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FLUID FILTER

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is a non-provisional patent application which claims
the benefit of U.S. Provisional Patent Application number 61/499,395 filed June 21, 2011, the

entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] The subject matter disclosed herein relates to a fluid filter and in

particular to a removable automotive fluid filter having features for assisting installation.

[0003] Vehicles having internal combustion engines, such as automobiles for
example, typically have replaceable filters that remove contaminants from the fluid. For oil
lubrication fluids, the oil will be periodically drained and replaced with new oil. The oil
lubrication system includes a filter that removes particulates from the oil during operation.
Usually, this filter is replaced at the same time the oil is changed, since the filtering medium
within the filter will gradually become less effective over time as the particulate becomes

trapped within the filter.

[0004] The removal and installation of an oil filter is usually accomplished
using a specifically designed tool, sometimes referred to as a filter wrench. Since the
lubrication system is under pressure, the oil filter is installed to a particular torque level to
ensure a desired seal between the filter and the engine. Typically, the installation requires the
operator to turn the filter a predetermined amount, such as 3/4 to 1 turn once the filter seal
contacts the engine surface. It should be appreciated that under tightening may result in oil
leakage and over tightening the oil filter may result in difficulty in removing the oil filter

during the next oil change.

[0005] Accordingly, while existing automotive fluid filters are suitable for their
intended purposes, the need to improvement remains particularly in providing a fluid filter

that assists the operator in installing the filter in a desired location.
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BRIEF DESCRIPTION OF THE INVENTION

[0006] According to one aspect of the invention, a fluid filter is provided. The
fluid filter includes a body and a plate coupled to one end of the body, the plate having a first
surface and a threaded portion having a thread pitch. A seal is disposed adjacent the plate,
the plate having a second surface opposite the plate. A stop member is disposed adjacent the

plate, the stop member having a third surface offset from the second surface.

[0007] According to another aspect of the invention, another fluid filter is
provided. The fluid filter includes a body having a closed first end and a second end. A
tapping plate is coupled to the second end, the tapping plate having a first surface and a
threaded portion having a thread pitch. A channel member is coupled between the tapping
plate and the body, the channel member defining an area with an open side opposite the first
end. A sealing member is disposed within the area, the sealing member having a second
surface offset a first distance from the open side. A stop member is coupled to the channel
member, the stop member having a third surface disposed between the first surface and the

second surface.

[0008] According to yet another aspect of the invention, yet another fluid filter
is provided. The fluid filter includes a body having a closed first end and a second end. A
channel member having an outer diameter is coupled to the second end, the channel member
defining an annular slot having an open side. A seal member is disposed within the annular
slot, the seal member having first surface offset from the open side. A stop member is
coupled to an inner diameter of the channel member, the stop member having a second

surface disposed between the open side and the first surface.

[0009] These and other advantages and features will become more apparent

from the following description taken in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWING

[0010] The subject matter, which is regarded as the invention, is particularly
pointed out and distinctly claimed in the claims at the conclusion of the specification. The
foregoing and other features, and advantages of the invention are apparent from the following

detailed description taken in conjunction with the accompanying drawings in which:
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[0011] FIG. 1 is a perspective view of a fluid filter in accordance with an

embodiment of the invention; and

[0012] FIG. 2 is a partial side sectional view of the fluid filter of Figure 1.

[0013] The detailed description explains embodiments of the invention,

together with advantages and features, by way of example with reference to the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0014] IFluid filters are used with in a wide variety of applications, such as
internal combustion engines for example, to remove contaminants such as a particulate from
a fluid stream. The fluid filters are installed to provide a desired level of sealing between the
fluid filter and the corresponding equipment (e.g. the engine). It is desirable to have the fluid
filter installed without under tightening, which could result in leakage, or over tightening
which could make it difficult to remove the filter after a period of operation. Embodiments
of the present invention include a member that allows the operator to tighten the filter against

a positive stop that provides for a desired sealing level.

[0015] Referring to FIGS. 1 and 2, there is shown an fluid filter 20, such as a
replaceable oil filter for an internal combustion engine. The filter 20 includes a generally
hollow cylindrical body 22 that defines a space for a filter medium (not shown). One end 24
of the body 22 is closed. The end 24 may include one or more surfaces that allow a user to
couple a tool to the filter 20. An opposite end 26 is enclosed by a tapping plate 28. The
tapping plate 28 may be coupled to the body 22 by a crimped connection for example. The
tapping plate 28 may include one or more openings 30, 32 to allow a working fluid to enter
and exit the filter 20. In one embodiment, the opening 32 includes a threaded portion 36 that
is sized to couple to a threaded member on an engine. In one embodiment, the threaded
portion 36 has a 3/4 inch major diameter with 16 threads per inch or 13/16 inch diameter with
16 threads per inch (American Standard) . In embodiments having a metric thread, the
threaded portion 36 may be sized as a 20mm x 1.5, 18mm x 1.5, or 22mm x 1.5 thread (ISO
Metric).

[0016] Coupled to the end 26 is a seal, such as gasket 34. The gasket 34 forms
a seal between the filter 20 and mating system (e.g. an internal combustion engine). It should
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be appreciated that the integrity of the seal formed by the gasket 34 on an adjoining surface
will depend the amount of compression of the gasket 34. It is desirable to have the
compression fall within a range to avoid under compressing or over compressing the gasket.
In an automotive application a compression created by rotating the filter 20 three-quarters to
one turn after the contact surface 38 engages the surface 40 (FFigure 2). It should be
appreciated that in many applications, it is difficult for the installer to see the filter and judge

whether the filter has been turned the desired amount.

[0017] In the exemplary embodiment, the filter 20 includes a stop member 42.
The stop member 42 is disposed between the contact surface 38 and a surface 44 of the
tapping plate 28. The stop member 42 includes a surface 46 that is offset from the contact
surface 38. During installation, the stop member 42 contacts the surface 40 preventing
further tightening of the filter 20. Therefore, the amount of offset between the surfaces 38,
46 determines the amount of compression of the gasket 34. In the exemplary embodiment,
the offset is about three-quarters of the thread pitch of threaded portion 36. In one

embodiment, the offset is about 0.045 inches (1.145 mm).

[0018] Referring to Fig. 2 a sectional view is shown of fluid filter 20. A
channel member 48 may be coupled, such as by welding for example, between the tapping
plate 28 and the body 22. The channel member 48 has a generally thin walled body with an
inner diameter adjacent the opening 32 and an outer diameter adjacent the body 22. The
inner diameter and outer diameter define an annular channel 50 having an open end. The
channel 50 is sized to receive the gasket 34 such that the contact surface 38 is offset from the

open end of the channel 50.

[0019] The channel member 48 further includes a lip 52 disposed along an
inner diameter. In one embodiment the stop member 42 is coupled to the inner diameter of
the channel member 48. In one embodiment, the stop member 42 has a slot 56 is sized to
receive the lip 52. Adjacent the slot 56 the stop member 42 has the surface 46 that is offset
from the contact surface 38 by a distance 60. In one nonlimiting embodiment, the distance 60
is sized to be about three-quarters of the pitch of threaded portion 36. In one nonlimiting
embodiment, the distance 60 is about 0.045 inches (1.145 mm). The stop member 42 may be

made from a suitable light-weight, low cost moldable plastic material, such as nylon for
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example. The use of nylon as a material for the stop member 42 may provide advantages in

that it reduces the risk of marring the interface with surface 40.

[0020] To install the filter 20, the maintenance personnel first remove the old
filter from the system (e.g. the internal combustion engine, not shown). With the old filter
removed, the personnel couple the threaded portion 36 to the corresponding threaded stem on
the system. The personnel continue to rotate the filter 20 until the surface 58 contacts the
surface 40 of the system. Once the surfaces 40, 46 are in contact, the further rotation of the
filter 20 will be inhibited and the personnel will know that the gasket 34 has been compressed
to the desired amount. It should be appreciated that the filter 20 provides advantages in
allowing a desired seal to be formed between the filter and the system without the installer

having to monitor the number of turns or the amount that the filter 20 is rotated.

[0021] It should be appreciated that while the embodiments herein describe the
stop member 42 as being arranged radially inward from the gasket 34, this is for exemplary
purposes and the claimed invention should not be so limited. In one embodiment, the stop
member is arranged radially outward from the gasket. In still another embodiment, the stop
member is integrated into the channel member 48. In still another embodiment, the stop
member is integrated into the gasket 34. In yet another embodiment, the stop member is
coupled or integrated into the tap plate. In still another embodiment, the stop member is

integrated into the body 22.

[0021] While the invention has been described in detail in connection with only
a limited number of embodiments, it should be readily understood that the invention is not
limited to such disclosed embodiments. Rather, the invention can be modified to incorporate
any number of variations, alterations, substitutions or equivalent arrangements not heretofore
described, but which are commensurate with the spirit and scope of the invention.
Additionally, while various embodiments of the invention have been described, it is to be
understood that aspects of the invention may include only some of the described
embodiments. Accordingly, the invention is not to be seen as limited by the foregoing

description, but is only limited by the scope of the appended claims.
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CLAIMS:
1. A fluid filter comprising:
a body;

a plate coupled to one end of the body, the plate having a first surface and a threaded

portion having a thread pitch;
a seal disposed adjacent the plate, the plate having a second surface opposite the plate;

a stop member disposed adjacent the plate, the stop member having a third surface

offset from the second surface.

2. The fluid filter of claim 1 wherein the third surface is offset from the second surface

by about an amount equal to three-quarters of the thread pitch.

3. The fluid filter of claim 2 wherein the threaded portion has 16 threads per inch.
4. The fluid filter of claim 1 wherein the offset is about (0.045 inches.
5. The fluid filter of claim 1 wherein the third surface is disposed between the first

surface and the second surface.

6. The fluid filter of claim 5 wherein the stop member is made from a plastic material.
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7. A fluid filter comprising:
a body having a closed first end and a second end;

a tapping plate coupled to the second end, the tapping plate having a first surface and
a threaded portion having a thread pitch;

a channel member coupled between the tapping plate and the body, the channel

member defining an area with an open side opposite the first end;

a sealing member disposed within the area, the sealing member having a second

surface offset a first distance from the open side; and,

a stop member coupled to the channel member, the stop member having a third

surface disposed between the first surface and the second surface.

8. The fluid filter of claim 7 wherein the third surface is offset from the second surface

by a second distance, the second distance being about three-quarters of the thread pitch.

9. The fluid filter of claim 8 wherein said first distance is larger than said second
distance.

10. The fluid filter of claim 9 wherein the second distance is about 0.045 inches.

11. The fluid filter of claim 7 wherein the channel member includes a lip disposed on an

inner diameter.
12. The fluid filter of claim 11 wherein the stop member is coupled to the lip.

13. The fluid filter of claim 12 wherein the stop member is made from a plastic material.
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14. A fluid filter comprising:
a body having a closed first end and a second end;

a channel member having an outer diameter coupled to the second end, the channel

member defining an annular slot having an open side;

a seal member disposed within the annular slot, the seal member having a first surface

offset from the open side; and,

a stop member coupled to an inner diameter of the channel member, the stop member

having a second surface disposed between the open side and the first surface.

15. The fluid filter of claim 14 wherein the second surface is offset from the first surface

by about 0.045 inches.

16. The fluid filter of claim 14 wherein the channel member includes a lip portion along

the inner diameter.

17. The fluid filter of claim 16 wherein the stop member includes a slot disposed along an

outer diameter.

18. The fluid filter of claim 17 wherein the lip portion is disposed within the stop member

slot.

19. The fluid filter of claim 14 further comprising a tapping plate coupled to the body on

the second end, the tapping plate including a threaded portion having a thread pitch.

20. The fluid filter of claim 19 wherein the second surface is offset from the first surface

by about three-quarters of the thread pitch.
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