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Claim

1. A filter assembly to filter contaminates from a fluid flowing

therethrough, said filter assembly comprising:

a filter defined by a low volume mass of filter media;
a heat exchanger having first and second discrete flowpaths for a fluid to be

filtered, one of said flowpaths adapted to be in heat exchanger relation with a coolant;

means for establishing fluid communication between the first and second

discrete flowpaths through said heat exchanger for a fluid after contaminates have been
removed therefrom, said filter situated between said establishing meanc and said heat

exchanger; and

clamp means to maintain said establishing means and said filter in sealed

assembled relation with said heat exchanger, said clamp means including means for
providing fluid access to an axial passageway therethrough.
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DONUT OIL COOLER WITH A REUSABLE FILTER SCREEN

FIELD OF THE INVENTION

This invention relates to filter devices and, more particularly, to filter

devices for use with heat exchangers.

BACKGROUND OF THE INVENTION

Due to environmental concerns, there is a pressing need to eliminate the use
of disposable spin-on filters of the type typically utilized in vehicular applications.
The environmental issue arises with respect to the residual oil left in these filters
when they are replaced. The volume of residual oil left in a conventional spin-on
filter used with a vehicle engine may be as much as a quart. Since these filters
currently are disposed of in landfills, the amount of residual oil in any one landfill
can be significant enough to cause serious environmental concerns. For example,
presently it is estimated that each year in Minnesota alone about 250,000 gallons
of oil goes to the landfills as a result of the disposal of oil filters. It is anticipated
that the European Community will ban spin-on filters in the near future. Hence,
there exists a need to develop alternative oil filtration systems that eliminates the
environmental concern raised by the residual oil left in spin-on type filters.

Energy and vehicle weight concerns have also resulted in the increased
usage of engines of reduced displacement operating at increased revolutions per
minute. In such engines, more heat is rejected to the lubricating oil than in larger,
slower running engines, and this has increased the usage of oil coolers with such
engines.

One particularly desirable type of oil cooler is a so-called "donut" oil
cooler. Donut oil coolers are compact and may be readily installed at the location
on the engine whereat a conventional spin-on filter would be located. The spin-on

filter is then mounted directly on the donut oil filter.
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Needless to say, however, such an arrangement perpetuates the environmental
degradation that has accompanied the use of spin-on filters, Thus, there is a real need
for an oil cooling and filtering system that retains the many advantages associated with
the use of donut oil coolers and yet overcomes the environmental problems that come
with the use of spin-on filters.

SUMMARY OF THE INVENTION

It is an object of the present invention to overcome or substantially ameliorate
at least one of the above disadvantages.

The present invention in one broad form provides a filter assembly to filter
contaminates from a fluid flowing therethrough, said filter assembly comprising:

a filter defined by a low volume mass of filter media;

a heat exchanger having first and second discrete flowpaths for a fluid to be
filtered, one of said flowpaths adapted to be in heat exchanger relation with a coolant;

means for establishing fluid communication between the first and second
discrete flowpaths through said heat exchanger for a fluid after contaminates have been
removed therefrom, said filter situated between said establishing means and said heat
exchanger; and

clamp means to maintain said establishing means and said filter in sealed
assembled relation with said heat exchanger, said clamp means including means for
providing fluid access to an axial passageway therethrough.

In a preferred embodiment of the invention, the filter is a thin disc of filter
media having sufficient structural integrity as to be reusable. Preferably, the thin disc
has a central opening such that the thin disc has an inner peripheral edge about the
opening and an outer peripheral edge about the outer circumference of the disc with
circular concentric gaskets mounted to the disc edges so that the clamp means seals the
establishing means against at least the one gasket on the outer peripheral edge of the
thin disc. For some application<, multiple thin filter
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discs can be utilized. Most advantageously, when multiple filter discs are used,
one of the discs is made from a fibrous material.

In another preferred embodiment, the filter media is a thin screen element
of fine mesh. Preferably, the fluid flows through the first discrete flowpaths, the
fine mesh and then the second fluid flowpath in series so that contaminates in the
fluid are trapped by the screen element before the fluid enters the second discrete
flowpath. The second discrete flowpath preferably is defined by an elongate
opening in the oil cooler and receiving the clamp means therethrough, with the
establishing means including means for directing the fluid toward the second
discrete flowpath. The invention further contemplates that the access providing
means is an opening in the clamp means and in fluid communication with the axial
passageway of the clamp means. The establishing means is formed by a cap with
the directing means being formed by multiple radially spaced ridges on the surface
of the cap. The ridges are interrupted and form concentric arcs so that they define
multiple interconnected circumferential and radial channels whereby fluid may flow
through the channels to gain access to the second discrete flowpath and thus to the
axial passageway of the clamp means.

In still another preferred embodiment, the clamp means may include a
hollow bolt having the access providing opening and a threaded sleeve having an
axial passageway therethrough. Preferably, one of the bolts and the sleeve is
provided with male threads with the other having female threads so that they can
be threadingly locked together. The bolt and sleeve are sized to be inserted into
one of the discrete flowpaths in the heat exchanger to thereby releasably maintain
the establishing means and the filter in sealing assembled relation with the heat
exchanger and to provide the fluid a fluid flowpath therethrough. Even more
preferably, the sleeve includes one end adapted to be connected to an engine block

and an opposite end adapted to be connected to the bolt to thereby provide a fluid

flowpath to an engine block.
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In another preferred embodiment of the invention, the bolt has a reduced
diameter section with the access providing means being formed by an opening on the
reduced diameter section thereby facilitating access to the interior of the hollow bolt.

The present invention in another broad form provides in combination, a heat
exchanger for exchanging heat between first and second fluids and a filter device for
filtering contaminates from the first fluid, said combination comprising:

a housing including an inlet and an outlet for said second fluid;

a stack of heat exchange units received within said housing each comprising a
pair of plates joined together to define a plurality of first areas for the flow of said first
fluid and to define an axially extending central opening through said stack of heat
exchange units radially inwardly of said first areas thereof, and means for maintaining
said heat exchange units in spaced relation, said means arranging said heat exchange
units in a spaced series to define a plurality of second areas for the flow of said second
fluid between each pair of said spaced series of heat exchange units so that heat
exchange between said fluids occurs through said plates;

at least one filter having a central opening and defined by a thin disc of filter
media;

a header plate having a central opening, said header plate sealing said stack of
heat exchange units within said housing and being positioned between said stack and
said filter so that said header plate cental opening is aligned with said central openings
of said stack of heat exchange units and said filter;

means for establishing fluid communication between said first areas and said
central openings for said first fluid after cortaminates have been removed therefrom,
said establishing means having a central opening in alignment with said aligned central
openings of said heat exchange units, said filter and said header plate; and

clamp means to maintain said stack of heat exchange units, said filter, said
header plate and said establishing means in sealed assembled relation with each other,
said clamp means having an opening to provide said first fluid access to an axial
passageway therethrough.

Preferably, the pairs of plates are joined together at inner and outer peripheral
edges to define the first areas.

Other objects, advantages and features of the present invention will become
apparent from a consideration of the following specification taken in conjunction with

the accompanying drawings.

BRIEF DESCRIPTT F DRA
Fig. 1 is an elevational view of a filter assembly for use with a heat exchanger

mounted on the block of an engine with parts shown in section;
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Fig. 2 is an enlarged sectional view showing a fiiter for use with the filter
assembly and heat exchanger;

Fig. 3 is an enlarged exploded, sectional view illustrating various details of the
filter assembly and the heat exchanger;

Fig. 4 is an enlarged sectional view of a heat exchange unit utilized in the heat
exchanger;

Fig. 5 is a sectional view taken along line 5-5 in Fig. 3 and showing a cap for
use with the filter assembly and heat exchanger; and

Fig. 6 is an enlarged exploded, sectional view similar to Fig. 2 illustrating a

modified embodiment of the invention.

LSCRIPT K REF ED F T
An exemplary embodiment of a filter device for use with a heat exchanger is
illustrated in Fig. 1 in the environment of an internal combustion engine. A filter
assembly 10 is mounted on a heat exchanger 12 which in turn is mounted on an engine
block 14. The filter assembly 10 serves to filter particulates from a first fluid such as a
lubricating oil for the engine. The heat exchanger 12 is a so-called donut oil cooler

which may be of convertional construction.
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As shown in Fig. 2, the filter assembly 10 includes a filter 16 having a low
volume mass of filter media. Unlike prior spin-on type filters, the filter 16 is
more environment friendly because only a low volume mass of filter media is used
thereby correspondingly lowering the capacity of the filter 16 for retaining residual
oil in the filter 16 after use thereof. Preferably, the filter 16 is formed by a thin
disc 18 having a central opening 20 therethrough and which is of sufficient
structural integrity, such as stainless steel wire cloth type filters provided by
Parker Hannifin Corp., as to be reusable. When necessary, a filter disc 18 of this
type can be simply cleaned such as by use of an appropriate solvent and then
reinstalled for reuse.

The thin disc 18, by reason of its fabrication from wire cloth, includes fine
mesh 22 with small openings therein such that the thin disc 18 can trap harmful
solids. The openings may be sized in the range from approximately 28 microns
up to about 60 microns. If necessary, several discs 18 can be used. It may be
desirable in some cases that at least one thin disc 23 made from a fibrous material,
such as a paper or a cellular foam material, be used to trap smaller size
particulates, as illustrated in Fig. 6. When a fibrous filter disc 23 is used, other
modifications to the filter assembly 10 may be desirable as described herein.

Through normal use of the filter disc 18, the openings can become fouled
with particulates. When fouling occurs, the filter disc 18 can simply be removed
and cleaned as previously described and then reinstalled in conjunction with the
heat exchanger 12 for continued use. In this manner there is no disposal of oil
filter cartridges thereby eliminating any concern with regard to residual oil therein.
Likewise, if a fibrous filter disc 23 is also used, when it becomes fouled, it can
be easily removed and replaced. The fouled fibrous disc 23 may be burned to

eliminate landfill disposal concerns.
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Figs. 3 and 4 illustrate the construction of a typical heat exchanger 12 that
can be used in the present invention. As one skilled in the art will appreciate, the
exact structure of the heat exchanger may be varied within the spirit of the present
invention.

The heat exchanger 12 includes a housing 24 having a coolant inlet 26, a
coolant outlet 28 and a stack of heat exchange units 30 received in the housing 24.
The heat exchanger 12 has first and second discrete flowpaths 32 and 34 for fluid
to be filtered as more fully described herein.

The heat exchange units 30 each comprise a pair of nearly identical plates
36 joined together at inner and outer peripheral edges 38 and 40, respectively, to
thereby sealingly define a plurality of first areas 42 for the flow of a fluid to be
filtered. An axially extending central or elongate opening 44 is formed radially
inwardly of the first areas 42.

The heat exchange units 30 are stacked within the housing 24 where they
are arranged in a spaced series by maintaining means. The maintaining means can
take the form of buttons 46 stamped in the plates which serve to define a plurality
of second areas 48 for the flow of a second fluid such as a coolant between each
pair of the spaced series of heat exchange units 30. The inlet 26 of the housing
24 directs coolant into the second areas 48 and the outlet 28 of the housing 24
receives coolant from the second areas 48. A header plate 50 having a central
opening 52 therein seals the stack of heat exchange units 30 in the housing 24 with
the header plate 50 being positioned between the filter 16 and the housing 24 so
that the header plate central opening 52 is aligned with the central opening 44 of
the stack of heat exchange units 30 and the central opening 20 of the thin disc
filter 18 along a central axis 53.

The first discrete flowpath 32 of the heat exchanger 12 can be defined by
the first areas 42 while the second discrete flowpath 34 of the heat exchanger can
be defined by the axially extending central opening 44 formed by the stack of heat

exchange units 30. Fluid communication is established between the flowpaths 32

-
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and 34 by establishing means in the form of a cap 54 having a central opening 56,
with the cap 54 being sealingly placed over the thin filter disc 18 to sandwich the
filter disc 18 against the header plate 50, as illustrated in the exploded view of
Fig. 3.

Again referring to Fig. 3, the novel structure for sealing the heat exchanger
12 and the filter device 16 is illustrated. The header plate 50 is provided with a
continuous raised outer peripheral annular edge 60 defining an annular groove 62
radially inwardly from the edge 60. The annular groove 62 has a planar bottom
surface 64 in which an annular recessed section 66 is formed. The recessed
section 66 is provided with openings (not shown) in fluid communication with
interiors of the heat exchange unit 30 such that oil which has travelled through the
first areas 42 enters the annular groove 62 to gain access to the filter disc 18.
Radially inwardly of the recessed section 66 and adjacent the central opening 52,
a continuation of the planar bottom surface 64 surrounds the central opening 52.

The cap 54 has an outer peripheral annular edge 70 such that the diameter
of the cap edge 70 is approximately the same or slightly smaller than the diameter
of the header plate edge 60. It also has an inner peripheral edge 71 that is
coplanar with the edge 70 and is of a diameter about equal to that of the opening
52 in the header plate. The thin filter disc 18 has an outer peripheral edge 72 and
inner peripheral edge 74 with the inner edge 74 proximate the central opening 20
of the filter disc 18. Along the edges 72 and 74 of the filter disc 18, molded
rubber edge gaskets 76 and 77 are provided. The molded elastomeric edge gaskets
76 and 77 sit snugly in the annular groove 62 on the planar bottom surface 64 of
the header plate 50 and on the continuation 68 such that when the cap 54 is placed
over the filter 16, the inner and outer edges 70 and 71 may compress the edge
gaskets 76 and 77, respectively, of the filter disc 18 against the header plate
surfaces 64 and 68 to seal the heat exchanger 12 and filter assembly 10.
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In operation, the cap 54 receives filtered fluid and directs it towards the
axially extending opening 44 by directing means formed by a plurality of radially
spaced ridges 78 on a bottom surface 80 of the cap 54. The ridges 78 form
concentric arcs so that they define a plurality of interconnected circumferential and
radial channels, 82 and 84, respectively, whereby the first fluid can flow through
the channels 82 and 84 to gain access to the axially extending opening 44, as best
shown in Fig. §.

Clamp means are provided for maintaining the cap 54 and the filter 16 in
sealed assembled relation with the heat exchanger 12 with the clamp means being
formed by a hollow bolt 86 having a bolt head 88 and a threaded sleeve 90 having
an axial passageway 92 therethrough, as seen in Fig. 3. The sleeve 90 extends
from the engine block 14 (Fig. 1) and serves as the oil return. The cap 54 has an
upper surface 94 having an annular grove 96 surrounding the cap central opening
56 which receives an O-ring type gasket 98 therein. The hollow bolt 86 is
provided with threads 100 on the interior thereof and an access providing means
in the form of an opening 102 for providing the filtered fluid access to the interior
of the hollow bolt 86. To further facilitate accessibility of the filtered fluid to the
interior of the bolt 86, the opening 102 can be provided on a reduced diameter
section 104 of the hollow bolt 86. The threaded sleeve 90 has external threads
106, with the threaded sleeve having one end 108 thereof which is adapted to be
connected to the engine block 14 and an opposite end 110 thereof which receives
the threads 100 of the bolt 86 to connect the bolt 86 and sleeve 90. The bolt 86
and the sleeve 90 are sized to be inserted through the aligned central openings of
the header plate 50, the stack of heat exchange units 30, the filter 16, and the cap
54 thereby releasably maintaining the cap 54 and filter 16 in sealed assembled
relation with the heat exchanger 14. When the bolt 86 and sleeve 90 are inserted
through the central openings and connected to one another, they provide a
flowpath for the filtered fluid through the bolt 86 and sleeve 90 and then to the
engine. As the bolt 86 is tightened on the sleeve 90, the bolt head 88 compresses

9.
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the O-ring type gasket 98 into the groove 96 such that the tightening force is
transmitted to the cap 54 and then to the filter disc 18 and header plate 50 thus
sealing the heat exchanger 12 and filter assembly 10.

When a fibrous filter disc 23 is used in conjunction with a filter disc 18, the
cap 54 is modified so that the outer peripheral annular edge 70 is extended, as
seen in Fig. 6. The extended annular edge 70 cooperates with crests 112 of the
ridges 78 to confine a retaining screen 114, The retaining screen 114 and the filter
disc 18 sandwich the fibrous filter 23 so that the flow of oil therethrough does not
defor the fibrous filter disc 23. Likewise, the sandwiching of the fibrous filter
disc 23 between the retaining screen 114 and the filter disc 18 maintains the
structural integrity of the fibrous filter disc 23 so that it does not get torn or
punctured as by contact with the header plate 50 or the ridge crests 112.

While in the foregoing, there have been set forth preferred embodiments of
the invention, it will be appreciated that the details herein given may be varied by
those skilled in the art without departing from the true spirit and scope of the

appended claims.
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The claims defining the inventicn are as follows:

1. A filter assembly to filter contaminates from a fluid flowing
therethrough, said filter assembly comprising:

a filter defined by a low volume mass of filter media;

a heat exchanger having first and second discrete flowpaths for a fluid to be
filtered, one of said flowpaths adapted to be in heat exchanger relation with a coolant;

means for establishing fluid communication between the first and second
discrete flowpaths through said heat exchanger for a fluid after contaminates have been
removed therefrom, said filter situated between said establishing means and said heat
exchanger; and

clamp means to maintain said establishing means and said filter in sealed
assembled relation with said heat exchanger, said clamp means including means for
providing fluid access to an axial passageway therethrough.

2. The filter assembly of claim 1 wherein said filter comprises a thin disc
of filter media of sufficient structural integrity as to be reusable.
3. The filter assembly of claim 2 wherein said thin disc includes a central

opening such that said thin disc has an inner peripheral edge about said opening and an
outer peripheral edge about the circumference of the thin disc with generally circular
concentric gaskets being mounted to the disc edges such that the clamp means seals the
establishing means against at least the one gasket on the outer peripheral edge of the
thin disc.

4. The filter assembly of claim 1 wherein said filter comprises a plurality

of thin discs of filter media.
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5.  The filter assembly of claim 4 wherein said filter media of at least

one of said discs comprises a fibrous material,

6.  The filter assembly of claim 1 wherein said filter media comprises

a thin screen element of fine mesh for the passage of a fluid therethrough.

7. The filter assembly of claim 6 wherein the fluid flows through the
first discrete flowpath and said fine mesh conduits and then said second discrete
flowpath in series so that contaminates in the fluid are trapped by the screen
element as said fluid passes through said fine mesh before entering said second

discrete flowpath.

8. The filter assembly of claim 7 wherein the second discrete flowpath
is defined by an elongate opening receiving said clamp means therethrough, and
said establishing means includes means for directing the fluid toward the second

discrete flowpath.

9. The filter assembly of claim 8 wherein the access providing means
is an opening in said clamp means in fluid communication with said axial

passageway of said clamp means,

10. The filter assembly of claim 9 wherein said establishing means
comprises a cap and said directing means comprises a plurality of radially spaced
ridges on a surface of said can, said ridges forming concentric arcs so that said
ridges define a plurality of interconnected circumferential and radial channels
whereby said fluid can flow through said radial channels to gain access to the
second discrete flowpath and thereby to said axial passageway of said clamp

means.
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11.  The filter assembly of claim 1 wherein said clamp means includes a
hollow bolt having said access providing means and a threaded sleeve having an

axial passageway therethrough,

12.  The filter assembly of claim 11 wherein one of said bolt and said
sleeve is provided with internal threads and the other of said bolt and said sleeve
is provided with external threads so that said bolt and said sleeve can be
threadingly locked together, said sleeve and said bolt being sized to be inserted
into one of said discrete flowpaths in the heat exchanger to thereby releasably
maintain said establishing means and said filter in sealed assembled relation with

the heat exchanger and to provide the fluid a fluid flowpath therethrough.

13.  The filter assembly of claim 12 wherein said sleeve includes one end
adapted to be connected to an engine block and an opposite end adapted to be

connected to said bolt to thereby provide a fluid flowpath to an engine block.
14.  The filter assembly of claim 11 wherein said bolt includes a reduced

diameter section and said access providing means is an opening on said reduced

diameter section to facilitate access to the interior of said hollow bolt.
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15. In combination, a heat exchanger for exchanging heat between first
and second fluids and a filter device for filtering contaminates from the first fluid,
said combination comprising:

a housing including an inlet and an outlet for said second fluid;

a stack of heat exchange units received within said housing each
comprising a pair of plates joined together to define a plurality of first areas for
the flow of said first fluid and to define an axially extending central opening
through said stack of heat exchange units radially inwardly of said first areas
thereof, and means for maintaining said heat exchange units in spaced relation,
said means arranging said heat exchange units in a spaced series to define a
plurality of second areas for the flow of said seccnd fluid between each pair of
said spaced series of heat exchange units so that heat exchange between said fluids
occurs through said plates;

at least one filter having a central opening and defined by a thin disc
of filter media; ‘

a header plate having a central opening, said header plate sealing said
stack of heat exchange units within said housing and being positioned between said
stack and said filter so that said header plate central opening is aligned with said
central openings of said stack of heat exchange units and said filter;

means for establishing fluid communication between said first areas
and said central openings for said first fluid after contaminates have been removed
therefrom, said establishing means having a central opening in alignment with said
aligned central openings of said heat exchange units, said filter and said header
plate; and

clamp means to maintain said stack of heat exchange units, said
filter, said header plate and said establishing means in sealed assembled relation
with each other, said clamp means having an opening to provide said first fluid

access to an axial passageway therethrough.
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16. The combination of claim 15 wherein said filter comprises a thin disc
of filter media of sufficient structural integrity as to be reusable.

17. The combination of claim 15 wherein said filter media of at least one
of said discs comprises a fibrous material.

18. The combination of claim 15 wherein said filter media comprises a
thin screen element of fine mesh for the passage of fluid therethrough and wherein said
first fluid flows through said first areas in said filter in series so that contaminates in
said first fluid are trapped by said screen element as said first fluid passes through said

fine mesh.

19. The combination of claim 15 wherein said pair of plates are joined
together at inner and outer peripheral edges to define said plurality of first areas.

20. The combination of claim 15 wherein said establishing means

comprises a cap with said cap being placed over said filter to sandwich the filter against
said header plate.

21. The combination of claim 15 wherein said establishing means includes
means for directing said first fluid toward said axially extending opening after
contaminates have been removed therefrom.

22, The combination of claim 21 wherein said establishing means
comprises a cap and said directing means comprises a plurality of radially spaced ridges
on a surface of said cap, said ridges forming concentric arcs so that said ridges define a
plurality of interconnected circumferential and radial channels whereby said first fluid
can flow through said radial channels to gain access to said axially extending opening.

23. The combination of claim 15 wherein said clamp means includes a
hollow bolt having said opening and a threaded sleeve having an axial passageway
therethrough.

24, The combination of claim 23 wherein one of said bolt and said sleeve

is provided with internal threads and the other of said bolt and said sleeve is provided
with external threads so that said bolt and said sleeve can be threadingly locked
together, said sleeve and said bolt being sized to be inserted through said aligned
central openings of said header plate, said stack of heat exchange units, said filter, and
said establishing means to thereby releasably maintain said header plate, said stack of
heat exchanger units, said filter, and said establishing means in sealed assembled
relation with each other and to provide said first fluid flowpath therethrough.

25. A filter assembly substantially as hereinbefore described with

reference to the accompanying drawings.
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26. In combination, a heat exchanger and a filter device, said combination
being substantially as hereinbefore described with reference to the accompanying

drawings.

Dated 25 August, 1997
5 Modine Manufacturing Company
Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON
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Donut 0il Cooler with Reusable Filter Screen
ABSTRACT

A filter device (10) is provided for use with the heat exchanger
(12) wutilizing a filter (16) having a low volume mass of filter media
(18) wherein residual oil remaining in the filter (16) is eliminated as a
major environmental concern. The heat exchanger (12) has first and second
discrete flowpaths (32,34) for fluid to be filtered. One of the flowpaths
(32) is designed to be in heat exchange relation with a coolant. Means
(54) are provided to establish fluid communication between the first and
second discrete flowpaths (32,34) with a low volume filter (16) being
situated between the establishing means (54) and the heat exchanger (12)
and clamp means (86) are provided to maintain the establishing means (54)
and a low volume filter (16) in sealed, assembled relation with the heat
exchanger (12) with the clamp means (86) including means (102) for
providing access to an axial passageway (92) through the clamp means (86).
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