housing,

a second outlet conduit having an inlet end and an opposite outlet end, the
second outlet conduit being arranged to extend through an aperture formed in the filter
housing to cause the inlet end to lie in the filtered-fluid region and the outlet end to lie outside
of the filter housing, and

an elongated grommet formed to include a passageway containing a central
portion of the second outlet conduit, the elongated grommet being positioned to lie in the
filter chamber in a space between the filter element and the filter housing to cause an inner
end of the elongated grommet to lie in sealing engagement with the filter element and an

outer end of the elongated grommet to lie in sealing engagement with an interior surface of

AMENDED SHEET
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the filter housing, wherein the filter housing includes a cup and an internal conduit support
hat, the cup includes a side wall arranged to surround the filter element and a top wall
coupled to the inlet conduit and formed to include a conduit-receiving aperture, the internal
conduit support hat is positioned to lie in the filter chamber between the top wall and the
elongated grommet and is formed to include a conduit-receiving aperture, and the second
outlet conduit is arranged to extend in series through the conduit-receiving apertures formed
in the top wall and internal conduit support hat and into the filtered-fluid region of the filter

element.

10. The assembly of claim 9, wherein the filter element includes a filter
media providing the inner and outer portions and an end cap coupled to one end of the filter
media, the end cap includes an interior edge formed to include a conduit-receiving aperture
providing an opening into the filtered-fluid region of the filter element, the second outlet
conduit also passes through the conduit-receiving aperture formed in the end cap to locate the
inlet end of the second outlet in the filtered-fluid region of the filter element, and the inner
end of the elongated grommet engages the end cap to close any gap extant between the

interior edge of the end cap and the second outlet conduit.

11. The assembly of claim 10, wherein the inner end of the elongated
grommet has a predetermined diameter, the elongated grommet further includes a necked-
down section arranged to lie between the inner and outer ends, and the necked-down section
has an external diameter that is about 60% of the predetermined diameter of the inner end of

the elongated grommet.

12. The assembly of claim 9, wherein the elongated grommet 1S a
monolithic element comprising a first frustoconical member and a second frustoconical

member.

13. The assembly of claim 9, wherein the first frustoconical member has a
base defining the inner end and the second frustoconical member has a base defining the
outer end.

14. A flud filter assembly comprising

a filter housing formed to include a filter chamber, an inlet aperture adapted to
admit fluid into the filter chamber, and an outlet aperture adapted to discharge fluid from the
filter chamber,

a filter element positioned to lie in the filter chamber and formed to include a

filtered-fluid region located to receive fluid that has passed through the filter element,

ANGeNDED SHEET
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an elongated grommet having inner and outer ends and a passageway
extending from an opening formed in the inner end to an opening formed in the outer end, the
elongated grommet being oriented to place the opening formed in the inner end in
communication with an opening formed in the filter element into the filtered-fluid region and
to place the opening formed in the outer end in communication with the outlet aperture
formed in the filter housing, and

an outlet conduit passing through the outlet aperture formed in the filter
housing, the openings formed in the outer and inner ends of the elongated grommet and the
filter element, and the passageway formed in the elongated grommet, the outlet conduit being
formed to include a passageway to conduct fluid from the filtered-fluid region in the filter
element to a destination outside the filter housing, the elongated grommet being arranged to
lie in sealing engagement with the filter element and the filter housing to block flow of
unfiltered fluid admitted into the filter chamber through the inlet aperture 1nto the filtered-
fluid region in the filter element through the opening formed in the filter element, wherein the
filter housing includes an internal conduit support hat positioned in the filter chamber and
formed to include a conduit-receiving aperture through which the outlet conduit extends, and
the internal conduit support hat extends through the opening formed in the outer end of the

elongated grommet into the passageway formed in the elongated grommet.

15.  The assembly of claim 14, wherein the filter element includes a filter
media formed to include the filtered-fluid region and an end cap coupled to one end of the
filter media, the end cap includes an interior edge formed to define the opening into the
filtered-fluid region, and the inner end of said grommet is arranged to engage the end cap to

close any gap extant between the interior edge of the end cap and the outlet conduit.

16. The assembly of claim 14, wherein the elongated grommet is a
monolithic element comprising a first frustoconical member and a second frustoconical
member.

17. The assembly of claim 14, wherein the elongated grommet has a
cylindrical shape and a predetermined length and the inner end has a diameter that is about

equal to the predetermined length.

18. A fluid filter assembly comprising

a filter housing formed to include a filter chamber, an inlet aperture adapted to
admit fluid into the filter chamber, and a first outlet aperture adapted to discharge fluid from
the filter chamber.




CA 02463292 2004-04-06

9518-71335

[ELLLE TS LLLT{} pein 3t l: It adnazy ppdregy rhiuy, LR i

[ 2 r S . Y o - 2 a® LN 1 1 1 TattEic
ool 3} i o oy HOE ettt gead® fhay g

14 cave o e

-t e -t RETTPCLENE FORNUNL N S PeY | sdiavne ol 1;.-0

- 13 -

a filter element positioned to lie in the filter chamber and formed to include a
filtered-fluid region located to receive fluid that has passed through the filter element and to
communicate with the first outlet aperture to permit fluid to flow from the filtered-fluid
region through the first outlet aperture to a first destination outside the filter housing,

an elongated grommet having inner and outer ends and a passageway
extending from an opening formed in the inner end to an opening formed in the outer end, the
elongated grommet being oriented to place the opening formed in the inner end in
communication with an opening formed in the filter element into the filtered-fluid region and
to place the opening formed in the outer end in communication with a second outlet aperture
formed 1n the filter housing, and

an outlet conduit passing through the second outlet aperture formed in the
filter housing, the openings formed in the outer and inner ends of the elongated grommet and
the filter element, and the passageway formed in the elongated grommet, the outlet conduit
being formed to include a passageway to conduct fluid from the filtered-fluid region in the
filter element to a second destination outside the filter housing, the elongated grommet being
arranged to lie in sealing engagement with the filter element and the filter housing to block
flow of unfiltered fluid admitted into the filter chamber through the inlet aperture into the
filtered-fluid region in the filter element through the opening formed in the filter element,
wherein the elongated grommet is a monolithic element comprising a first frustoconical
member having a large-diameter base positioned to engage the end cap and a smaller-
diameter top and a second frustoconical member having a large-diameter base positioned to
engage the interior surface of the filter housing and a smaller-diameter top appended to the
smaller-diameter top of the first frustoconical member to form a necked-down section of the

elongated grommet and provide the elongated grommet with an hour-glass shape.
19. A fluid filter assembly comprising

a filter housing formed to include a filter chamber,

a filter element positioned to lie in the filter chamber, and

means for conducting fluid from a filtered-fluid region formed in the filter
element through an aperture formed in the filter housing to a destination outside of the filter
housing, the conducting means including an elongated grommet lying 1n the filter chamber
and having an inner end positioned to lie in sealing engagement with the filter element and an
outer end positioned to lie in sealing engagement with the filter housing, wherein the
conducting means includes an outlet conduit extending from the filtered-fluid region through

an aperture formed in the filter element, a passageway formed in the elongated grommet, and

AVENDED SHEET




CA 02463292 2004-04-06

9518-7133%

;pu': td448Ey nalgfree p? JE AR IRy g)liE)y tanenp, 1 L ¢ i
:.}::zl" fi .ﬁ s 151 H :hus; oM et 5}:::5' §§l13§§ ;nui"

o vt Comasat Tieanadt pllssan o Phbhpgyg PEErER [P L Lad

- 14 -

the aperture formed in the filter housing to the destination outside of the filter housing, the
filter housing includes an internal conduit support hat positioned in the filter chamber and
formed to include an aperture through which the outlet conduit extends, the internal conduit

support that extends into the passageway formed in the elongated grommet.

20.  The assembly of claim 19, wherein the elongated grommet is formed to
include a passageway extending therethrough, the conducting means further includes an
outlet conduit arranged to pass through the passageway, and the outlet conduit includes an

inner end positioned to lie in the filtered-fluid region.

21. The assembly of claim 19, wherein the elongated grommet 1S a
monolithic element comprising a first frustoconical member defining the inner end and a

second frustoconical member defining the outer end.

22. The assembly of claim 19, wherein the internal conduit support hat
tapers radially inwardly as it extends axially inwardly in the passageway formed in the

elongated grommet.
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