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BYPASS FILTERING
BACKGROUND AND SUMMARY _OF THE INVENTION

During the filtering of oil in working engines, particularly lubricated
internal combustion engines suéh as in motor vehicles, [and in hydraulic
equipment and automatic transfnissions] oxidation and sulphilr acidification of
the oil commonly occur either requiring more frequent oil and oil filter
changes, or adversely affecting engine operation over time. For that reason, it
is known to utilize thermoplastic polymers having additives - such as anti-
oxidants -- incorporated therein in order to extend the time between oil filter
changes and/or adequately protect the invention. Examples of these techniques
are shown in U.S. Patents Nos. 4,066,559 and 4,144,166, the disclosures of
which are hereby incorporated by reference herein. |

According to the present invention, a particular material, and geometric
configuration, are provided which optimize the ability of an ol filter to
neutralize sulfur acidification and oxidation. The material utilized according to
the invention may be incorporated in an oil filter in a particular matter so as to
enhance its functionality. The product is simple and easy to manufacture
utilizing conventional equipment and all the materials going into manufacture
are readily commercially available.

- According to one aspect of the present invention, an oil filter for

engines, hydraulic equipment, or automatic transmissions is provided. The oil

filter comprises the following elements: A casing having first and second
ends, and defining an interior volume, and havmg an opening adjacent the
second end thereof. A partxcle filtering material comprlsmg loose fibers filling
up the vast majority of the interior volume. A pad of interlocked fibers
covering the opening adjacent the second end of the casing. A thermoplastic

material which gradually dissolves in above ambient temperature oil, the -
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material having oil oxidation and atidification iarresting additives which are
released into the oil over time as thé material dissolves, the thermoplastic
material disposed between the particle filtering material and the pad.
The casing is typically a metal or plastic casing having a circular cross
5 section with a pair of disc-shaped end plates and a ribbed wall with openings in
both end plates. The particle filtering material typically comprises '
conventional long-strand, natural unbleached cotton packing (loose, not
interlocked) which is compressed hydraulically to a specific éir density to
prevent channeling, and to achieve maximum particle retention. The natural

10 cotton will remove some sulfur, thereby helping in reducing acidification.

The pad of interlocked fibers preferably comprises a one micron felt pad (that
is, for ﬁltering' out particles in the one micron size range) having a thickness of
about 1/32 - 1/8 inch (e.g. about 1/16 inch). A conventional spin-on type of
casing may be provided for the filter, if desired. '

15 High molecular weight polypropylene has been found superior for use
as the thermoplastic material compared with polyester polycarbonates,
polyallomer, polyethylene, and polysulfone. Particularly desirable,
polypropylene comprises ethylene propylene with a specific gravity of about
.9, a Shore D hardness of about 70, and a tensile strength (not counting

20 additives) of about 3900 lb./in.z(e.g. 3940). The material is particularly
desirable in the form of spaghetti-shaped strands having a thickness of about
0.65 - .125 inches and a length greater than about 2 inches, or rice-shaped
pellets having a thickness of about 0.625 - .125 inches and a length of about
.3 - .7 (e.g. about .5) inches. '

25 The thermoplastic mag'er'ial with additives may comprise about 83 - 90%
liquid ethylene propylene and about 10 - 17 weight % diépersing agent,
lubricant, and detergent.neutralizer. The detergeni ﬁeutralizer may comprise
both detergent neutralizing sulfonate and phenate. For example, the additives

may comprise about 3 - 5% dispersing agent, about 1-1.5% organic phosphate
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According to another aspect of the present invention, a method of

producing an oil filter is provided. The method comprises the steps of

5 substantially, continuously and consecutively: (a) Mixing anti-oxidation and
anti-acidification additives with liquid thermoplastic material to form a
thermoplastic mixture. (b) Extruding the thermoplastic mixture from step (a)
into spaghetti like strands having a thickness of about .0625-. 125 inches.
(c) Cooling the strands. (d) Cutting the strands into discrete elements, and (e)

10 Placing the discrete elements into an oil filter held in place to contact above
ambient temperature oil to gradually dissolve to release the additives
therefrom. Step (c) may be practiced utilizing a cooling trough, and step (d)
utilizing a chopper which cuts the plastic strands into pellet form and empties
them into bags. Rice-shaped pellets having a length of about .3 - .7 inches are

15 preferred, although alternatively step (d) may be practiced to produce
spaghetti-like discrete elements having lengths of over 2 inches.

According to yet another aspect of the invention, a plurality of rice-
shaped pellets are provided. Each of the pellets has a thickness of about
0.625 - .125 inches and a length of about .3 - .7 inches, and comprises about

20 83 - 90% ethylene propylene polypropylene with a specific gravity of about .9
and a Shore D hardness of about 70, and about 10 - 17% additives compfising
a combination of dispersing agent, lubricant, and detergent neutralizer. The
polypropylene dissolves in above-ambient temperature oil to release the
additives therefrom. .

25 It is the primary object of the present inverition to provide for the
effective construction of an oil filter which neutralizes sulphur acidification and
oxidation. This and other objects of the invention .w.ill become clear from an
inspection of a detailed description of the invention, and from the appended
claims.

30
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manuf act ure are readily comrercially, avail able. . This Sheet HABEARIbIAR4 t O

one aspect of the present invention, an oil filter for
hydraul i ¢ equi prent, or automatic trz{lsm ssions i s provi d ' _ .
filter conprises the followi ng elenmeffts: A casing having - : nd

ends, and defining an interior volunme, and having an openi ng adj acent the

second end thereof. A particle filtering material conprising |oose fibers

filling up the vast majority of the |nter|or vol ume. A pad of

i nterl ocked fibers BaR i d SCRIE second end of the
casing. A thernoplastic ¥

FIGURE 1 is a side view, partly in cross section and partly in

elevation, of an exemplary oil filter according to the present invention;
FIGURE 2 is a top plan view of the oil filter of FIGURE 1;

FIGURE 3 is a longitudinal cross-sectional view of either the top or
bottom end plate of the filter of FIGURES 1 and 2 prior to deformation of the
10 end flange thereof;

FIGURE 4 is an enlarged perspective view of one geometric

configuration that thermoplastic material according to the invention can take;

15 FIGURE $ is a longitudinal cross-sectional view of the strands of
FIGURE 4;

FIGURES 6 and 7 are views like those of FIGURES 4 and 5 for an
alternative embodiment of geometric configuration of the thermoplastic

20 material according to the invention; and

FIGURE 8 is a view like that of FIGURE 1 for a spin-on filter

assembly embodiment according to the invention.
25 DETAILED DESCRIPTION OF THE DRAWINGS

An oil filter according to the invention is sho;vvn generally by reference
numeral 10 in FIGURE 1. The oil filter 10 has a casing 11 with a generally
cylindrical exterior configuration with disc shaped end plates 12 at the opposite

30 ends thereof, the disc plates having openings 13 formed concentrically
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therewith, and having ridges 14 defining the openings 13. A bail or handle 16
may be mounted on the top end plate 12 as seen in FIGURES 1 and 2, and a
strengthening rib 17 may be formed in the cylindrical wall 11 of the filter 10;

Particle filtering action is provided for the filter 10 by the particle
filtering material 19 which fills up the vast majorit);, e.g. typically over 90%,
of the hollow interior of the cylindrical casing 11. As is conventional, the
particle filtering material 19 preferably comprises loose (that is, not interwoven
or interlocked) natural unbleached cotton fibers. Although the fibers forming
the material 19 are loose, they are densely packed within the casing 11
between the end walls 12 to prevent channeling of the oil, and will filter out
particles down to about 1 micron in size, especially if used with a metering jet
which reduces the flow of oil through the filter (passing in and out of openings
13) at a rate of about 6 gallons per hour.

Disposed adjacent each of the end plates 12 are a pair of pads 20 of
interlocked fibers. The pads 20, 21 cover the openings 13 and prevent entry
of foreign material into the filter 11 and prevent the packing 19, or other
interior components, from coming out. The pads 20 preferably are 1 micron
felt pads having a thickness of about 1/32 - 1/8 inch, e.g. about 1/16 inch.

Disposed adjacent, and interiorly of, the "bottom" pad 21 is the
thermoplastic material according to the present invention, shown generally by
reference numeral 22 in FIGURES 1 and 4. It is preferred that the material
22 only abut the pad 21, being disposed between the cotton fibers 19 and the
pad 21. The oil at pad 20 ‘would typically be too cool to dissolve the material
22, '

The thermoplastic material 22 has oil oxidation and acidification
arresting additives which are released into the oil being filtered over time as
the thermoplastic material structure for the additivés.gradually dissolves when
in contact with above-ambient temperature oil (e.g. at a temperature of about
150°F or above). In the embodiment illustrated in FIGURES 1 and 4, thé
material 22 takes the form of a plurality of spaghetti-shaped strands 24 having

]
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having a circular cross 5 section wigh a pair of disc- sh andl;
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material typically conprises

a thickness of about 0.625 - .125 inches, which may be either polygonal, oval
or circular in cross section, or even have an irregular cross section if that is ?
capable of easy construction. The preferred thermoplastic material is high
molecular weight polypropylene made from liquid ethylene propylene, typically
5 having a specific gravity of about .9 and a Shore D hardness of about 70, and
a tensile strength -- absent additives -- of about 3900 Ib./in.? (e.g. 3940). The
strands 24 may be of any length, but are typically over about 2 inches in
length (but less than about a foot in length for easy handling).
Instead of the spaghetti shaped strands 24, the material 22 - as

10 illustrated at 22' in FIGURE 6 -- may have the configuration of generally rice
shaped pellets 26, which also have a maximum thickness of about 0.625 -.125
inches. The pellets 26 preferably have a length of about .3 - 7 inches (e.g.
about .5 inches).

The thermoplastic material 22, 22' preferably comprises about 83 -

15 90% [all percentages indicated herein are weight %] liquid ethylene propylene,
and about 10 - 17% dispersing agent, libricant, and detergent neutralizer
combined. For example, additives provided in the polypropylene may
comprise about 3 - 5% dispersing agent, about 1 - 1.5% organic phosphate
lubricant, about 2.5 - 3.5% detergent neutralizing sulfonate, and about 4.5 -

20 5.5 % detergent neutralizing phenate. In one particular embodiment according
to the invention, ethylene propylene in liquid form may comprise 86.8 parts,
Cooper E-644 dispersing agent 4.0 parts, Cooper E-685 zinc organic phosphate
lubricant 1.2 parts, Cooper E-654 detergent neutralizing sulfonate 3.0 parts,
and Cooper M-6148 detergent neutralizing phenate 5.0 parts. In the

25 manufacture of the pellets 26 or strands 24 according to the invention, the anti-
oxidation and acidification additives are mixed with the liquid thermoplastic
material to form a thermoplastic mixture. Then thé inixture is extruded,
utilizing a conventional extruder, into spaghetti-like strands having a thickness

of about .0625 - .125 inches. Then the strands are cooled, as in a cooling
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The discrete elements 24, 26 are placed into contact with the packed
cotton 19 within the filter 10 (with the bottom plate 12 removed), then the pad

5 21 is put in place, and then the plate 12 placed over the pad 21 and the

peripheral portions thereof bent or crimped to form a sealed filter 10, as seen
in FIGURE 1. Alternatively the opposite of this procedure may be employed
(i.e. the bottom lid 12 is in place when the procedure is initiated). The
volume and weight of material 22 will vary depending upon the needs of the’
10 particular filter 10. When the pellets 26 are utilizéd, the measurement of the
amount of plastic added to each different sized filter 10 can be more precise.

A laboratory example of construction of the thermoplastic material
according to the invention, and its use, was performed. The particular
components of the test specimen were as set forth above (i.e. 86.8 parts by

15 weight ethylene propylene, 4.0 parts by weight dispersing agent, etc.).

The laboratory test specimens were made in a Buehler 100.0 specimen
maker using a one inch ram and an operating pressure of 5,000 pounds per
square inch. The temperature was 250°C max. The charge was 50 grams.
After cooling the specimens were weighted and placed in a beaker containing

20 600 ml of thirty weight motor oil, and kept at a constant temperature of
150°F. Tests showed the overbase was released at the rate of approximately
.4 peutralizing number per 168 hours. Oil samples with an acid number of 1.0
were allowed to set with a 2.1 inch squared surface copolymer exposed to 600
ml of oil for one week. After one week the overbase reaction reduced the acid
25 content from 1.0 acid to .1.

FIGURE 8 illustrates a spin-on type of oil filter 29 that may be
constructed according to the invention as an alternat.iv‘e to the casing
construction of FIGURE 1. In this embodiment, an outer metal casing 30 has
a closed first end 31, and a second end in which a conventional (for

30 commercial spin-on filters) end plate structure 32 is provided. At least one
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Typically a plurality of oil inlet openings 33 will be provided, in a circular ¥

pattern, as is conventional. A conventional seal is also provided to mate with
the engine block, or the like. A treaded seal is also provided.

5 ~ Mounted within casing 31 is a metal end cap 35 which may be integral
with, or abut, a perforated metal core 36, having a top 37 against which a
spring 38 presses. A central oil outlet opening 39 is in the middle of end plate
32. A felt pad 40, like the pad 21, is provided over the openings 33, the pad
40 having a disc shape. Between the end cap 35 and the top plate 37 1s wound

10 100% natural unbleached cotton, typically about .125 inches in diameter and
wrapped around the perforated core 36. Between end cap 35 and pad 40 is
thermoplastic material 42 of the same basic construction, geometric form, and
composition as the materials 22, 22' from FIGURES 4-7.

In the FIGURE 8 embodiment, hot oil from an engine or the like flows

15 through the openings 33, through the pad 40, slowly dissolves the material 42
to release oil oxidation and acidification arresting additives therefrom; is
filtered by the cotton 41, and then passes through the perforations in the
perforated core 36 to return to the engine or the like through opening 39.

It will thus be seen that according to the present invention a particularly

20 advantageous product has been provided for neutralizing sulfur acidification

. and oxidation of oil, as well as an oil filter constructed utilizing this material,
and a method of manufacture of such an oil filter. While the invention has
been herein shown and described in Wltat is presently conceived to be the most
practical and preferred embodiment thereof, it will be apparent to those of

25 ordinary skill in the art that many modifications may be made thereof within
the scope of the invention, which scope is to be accorded the broadest

interpretation of the appended claims so as to encompass all equivalent

products and processes.
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1. An oil filter for engines, hydraulic equipment, or automatic
transmissions, comprising:

a casing having first and second ends, and defining an interior volume,
and having an opening adjacent said second end thereof;

a particle filtering material comprising loose fibers filling up the vast
majority of said interior volume; | '

a pad of interlocked fibers covering said opening adjacent said second
end of said casing; and

a thermoplastic material which gradually dissolves in above ambient
temperature oil, said material having oil oxidation and acidification arresting
additives which are released into the oil over time as said material dissolves,
said thermoplastic material disposed between said particle filtering material and
said pad.

2. An oil filter as recited in claim 1 wherein said thermoplastic

material comprises high molecular weight polypropylene.

3. An oil filter as recited in claim 2 wherein said thermoplastic
material is in the form of rice-shaped pellets having a thickness of about '..0625-
.125 inches and a length of about .3-.7 inches.

4. An oil filter as recited in claim 2 wherein said thermoplastic
material is in the form of spaghetti shaped strands having a thickness of about
0.625-.125 inches.

5. An oil filter as recited in claim 2 wherein said polypropylene has a

specific gravity of about .9 and a Shore D hardness of about 70.



'3 . lubricant, about 2.5 - 3.5% dgetergent neutralizing sulfonate, and

| about 4.5 - 5. 5% detergen sphat e. Accordl ng )
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1 6. An oil filter as recited in claim 5 wherein said polypropylene,
2 without additives, has a tensile strength of about 3900 pounds per square inch. y
1 7. An oil filter as recited in claim 2 wherein said thermoplastic

2 material with additives comprises about 83-90 weight % liquid ethylene
3 propylene, and about 10-17 weight % dispersing agent, lubricant, and
4 detergent neutralizer combined.

1 8. An oil filter as recited in claim 7 wherein said detergent neutralizer

2 comprises both detergent neutralizing sulfonate and phenate.

1 9. An oil filter as recited in claim 8 wherein said thermoplastic

2 material additives comprise about 3-5% dispersing agent, about 1-1.5% organic
3 phosphate lubricant, about 2.5-3.5% detergent néutralizing sulfonate, and about
4 4.5-5.5% detergent neutralizing phenate.

1 10. An oil filter as recited in claim 2 wherein said pad comprises a one
2 micron felt pad having a thickness of about 1/32-1/8 inch.

1 11. An oil filter as recited in claim 11 wherein said particle filtering

2 material comprises loose unbleached natural cotton fibers.

1 12. An oil filter as recited in claim 11 wherein said casing comprises
2 an end plate having said opening formed therein, and a lip upstanding from
3 said end plate away from said pad.

1 13. An ol filter as recited in claim 1 wherein said thermoplastic

2 material is in the form of rice-shaped pellets having a thickness of about .0625-

w

.125 inches and a length of about .3-.7 inches.
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15. A method of producing an oil filter, comprising the steps of

2 substantially continuously and consecutively:

3 (a) mixing anti-oxidation and anti-acidification additives with liquid

4 thermoplastic material to form a thermoplastic mixture;

5 (b) extruding the thermoplastic mixture from step (a) into spaghetti like
6 strands having a thickness of about .0625-.125 inches;

7 (c) cooling the strands;

8 (d) cutting the strands into discrete elements; and

9 (e) placing the discrete elements into an oil filter held in place to
10 contact above ambient temperature oil to gradually dissolve to release the

additives therefrom.

—
[y

1 16. A method as recited in claim 15 wherein step (a) is practiced using

2 high molecular weight polypropylene as the thermoplastic material.

1 17. A method as recited in claim 16 wherein step (d) is practiced to
2 cut the strands into rice-shaped pellets having a length of about .3-.7 inches.

1 18. A method as recited in claim 16 wherein step (d) is practiced to
2 cut the strands into spaghetti-like discrete elements having lengths of over two
3 inches. '

1 19. A method as recited in claim 15 wheréiﬁ step (a) is practiced by
2 mixing about 83-90 weight % liquid ethylene propylene, and about 3-5%
3 dispersing agent, about 1-1.5% organic phosphate lubricant, about 2.5-3.5%
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1 20. A plurality of rice-shaped pellets each having a thickness of about

2 .0625-.125 inches and a length of about .3-.7 inches, and comprising about 83-

3 90% ethylene propylene polypropylene with a specific gravity of about .9 and

4 a Shore D hardness of about 70, and about 10-17% additives comprising a

5 combination of dispersing agent, lubricant, and detergent neutralizer, the

6 polypropylene dissolving in above ambient temperature oil to release the

7 additives therefrom.

71
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ABSTRACT OF THE DISCLOSURE

An oil filter utilizes a thermoplastic material having oil oxidation and
acidification arresting additives mounted in a casing between a particle filtering
material (such as cotton fibers) and a felt pad. The thermoplastic material is

5 desirably high molecular polypropylene in the form of rice-shaped pellets, or
spaghetti-shaped strands. The additives comprise about 10-17 weight % of the
thermoplastic material/additive combination, and as the thermoplastic material
is dissolved by above ambient temperature oil, the additives are released. The
thermoplastic material pellets or strands are formed by mixing anti-oxidation

10 and anti-acidification additives with liquid thermoplastic material to form a
mixture, extruding the mixture into spaghetti like strands having a thickness of
about .0625 - .125 inches, cooling the strands, cutting the strands into discrete
elements, and then placing the discrete elements into an oil filter held in place

to contact oil and to gradually dissolve to release the additives.
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FIGURE.1 is a side view, partly in cross section and partly in
el evation, of an exenplary oil filter according to the present invention; 5

FIGURE 2 is a top plan view of the oil filter of FIGURE_L
FIGURE 3 is a |longitudinal cross-sectional view of eith ﬁtshe?itii?

-or

i

bottomend plate of the filter of FIGURES 1 and 2 prior i

the 10 end flange thereof; .
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FI GURE 4 ‘is an enl arged perspective view of one geonetric configuration. -

that thernoplastic material according to the invention can take;, .15 :
FIGURE 5 is a |longitudinal cross-sectional view of the sﬁlmﬁﬂﬁBMR RE
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FI GURES 6 and 7 are views |ike those of FIGURES 4 and 5 for an
al.ternative enbodi nent of geonetric configuration of the Thernopliastic c'

mat erial according to the invention; and Fl GUREs SBeet HasBetti Repl

like that of FIGURE 1 for a spin-on filter assenbly e
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An oil  fi I ter accor di ng to the invention is shown generally by reference

nuperal 10 in FIGURE 1. The oil filter 10 has a casing 11 W W
cylindrical exterior configuration with disc shaped end pl HiisSheel BasiHs

opposite 30 ends thereof, the disc plates having openlngs 1
concentrically m m,m m
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strengthenlng rib 17 may be formed in the cylindrical wall 11 of the.filter'
10. Particle filtering action is provided for the filter 10 by
t he particle 5 filtering material 19 which fills up the vast najorltyL

typically over 90% of the hollow interior of the cyff
As is conventional, the particle filtering materi al 1
conprises | oose (that is, not inteﬁmqyen or interlock

unbl eached cotton fibers. Al though the fibers form ng the naterlal 19
are | oose, they are densely packed within the casing 11 |0 between the end
wal s 12 to prevent channeling of the oil, and will filter out particles

down to about 1 mcron in size, especially if used wwth a netering jet
whi ch reduces the flow of oil through the filter (passing in and out of
openi ngs
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13) at a ‘rate of about 6 gal l ons per hour. Di sposed adjacent each
of thé end plates 12 are a pair of pads 20 of 15 inter The
pads 20, 21 cover the openings 13 and prevent entry hi98hel QF €] '
into the filter 11 and prevent the packing 19, or other '

conponents, fromcom ng out. The pads 20 preferably ar%

pads having a thickness of about 1/32 - 1/8 inch, e.qg.

Di sposed adjacent, and interiorly gfg the "bot t ond pad 21 is the

thernopl astic material according to the present invention, shown generally

by reference nuneral 22 in FIGURES 1 and 4. It is preferred t hat the

mat eri al 22 only abut the pad 21, being di sposed between the cotton

fibers 19 and the ¥
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pad- *21. The oil at pad 20 woul d typically be too cool to dissolve the

mat'eri al 22. 25 The thernoplastic material 22 has ail

and -adi di fi cati on arrestl ng addi tives which are rel d

belngflltered over time as® thetherrmplastlc ‘mat er

the additives gradually di ssol ves when in contact wijith abayeOahbl
tenperature oil (e.g. at a tenperatute of about 150[{leLETE Or —ahew -

t he enbodinent illustrated in FIGURES 1 and 4, the 30 material 22 takes

the formof a plurality of spaghetti-shaped strands 24 having

BYPASS FILTERING
BACKGR AND SUMMARY OF THE INVENTIO

During the filtering of oil in working engines, particularly lubricated
internal combustion engines such as in motor vehicles, [and in hydraulic
equipment and automatic transmissions] oxidation and sulphilr acidification of

( the oil commonly occur either requiring more ffequent oil and oil filter
| 10 changes, or adversely affecting engine operation over time. For that reason, it
is known to utilize thermoplastic Ip,olymers having additives -~ such as anti-
oxidants -- incorporated therein in order to extend the time between oil filter
.changes and/or adequately protect the invention. Examples of these techniques
are shown in U.S. Patents Nos. 4,066,559 and 4,144,166, the disclosures of
15 which are hereby incorporated by reference herein. |

According to the present invention, a particular material, and geometric
configuration, are provided which optimize the ability of an oil filter to
neutralize sulfur acidification and oxidation. The material utilized according to
the invention may be incorporaied in an oil filter in a particular matter o as to

(- 20 enhance its functionality. The product is simple and easy to manufacture
utilizing conventional equipment and ail the materials going into manufacture
are readily commercially available. |

According to one aspect of the present invention, an oil filter for
engines, hydraulic equipment, or automatic transmissions is provided. The oil

25 filter comprises the following elements: A casing having first and second
ends, and defining an interior volume, and havmg an opening adjacent the
second end thereof. A particle filtering material comanIrg loose fibers filling
up the vast majority of the interior volume. A pad of interlocked fibers _
covering the opening adjacent the second end of the casing. A thermoplastic

30 material which gradually dissolves in above ambient temperature oil, the
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material having oil oxidation and acidification arresting additives which are
released into the oil over time as the material dissolves, the thermoplastic
niaterial disposed between the particle filtering material and the pad.
The casing is typically a metal or plastic casing having a circular cross
5 section with a pair of disc-shaped end plates and a ribbed wall with openings in
both end plates. The particle filtering material typically comprises
conventional long-strand, natural unbleached cotton packing (loose, not
interlocked) which is compressed hydraulically to a specific air density to
( | 'prevent channeling, and to achieve maximum particle retention. The natural
| 10 cotton will remove some sulfur, thereby helping in reducing acidification.
The pad of interlocked fibers preferably comprises a one micron felt pad (that
is, for filtering out particles in the one micron size range) having a thickness of
about 1/32 - 1/8 inch (e.g. about 1/16 inch). A conventional spin-on type of
casing may be provided for the filter, if desired.

15 - High molecular weight polypropylene has been found superior for use
as the thermoplastic material compared with polyester polycarbonates,
polyallomer, polyethylene, and polysulfone. Particularly desirable,
polypropylene comprises ethylene propylene with a specific gravity of about
.9, a Shore D hardness of about 70, and a tensile strength (not counting

( 20 additives) of about 3900 lb./in.%(e.g. 3940). The material is particularly
desirable in the form of spaghetti-shaped strands having a thickness of about
0.65 - .125 inches and a length greater than about 2 inches, or rice-shaped
pellets having a thickness of about 0.625 - .125 inches and a length of about
.3 - .7 (e.g. about .5) inches. ‘

25 The therrhoplastic material with additives may comprise about 83 - 90%
liquid ethylene propylene and about 10 - 17 weight % dispersing agent,
lubricant, and detergent neutralizer. The detergenf ﬁeutralizer may comprise *
both detergent neutralizing sulfonate and phenate. For example, the additives

may comprise about 3 - 5% dispersing agent, about 1-1.5% organic phosphate



a t.hickness of about 0.625 - .125 inches. which may be eit her pol ygonal ,
-oval or circular in cross section, or even have an i [[FeFFa—cress—ry
section if that is capabl e of easy construction. ThejpREPIACEMENT SHEET

st Hermopl astic material is high ol ecul ar wei ght pol ygropyl e e@?gje 1
liquid ethylene propylene, typically 5 having a specifif atauity.o abéﬁgn

.9 and a Shore D hardness of about A0, and "a tensil estrengti—absemt=
additives - of about 3900 Ib./in.[err] (e.g. 3940). The strands 24 may
be of any length, but are typically over about 2 inches in | engt h (but
| ess than about a foot in length for easy handling). | nst ead of
t he spaghetltbricangebdus 2r55n 35 B4eterfent meitedlizidg Alfonars ahd abddtukfr-at ed at 22
in FIGURE 6 - may have the conflguratlon of generally rice ]

5.5% detergent neutralizing phosphate.
According to another aspect of the present invention, a method of
producing an oil filter is provided. The method comprises the steps of
5 substantially, continuously and consecutively: (a) Mixing anti-oxidation and
anti-acidification. additives with liquid thermoplastic material to form a
thermoplastic mixture. (b) Extruding the thermoplastic mixture from step (a)
into spaghetti like strands having a thickness of about .0625-—. 125 inches.
( (¢) Cooling the strands. (d) Cutting the strands into discrete elements, and (e) -
10 Placing the discrete elements into an oil filter held in place to contact above
ambient temperature oil to gradually dissolve to release the additives
- therefrom. Step (c) may be practiced utilizing a cooling trough, and step-(d)
utilizing a chopper which cuts the plastic strands into pellet form and empties
them into bags. Rice-shaped pellets having a length of about .3 - .7 inches are
1s preferred, although alternatively step (d) may be practiced to produce
spaghetti-like discrete elements having lengths of over 2 inches.
According to yet another aspect of the invention, a plurality of rice-
shaped pellets are provided. Each of the pellets has a thickness of about
0.625 - .125 inches and a length of about .3 - .7 inches, and comprises about
{ 20 83 - 90% ethylene propylene polypropylene with a specific gravity of about .9
and a Shore D hardness of about 70, and about 10 - 17% additives compfising
a combination of dispersing agent, lubricant, and detergent neutralizer. The
polypropylene dissolves in above-ambient temperature oil to release the
additives therefrom. ' |
25 It is the primary object of the present inverition to provide for the
effective construction of an oil filter which neutralizes sulphur acidification and
oxidation. This and other objects of the invention 'w.ill become cléar from an
 inspection of a detailed description of the invention, and from the appended
claims.

30



*shaped. pel l ets 26, which al so have a nmaxi num t hi ckness about 0. 0625

-. 125 i nches. The pellets 26 preferably have a | ength %

i nches (e.qg. about .5 inches). The t her nopjj as %&tngﬁ,
:22" preferably conprises about 83- 15 90% [all percent i ndi

herein are weight % |iquid ethylene propyl ene, and- 2 Li% @qul‘;%g-
di spersing agent, lubricant, and detdergent neutralizer co /|
exanpl e, additives provided in the polypropyl ene nmay conpri se about 3 -
5% di spersing agent, about 1 - 1.5% organi c phosphate | ubri cant, about
2.5 - 3.5%detergent neutralizing sul fonate, and about 4.5 - 20 5.5 %
detergent neutralizi nBRIEFMBPESCRIPTION [OF (IIHE IDRAWINGS nent accordi ng -

FIGURE 1 is a side view, partly in cross section and partly in

elevation, of an exemplary oil filter according to the present invention;
FIGURE 2 is a top plan view of the oil filter of FIGURE 1;

FIGURE 3 is a longitudinal cross-sectional view of either the top or -
( bottom end plate of the filter of FIGURES 1 and 2 prior to deformation of the
10 end flange thereof;

FIGURE 4 is an enlarged perspective view of one geometric

configuration that thermoplastic material according to the invention can take;

.15 FIGURE 5 is a longitudinal cross-sectional view of the strands of
. FIGURE 4;

FIGURES 6 and 7 are views like those of FIGURES 4 and 5 for an
alternative embodiment of geometric configuration of the thermoplastic

20 material according to the invention; and

FIGURE 8 is a view like that of FIGURE 1 for a spin-on filter

assembly embodiment according to the invention.
25 DETAILED DESCRIPTION OF THE DRAWINGS

An oil filter according (o the invention is ShO;JVH generally by reference |
numeral 10 in FIGURE 1. The oil filter 10 has a casing 11 with a generally
cylindrical exterior configuration with disc shaped end plates 12 at the opposite

30 ends thereof, the disc plates having openings 13 formed concentrically



"to the.invention, ethylene propylene in liquid formmay conprise 86.8
parts, Cooper E-644 di spersing agent 4.0 parts, Cooper E- 685 zinc
organi ¢ phosphate lubricant 1.2 parts, Cooper E-65¢4=detrergem—— Ou

neutralizing sulfonate 3.0 parts, and Cooper M 614§ RRRINGBHENT SHEET
neutralizing phenate 5.0 parts. In the 25 manufacture ﬂf t he peljdt s§q2ﬁ‘
o

strands 24 according to the i nventi®dn, the anti- i Qi€ i-onr--ard-
acidification additives are mxed with the |liquid thermoptastrc
material to forma thernoplastic mxture. Then the m xture is extruded,

2|

utilizing a conventional extruder, into spaghetti-like strands having a

t hi ckness -therewith,andiavingGidges 141&Fining thesopefigs 183heAdhailardmndlecl& ool ed, as
| s

' a cooli n%y be mounted on the top end plate 12 as seen in FIGURES 1 and 2, and a

strengthening rib 17 may be formed in the cylindrical wall 11 of the filter 10.
Particle filtering action is provided for the filter 10 by the particle
5 filtering material 19 which fills up the vast majorit);, e.g. typically over 90%,
of the hollow interior of the cylindrical casing 11. As is conventional, the
particle filtering material 19 preferably comprises loose (that is, not interwoven
or interlocked) natural unbleached cotton fibers. Although the fibers forming

( the material 19 are loose, they are densely packed within the casing 11

10 between the end walls 12 to prevent channeling of the oil, and will filter out
particles down to about 1 micron in size, especially if used with a metering jet
which reduces the flow of oil through the filter (passing in and out of openings
13) at a rate of about 6 gallons per hour. _

Disposed adjacent each of the end plates 12 aré a pair of pads 20 of

15 interlocked fibers. The pads 20, 21 cover the openings 13 and prevent entry
of foreign material into the filter 11 and prevent the packing 19, or other
interior components, from coming out. The pads 20 preferably are 1 micron
felt pads having a thickness of about 1/32 - 1/8 inch, e.g. about 1/16 inch.

Disposed adjacent, and interiorly of, the "bottom" pad 21 is the

20 thermoplastic material according to the present invention, shown generally by
reference numeral 22 in FIGURES 1 and 4. It is preferred that the material
22 only abut the pad 21, being disposed between the cotton fibers 19 and the
pad 21. The oil at pad 20 would typically be too cool tb_dissolve the material
22. ' '

25 The thermoplastic material 22 has oil oxidation and acidification
arresting additives which are released into the oil bemg filtered over time as
the thermoplastic material structure for the additives gradually dissolves when
in contact with above-ambient temperature oil (e.g. at a temperature of about
150°F or above). In the embodiment illustrated in FIGURES 1 and 4, thé

30 material 22 takes the form of a plurality of spaghetti-shaped strands 24 having
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a thickness of about 0.625 - .125 inches. which may be either polygonal, oval

or circular in cross section, or even have an irregular cross section if that is ¢
capable of easy construction. The preferred thermoplastic material is high

molecular weight polypropylene made from liquid ethylene propylene, typically

having a specific gravity of about .9 and a Shore D hardness of about 70, and

a tensile strength -- absent additives — of about 3900 Ib./in.? (e.g. 3940). The

strands 24 may be of any length, but are typically over about 2 inches in

length (but less than about a foot in length for easy handling).

Instead of the spaghetti shaped strands 24, the material 22 -- as
illustrated at 22' in FIGURE 6 -- may have the configuration of generally rice
shaped pellets 26, which also have a maximum thickness of about 0.625 - .125
inches. The pellets 26 preferably have a length of about .3 - .7 inches (e.g.
about .5 inches). , _

The thermoplastic material 22, 22' preferably comprises about 83 -

90% [all percentages indicated herein are weight %] liquid ethylene propylene,
and about 10 - 17% dispersing agent, libricant, and detergent neutralizer
combined. For example, additives provided in the polypropylene may
comprise about 3 - 5% dispersing agent, about 1 - 1.5% organic phosphate
lubricant, about 2.5 - 3.5% detergent neutralizing sulfonate, and about 4.5 -
5.5 % detergent neutralizing phenate. In one particular embodiment according
to‘ the invention, ethylene propylene in liquid form may comprise 86.8 parts,
Cooper E-644 dispersing agent 4.0 parts, Cooper E-685 zinc organic phosphate
lubricant 1.2 parts, Cooper E-654 detergent neutralizing sulfonate 3.0 parts,
and Cooper M-6148 detergent neutralizing phenate 5.0 parts. In the
manufacture of the pellets 26 or strands 24 according to the invention, the anti-

oxidation and acidification additives are mixed with the liquid thermoplastic

. material to form a thermoplastic mixture. Then the mixture is extruded,

utilizing a conventional extruder, into spaghetti-like strands having a thickness

of about .0625 - .125 inches. Then the strands are cooled, as in a cooling



‘trough, and cut, as by using a conventional chopper, into discrete elenents

24, 26, which are then bagged. The discrete s. 24, 26
are placed into contact with the packed cotton 19 wt |mh@ea1é,he§,_, R
{with the bottomplate 12 renoved), then the pad 5 21 isfput in_place, d

then the plate 12 placed over the pag 21 and the peri
thereof bent or crinped to forma sealed filter 10, as

m@l‘ %%m 1 ||

Al ternatively the opposite of this procedure nay be enpl oyed (i.e. the
bottomlid 12 is in place when t he procedure is initiated). The vol unme
and wei ght

of terial i 1.1 var endi n Qn t he nee he 10
particul ar ‘F?‘I‘&Era“f(fm\m W\"H'ég \éépf\{%ﬁ‘g‘%ﬁg I M“P IEE 15 %‘é% fenent of

the 26, which are then bagged.
The discrete elements 24, 26 are placed into contact with the packed
cotton 19 within the filter 10 (with the bottom plate 12 removed), then the pad
5 21 is put in place, and then the plate 12 placed over the pad 21 and the
peripheral portions thereof bent or crimped to form a sealed filter 10, as seen
in FIGURE 1. Alternatively the opposite of this procedure may be employed
(i.e. the bottom lid 12 is in place when the procedure is initiated). The
volume and weight of material 22 will vary depending upon the needs of the
10 particular filter 10. When the pellets 26 are utilized, the measurement of the
amount of plastic added to each different sized filter 10 can be more precise.

A laboratory example of construction of the thermoplastic material
according to the invention, and its use, was performed. The particular
components of the test specimen were as set forth above (i.e. 86.8 parts by

15 weight ethylene propylene, 4.0 parts by weight dispersing agent, etc.).

The laboratory test specimens were made in a Buehler 100.0 specimen
maker using a one inch ram and an operating pressure of 5,000 pounds per
square inch. The temperature was 250°C max. The charge was 50 grams.
After cooling the specimens were weighted and placed in a beaker containing

(" 20 600 ml of thirty weight motor oil, and kept at a constant temperature of
' 150°F. Tests showed the overbase was released at the rate of approximately
.4 neutralizing number per 168 hours. Oil samples with an acid number of 1.0
were allowed to set with a 2.1 inch squared surface copolymer exposed to 600
m! of oil for one week. After one week the overbase reaction reduced the acid

25 content from 1.0 acid to .1. :

FIGURE 8 illustrates a spin-on type of oil filter 29 that may be
constructed according to the invention as an alternat.i\}e to the casing
construction of FIGURE 1. In this e.mbodiment, an outer metal casing 30 has
a closed first end 31, and a second end in which a conventional (for

30 commercial spin-on filters) end plate structure 32 is provided. At least one



" anount of plastic added to each different sized filter 10 can be nore .
- preci se. . A laboratory exanple of construction of the )
t hernopl astic materi al according to the invention, gm=s

-perfornmed. The particul ar conponents of the test spq

forth above (i.e. 86.8 parts by 15gweight ethylene prog

wei ght di spersing agent, etc.). The | abor at orfj

were made in a Buehler 100.0 specinen maker using a ‘GRe-fFTT T

operating pressure of 5,000 pounds per square inch. The tenperature was

250[err] C ma char r After co t he eci nens were
wei ght ed a‘?ﬂ?nﬁﬂgaggﬁ Hrﬂv'g%mgiﬁ‘é?m é‘gﬁe&?*}ﬁ ¢hgts 38 heRpdp atgfsgpﬁgurq wei ght not or
oi |, and kepicfly £prPality 3 oill iREPSp&HinYsSB33OWill be provided, in a circular 5
pattern, as is conventional. A conventional seal is also provided to mate with
the engine block, or the like. A treaded seal is also provided.
s Mounted within casing 31 is a metal end cap 35 which may be integral

with, or abut, a perforated metal core 36, having a top 37 against which a
spring 38 presses. A central oil outlet opening 39 is in the middle of end plate
32. A felt pad 40, like the pad 21, is provided over the openings 33,"the pad
- 40 having a disc shape. Between the end cap 35 and the top plate 37 is wound .
10 100% natural unbleached cotton, typically about .125 inches in diameter and
wrapped around the perforated core 36. Between end cap 35 and pad 40 is
thermoplastic material 42 of the same basic construction, geometric form, and .
composition as the materials 22, .22' rom FIGURES 4-7.
In the FIGURE 8 embodinient, hot oﬂ from an engine or the like flows
15 through the openings 33, through the pad 40, slowly dissolves the material 42
to release oil oxidation and acidification arresting additives therefrom; is
filtered by the cotton 41, and then passes through the perforations in the
perforated core 36 to return to the engine or the like through opening 39.
It will thus be seen that according to the present invention a particularly
20 advantageous product has been provided for neutralizing sulfur acidification
- and oxidation of oil, as well as an oil filter constructed u_tilizing this material,
and a method of manufacture of such an oil filter. While the invéntion has
been herein shown and described in what is presently conceived to be the most
practical and preferred embodiment thereof, it will be apparent to those of
25 ordinary skill in the art that many modifications may be made thereof within
the scope of the invention, which scope is to be accorded the broadest
interpretation of the appended claims so as to encompass all equivalent

products and processes.
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1. An oil filter for engines, hydraulic equipment, or automatic
transmissions, comprising:

a casing having first and second ends, and defining an interior volume,
and having an opening adjacent said second end thereof;

a particle filtering material comprising loose fibers filling up the vast
majority of said interior volume; '

a pad of interlocked fibers covering said opening adjacent said second
end of said casing; and '

O 00 N N W A WN

a thermoplastic material which gradually dissolves in above ambient

—
<

temperature oil, said material having oil oxidation and acidification arresting

[
—

additives which are released into the oil over time as said material dissolves,

s
()

said thermoplastic material disposed between said particle filtering material and
said pad.

e
w

1 2. An oil filter as recited in claim 1 wherein said thermoplastic

2 material comprises high molecular weight polypropylene.

{ 1 3. An oil filter as recited in claim 2 wherein said thermoplastic
2 material is in the form of rice-shaped pellets having a thickness of about .0625-
3 .125 inches and a length of about .3-.7 inches.

1 4. An oil filter as recited in claim 2 wherein said thermoplastic
2 material is in the form of spaghetti shaped strands having a thickness of about
3 0.625-.125 inches. '

1 S. Anoil filter as recited in claim 2 wherein said polypropylene has a
2 specific gravity of about .9 and a Shore D hardness of about 70.
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6. An oil filter as recited in claim 5 wherein said polypropylene,
without additives, has a tensile strength of about 3900 pounds per square inch. ?

7. An oil filter as recited in claim 2 wherein said thermoplastic
material with additivgs comprises about 83-90 weight % liquid ethylene
propylene, and aboﬁt 10-17 weight % dispersing agent, lubricant, and
detergent neutralizer combined. '

8. An oil filter as recited in claim 7 wherein said detergent neutralizer

comprises both detergent peutralizing sulfonate and phenate.

9. An oil filter as recited in claim 8 wherein said thermoplastic
material additives comprise about 3-5% dispersing agent, about 1-1.5% organic
phosphate lubricant, about 2.5-3.5% detergent neutralizing sulfonate, and about
4.5-5.5% detergent neutralizing phenate.

10. An oil filter as recited in claim 2 wherein said pad comprises a one
micron felt pad having a thickness of about 1/32-1/8 inch.

11. An oil filter as recited in claim 11 wherein said particle filtering

material comprises loose unbleached natural cotton fibers.

12. An oil filter as recited in claim 11 wherein said casing comprises
an end plate having said opening formed therein, and a lip upstanding from
said end plate away from said pad.

13. An oil filter as recited in claim 1 wherein said thermoplastic
material is in the form of rice-shaped pellets having a thickness of about .0625-

.125 inches and a length of about .3-.7 inches.
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14. An oil filter as recited in claim 1 wherein said thermoplastic

material is in the form of spaghetti shaped strands having a thickness of about
0.625-.125 inches.

15. A method of producing an oil filter, comprising the steps of
substantially continuously and consecutively:

(2) mixing anti-oxidation and anti-acidification additives with liquid
thermoplastic material to form a thermoplastic mixture;

(b) extruding the thermoplastic mixture from step (a) into spaghetti like
strands having a thickness of about .0625-.125 inches;

(c) cooling the strands;

(d) cutting the strands into discrete elements; and |

(e) placing the discrete elements into an oil filter held in place to
contact above ambient temperature oil to gradually dissolve to release the
additives therefrom.

16. A method as recited in claim 15 wherein step (a) is practiced using

high molecular weight polypropylene as the thermoplastic material.

17. A method as recited in claim 16 wherein step (d) is practiced to
cut the strands into rice-shaped pellets having a length of about .3-.7 inches.

18. A method as recited in claim 16 wherein step (d) is practiced to
cut the strands into spaghetti-like discrete elements having lengths of over two

inches.

19. A method as recited in claim 15 where;iri step (a) is pracsticed by
mixing about 83-90 weight % liquid ethylene propylene, and about 3-5%
dispersing agent, about 1-1.5% organic phosphate lubricant, about 2.5-3.5%

core 36, having a top 37 agalinst wWhich a
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end cap 35 and pad 40 is t her nopl ast Ic material 42 of tihe=sanm

construction, geonetric form and conposition as the materials 22, 22"

from Fl GURES 4-7. In the FIGURE 8 errbodl msnt hot oil from an

engine or .the like flo 15 rough throu t he pad 40,

slowl y di %sa tGkasn {H%PW?E%B\& 531&{6 and{zg) Rg’gé\%%gl teESFI“&&P‘I‘ izipg,

aci dificasi pRer@fg,€sting additives therefrom is 7
1 20. A plurality of rice-shaped pellets each having a thickness of about

.0625-.125 inches and a length of about .3-.7 inches, and comprising about 83-
90% ethylene propylene polypropylene with a specific gravity of about .9 and
a Shore D hardness of about 70, and about 10-17% additives comprising a
combination of dispersing agent, lubricant, and detergent neutralizer, the

polypropylene dissolving in above ambient temperature oil to release the
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additives therefrom.



filtered by the cotton 41, and thenlpésééslthrough the'perforatiohs in the
"perforated core 36 to return to the:iengine'or the |ike through openi ng 39.

It will thus be seen that according to the& present invent [CUl arLy
- 20 advant ageous product has been provided for neutralizin &Eﬁﬁ?gﬁ‘k&%%”’&"
acidification and oxi dation of,0il, as well as an oiljl filtep Ot {425
constructed utilizing this materi é? and a net hod of Rafacrureof
such an oil filter. Wile the invention has ;been herein shown and
described in what is present|y BXRASSEILIERING, o { e npst practical and
preferred enbodi nent thereo Lt will to those of 25 ordinary
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scope of the invention, which scope is to be accorded the broadest
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An oil filter utilizes a thermoplastic material having oil oxidation and

acidification arresting additives mounted in a casing between a particle filtering

material (such as cotton fibers) and a felt pad. The thermoplastic material is

5 desirably high molecular polypropylene in the form of rice-shaped pellets, or
spaghetti-shaped strands. The additives comprise about 10-17 weight % of the

thermoplastic material/additive combination, and as the thermoplastic material

is dissolved by above ambient temperature oil, the additives are released. The

thermoplastic material pellets or strands are formed by mixing anti-oxidation

10 and anti-acidification additives with liquid thermoplastic material to form a

mixwure, extruding the mixture into spaghetti like strands having a thickness of

about .0625 - .125 inches, cooling the strands, cutting the strands into discrete

elements, and then placing the discrete elements into an oil filter held in place

to contact oil and to gradually dissolve to release the additives.
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2 -transm ssi ons, conprising: 3 a casing having first and second ends,
and.defining an interior volune,” 4 and having an openi ng adjacent said
second end thereof; 5 a particle filtering materigaf -
fibers filling up the vast 6 majority of said interior ||dtATRACEMENT SHERT
pad of interlocked fibers covering sai d1 gpenl ng adj aceny said gegc O’Q?UF :
of said casing; and 9 a pl ity of discr tRAR hapedof et
t hernopl astic material which graduall y'@f’%‘sol ves in above anbrent 10
tenperature oil, said thernoplastic nmaterial having oil oxidation and
acidification arresti ng 11 additives which are released into the oil over
time as said thernoplastic material dissol ves, '

Fig. 4
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- 12 said thefnnpla§ti¢ mat eri al di sposed between said particle filtering

"material and 13 said pad. 1 . 2. An oil filter as recited in chin11
;Wherein said thernpplastic 2 naterial conprises high ' Qe o
pol ypr opyl ene. 1 3. An oil filter as recited |i4§¥§Lg¢§m%4g%§ﬁ§T |

said thernoplastic 2 materi al |s_lﬂ;the formof rice-sfg
a thickness of about .0625- L F{
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1 3-7125 inches and a length of about .3-.7 inches. 1 4. An oil
«.filter as recited in claim2 wherein sald t hernopl asti c 2 material is in

t he form of spaghettl shaped strands having a thickness

0 0625-.125 i nches. 1 5. An oil filter as reci %{w fl%Sé—lEET
: . : 1%5 Iiﬂ(

WDereln sai d pol ypropyl ene in the absence of additives
gravity of about .9 and a Shore D h?rdness of about 70. || 7= oo
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BYPASS FILTERING
AC OUND AND SUMMARY OF MENTION

During the ﬁltering of oil in working engines, particularly lubricated
internal combustion engines such as in motor vehicles, {and in hydrauhc
equipment and automatic transmissions] oxidation and sulphur ac1d1ﬁcauon of
the oil commonly occur either requiring more frequent oil and oil filter
changes, or adversely affecting engine operation over time. For that reason, it
is known to utilize thermoplastic polymers having additives — such as anti-
oxidants -- incorporated therein in orderetg clxrtleend the time between oil filter
changes and/or adequately protect the invention. Examples of these techniques
are shown in U;S. Patents Nos. 4,066,559 and 4,144,166, the disclosures of .
which are hereby incorporated by reference herein. '

According to the present invention, a particular material, and geometric
configuration, are provided which optimize the ability of an oil filter to
neutralize sulfur acidification and oxidation. The material utilized according to

manner
the invention may be incorporated in an oil filter in a particular matter so as to
enhance its functionality. The product is simple and easy to manufacture
utilizing conventional equipment and all the materials going into manufacture
are readily commercially available.

According to one aspect of the present inventidn, an oil filter for
engines, hydraiilic equipment, or automatic transmissions is provided. The oil
filter comprises the following elements: A casing having first and second
ends, and defining an interior volume, and havmg an opening adjacent the
second end thereof. A particle filtering material comprlslrg loose fibers filling
up the vast majority of the interior volume. A pad of interlocked fibers
covering the opening adjacent the second end of the casing. A thermoplastic

material which gradually dissolves in above ambient temperature oil, the
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material having oil oxidatidn and acidification arresting additives which are
released into the oil over time as the material dissolves, the thermoplastic
material disposed between the parti'cle. filtering material and the pad.

The casing is typically a metal or plastic casing having a circular cross
section with a pair of disc-shaped end plates and a ribbed wall with openings in
both end plateé. The particle filtering material typically comp-rises
conventional long-strand, natural unbleached cotton packing (loose, not
interlocked) which is compressed hydraulically to a specific air densit'y' to
prevent channeling, and to achieve maximum particle retention. The natural
cotton will remove some sulfur, thereby helping in reducing acidification.

The pad of interlocked fibers preferably comprises a one micron felt pad (that
is, for filtering out particles in the one micron size range) having a thickness of
about 1/32 - 1/8 inch (e.g. about 1/ 16 inch). A conventional spin-on type of
casing may be provided for the filter, if desired.

High molecular weight polypropylene has been found superior for use

" as the thermoplastic material compared with polyester polycarbonates,

polyallomer, polyethylene, and polysulfone. Particularly desirable,
polypropylene comprises ethylene propylene with a-specific gravity of about
.9, a Shore D hardness of about 70, and a tensile strength (not counting
additives) of about 3900 1b./in.?(e.g. 3940). The material is particularly
desirable in the form of spaghetti-shaped strands having a thickness of about
©:65 - .129 inches and a length 'greatgr thansabout 2 inches, or rice-shaped’
pellets having a thickness of about 6-625 - .125 mches and a length of about
3-.7 (g about .5) inches.

The thermoplastic material with additives may comprise about 83 - 90%
liquid ethylene propylene and about 10 - 17 weight % dispersing agent,
lubricant, ~nd detergent neutralizer. The detergen.t ﬁeutralizer may comprise
both detergent neutralizing sulfonate and phenate. For example, the additives

may comprise about 3 - 5% dispersing agent, about 1-1.5% organic phosphate



1 R 6. An oil filter as recited in claimb5 wherein said
"pol ypropyl ene, I n the absence of 2 in the absence of addltlves has a

tensile strength of about 3900 pounds per square inch.
pil filter as recited in claim2 wherein said thernopla
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addi ti"ves conprises about 83-90 weight % liquid ethyleng
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lubricant, about 2.5 - 3.5% detergent peutralizing sulfonate, and about 4.5 - .

5.5% devergent neutralizing phosphate.

According to another aspect of the present invention, a method of

producing an oil filter is provided. The method comprises the steps of

5 substantially, continuously and consecutively: (a) Mixing anti-oxidation and

anti-acidification. additives with hquld thermoplastic material to form a

thermoplastic mixture. (b) Extrudmg the thermoplastic mixture from step ()

into spaghetti like strands having a thickness of about .0625-.125 mches.

(c) Cooling the strands. (d) Cutting the strands into discrete elements, and (e)
10 Placing the discrete elements into an oil filter held in place to contact above

ambient temperature oil to gradually dissolve to release the additives

therefrom. Step (c) may be practiced utilizing a cooling trough, and step-(d)

utilizing a chopper which cuts the plastic strands into pellet form and empties

them into bags. Rice-shaped pellets having a length of about .3 - .7 inches are
15 preferred, although alternatively step (d) may be practiced to producé

spaghetti-like discrete elements having lengths of over 2 inches.

According to yet another aspect of the invention, a plurality of rice-
%h.ageé% gellets are provided. Each of the pellets has a thickness of about
- .125 inches and a length of about .3 - .7 inches, and comprises about
20 83-90% ethylene propylene polypropylene with a specific gravity of about .9
and a Shore D hardness of about 70, and about 10 - 17% additives éompnzising
a combination of dispersing agent, lubricant, and detergent neutralizer. The

polypropylene dissolves in above-ambient temperature oil to release the

additives therefrom.

25 It is the primary object of the present inverition to provide for the

effective construction of an oil filter which neutrahzes sulphur acidification and

oxidation.- This and other objects of the invention wxll become cléar from an

inspection of a detailed description of the invention, and from the appended

claims.
30



-3 propyl ene, and about 10-17 wei ght % di spersing agent, |ubricant, and 4

detergent neutralizer combined. 1 8. An oil filt

claim 7 wherein said detergent neutralizer 2 conprises bot
neutralizing sul fonate and phenate. 1 9. An oil

as-—-recl I_e
_ | NS@@A@Q@*NTQ ET _
: : ilter g éﬁﬁﬂ
in claim8 wherein said thernoplastic 2 materi al addltlvequmﬁ@rz eM

3-5% di spersi ng agent, about 1-1.5%organic

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a side view, partly in cross section and partly in

FIGURE 2 is a tbp plan view of the oil filter of FIGURE 1;

elevation, of an exemplary oil filter according to the present invention;

FIGURE 3 is a longitudinal cross-sectional view of either the ‘top or
bottom end plate of the filter of FIGURES 1 and 2 prior to deformauon of the

10 end flange thereof;

FIGURE 4 is an enlarged perspective view of one geometric _
configuration that thermoplastic material according to the invention can take;

15 FIGURE 5 is a longitudinal cross-sectional view of the strands of

FIGURE 4;

FIGURES 6 and 7 are views like those of FIGURES 4 and 5 for an
alternative embodiment of geometric configuration of the thermoplastic

20 material according to the invention; and

FIGURE 8 is a view like that of FIGURE 1 for a spin-on filter

assembly embodiment according to the invention.

25 DETAILED D TION OF THE DRAWINGS

An oil filter according vo the invention is sho;wn generally by reference
numeral 10 in FIGURE 1. The oil filter 10 has a casing 11 with a generally

cylindrical exterior configuration with disc shaped end plates 12 at the opposite

30 ends thereof, the disc plates having openings 13 formed concentrically



phosphat e lubricant, about 2.5-3.5% detergent neut ralizing sul fonate, and.
about 4 4.5-5.5% detergent neutral i zing phenate. 10. An oil

filter as recited in claim2 wherein said pad corrprlses gne 2 mcron fel
E{F

pad having a thickness of about 1/32-1/8 inch. 1 EW:ACMERH‘ EET !

filter as recited in claim1 wherein said particle filt
1 4”’?\A?

conpri ses | oose unbl eached natural cofton fibers. ate __________________________

lips or
therewith, and having)d*idges 14 defining the openings 13. A bail or handle 16

may be mounted on the top end plate 12 as seen in FIGURES 1 and 2, and a
strengthening rib 17 may be formed in the cylindrical wall 11 of the filter 10.
Particle filtering action is previded for the filter 10 by the particle

5 filtering material 19 which fills up the vast majority, e.g. typically over 90%,
of the hollow interior of the cylindrical casing 11. As is conventional, the
particle filtering material 19 preferably éomprises loose (that is, not interwoven
or- interlocked) natural unbleached cotton fibers. Although_ the fibers fgrming
the material 19 are loose, they are densely packed within the casing 11

10 between the end walls 12 to prevent channeling of the oil, and will filter out
particles down to about 1 micron in size, especially if used with a metering jet
which reduces the flow of oil through the filter (passing in and out of openings
13) at a rate of about 6 gallons per hour.

Disposed adjacent each of the end plates 12 are a pair of pads 20 of

15 interlocked fibers. The pads 20, 21 cover the openings 13 and prevent entry
of foreign material into the filter 11 and prevent the packing 19, or other
interior componéms, from coming out. The pads 20 preferably are 1 micron
felt pads having a thickness of about 1/32 - 1/8 inch, e.g. about 1/16 inch.

Disposed adjacent, and interiorly of, the "bottom” pad 21 is the

20 thermoplastic material according to the present invention, shown generally by
reference numeral 22 in FIGURES 1 and 4. It is preferred that the material
22 oaly abut the pad 21, being disposed between the cotton fibers 19 and the

pad 21. The oil at pad 20 would typically ‘be too cool to_diséolve the material

22. - ‘

25 The thermoplastic material 22 has oil oxidation and acidification
arresting additives which are released ‘into the oil bemg filtered over time as
the thermoplastic material structure for the additives gradually dissolves when
in contact with above-ambient temperature oil (e.g. at a temperature of about
150°F or above). In the embodiment illustrated in F[GURES I and 4, the

30 material 22 wakes the form of a plurality of spaghetti-shaped strands 24 having



1 - 12. An oil filter as recited in claim1l wherein said casing
‘.conprises 2 an end plate having said opening forned therein, and a |i
surroundi ng said opening upstanding from3 said end
away from said pad. 1 13. An oil filter as
wherein said thernoplastic 2 material is in the form

havi ng a thickness of about .0625-63 .125 inches and
.3-.7 inches.

0.0625

a thickness of about 9-625-- .125 inches. which may be either polygonal, oval
or circular in cress section, or even have an irregular cross section if that is
capable of easy conétruction. The preferred thermoplastic material is high
molecular weight polypropylene made from liquid ethylene propylene, typically
5 having a specific gravity of about .9 and a Shore D hardness of about 70, and
a tensile strength — absent additives - of about 3900 1b./in.? (e.g. 3940). The
strands 24 may be of any length, but-are typically over about 2 inches in
length (but less than about a foot in-length for easy handling). A
Instead of the spaghetti shaped strands 24, the material 22 -- as

10 illustrated at 22' in FIGURE 6 — may have the configuration of generally rice
shaped pellets 26, which also have a maximum thickness of about %23— 125
inches. The pellets 26 preferably have a length of about .3 - .7 inches (e.g.
about .5 inches).

The thermoplastic material 22, 22" preferably comprises about 83 -

15 90% [all percentages indicated herein are weight %] liquid ethylene propylene,
and about 10 - 17% dispersing agent, libricant, and detergent neutralizer
combined. For example, additives provided in the polypropylene may
comprise about 3 - 5% dispersing agent, about 1 - 1.5% organic phosphate
lubricant, about 2.5 - 3.5% detergent neutralizing sulfonate, and about 4.5 -

20 5.5 % detergent neutralizing phenate. In one particular embodiment according

' to' the invention, ethylene propylene in liquid form may comprise 86.8 parts,
Cooper E-644 ‘dispersing agent 4.0 parts, Cooper E-685 zinc organic phosphate
lubricant 1.2 parts, Cooper E-654 detergent neutralizing sulfonate 3.0 parts,
and Cooper M-6148 detergent neutralizing phenate 5.0 parts. In the

25 manufacture of the pellets 26 or strands 24 according to the invention, the anti-
oxidation and acidification additives are mixed with the liquid thermoplastic
material to form a thermoplastic mixture. Then thé ;hixture is extruded,
utilizing a conventional extruder, into spaghetti-like strands ha.ving a thickness

of about .0625 - .125 inches. Then the strands are cooled, as in a cooling
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‘trough, and cut, as by using a conventional chopper, into discrete elements 24,

26, which are then bagged.

The discrete elements 24, 26 are placed into contact with the packed
cotton 19 within the filter 10 (with the bottom plate 12 removed), then the pad
21 is put in place, anfi then the plate 12 placed over the pad 2} and the
peripheral portions thereof bent or crimped to form a sealed filter 10, as seen
in FIGURE 1. Alternatively the opposite of this procedure may be employed
(i.e. the bottom lid 12 is in place when the procedure is initiated). The
volume and weight of material 22 will vary depending upon the needs of the
particular filter 10. When the pellets 26 are utilized, the measurement of the
amount of plastic added to each different sized filter 10 can be more precise.

A laboratory example of construction of the thermoplastic material
according to the invention, and its use, was performed. The particular
components of the test specimen were as set forth above (i.e. 86.8 parts by
weight ethylene propylene, 4.0 parts by weight dispersing agent, etc.).

The laboratory test specimens were made in a Buehler 100.0 specimen
maker using a one inch ram and an operating pressure of 5,000 pounds per
square inch. The temperature was 250°C max. The charge was 50 grams.
After cooling the specimens were weighted and placed in a beaker containing
600 ml of thirty weight motor oil, and kept at a constant temperature of
150°F. Tests showed the overbase was released at the rate of approximately
.4 neutralizing number per 168 hours. Oil samples with an acid number of 1.0
were allowed to set with a 2.1 inch squared surface copolymer exposed to 600
ml of oil for one week. After one week the overbase reaction reduced the acid
content from 1.0 acid w0 .1. .

FIGURE 8 illustrates a spin-on type of oil filter 29 that may be
constructed according to the invention as an alternat'iv.e to the casing
construction of FIGURE 1. In this embodiment, an outer metal casing 30 has
a closed first end 31, and a second end in which a conventional (for

commercial spin-on filters) end plate structure 32 is provided. At least one



4. 7 An oil

filter as recited in claim1l wherein said thernoplastic

material is in the formof spaghetti shaped strands having a. thickness of

about 0.0625-.125 inches. 15. An oil filter as r
wherein said thernoplastic material is in the formof pell

filter

16. An oil. filter as recited in claim15;where &ﬁ%j;;;"
pell ets have a thickness of about 06§5 125 inches and a @anggz ______________
.3-.7 inches. s
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opening 33 is provided adjacent the second end, in the end plate structure 32.

Typically a plurality of oil inlet openings 33 will be provided, in a circular

pattern, as is conventional. A conventional seal is also provided to mate with
threaded

the engine block, or the like. A treaded seal is also provided.

Mounted within casing 31 is a metal end cap 35 which may be integral
with, or abut, a perforated metal core 36, having a top 37 against which a
spting 38 presses. A central oil outlet opening 39 is in the middle of end plate
32. A felt pad 40, like the pad 21, is provided over the openings 33, the pad
40 having a disc shape. Between the end cap 35 and the top plate 37 ;s wound
100% natural unbleached cotton, typically about .125 inches in diameter and
wrapped around the perforated core 36. Between end cap 35 and pad 40 is
thermoplastic material 42 of the same basic construction, geometric form, and
composition as the materials 22,-22' rom FIGURES 4-7.

In the FIGURE 8 cmbodirﬁent, hot oi! from an engine or the like flows
through the openings 33, through the'pad 40, slowly dissolves the material 42
to i‘elease oil oxidation and acidification arresting additives therefrom; is
filtered by the cotton 41, and then passes through the perforations in the
perforated core 36 to return to the engine or the like through opening 39.

It will thus be seen that according to the present invention a particularly
advantageous product has been provided for neutralizing sulfur acidification
and oxidation of oil, as well as an oil filter constructed utilizing this material,
and a method of manufacture of such an oil filter. While the invention has
been herein shown and described in what is pfesently conéeived to be the most
practical and prefe.rrcd embodiment thereof, it will be apparent to those of
ordipary skill in the art that many modifications may be made thereof within
the scope of the invention, which scope is to be accorded the broadest--

interpretation of the appended claims so as to encompass all equivalent

products and processes.



A17. 7 An oil filter for engines, hydraulic equipnment, or automatic
‘trahsm ssions conpri sing: a casing having first and second ends,
.and defining an interior volune, and having inlet and outl - - '
a particle filtering material conprising |oose fibers dispo Eﬁi‘szEVWET
i nterior volune; and a plurality of pellets of the n;gé)l i

mat eri al which gradual |y dissolve in above anbient tenpergd ___t_%{j;gtl--,----sai.d .......
mat eri al having oil oxidation and 9aci dification arresting eI

et |

WHAT IS CLAIMED I5: IR R T S

.l. An oil filter for engines, hydraulic equipment, or automatic

ot

transmissions, comprising:

a casing having first and second ends, and defining an interior volume,
and having an opening adjacg.qt_ said gecond end thereof; '

a particle filtering maferial comprising loose fibers filling up the vast

majority of said interior volume;

a pad of: interlocked fibers covering said opening adjacent said second

end of said casing; and
pluralgity of discrete shapes of

apthermoplastic material which gradually dissolves in above ambient
. ., the sti o e s ‘g0 . .
temperature oil, saxdm%%ncg oil oxidation and acidification arresting
th lastic
additives which are released into the oil over time as said material dissolves,

said thermoplastic material disposed between said particle filtering material and
said pad.

W 0 NN W o WwWwN
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1 2. An oil filter as recited in claim 1 wherein said thermoplastic

2 material comprises high molecular weight polypropylene.

t 3. Anoil filter as recited in claim 2 wherein said thermoplastic
2 material is in the form of rice-shaped pellets having a thickness of about .0625-
3 .125 inches and 2 length of about .3-.7 inches. '

1 4. An oil filter as recited in claim 2 wherein said thermoplastic

2 material is in the form of spaghetti shaped strands having a thickness of about
3 9-625-.125 inches.

in _the absence of .additives
1 S. An oil filter as recited in claim 2 wherein said polypropylengdhas a ¢

2 specific gravity of about .9 and a Shore D hardness of about 70.



.addi'ti ves which are rel eased—into the oil over tinme as said material
di ssol ves, said pell ets d ]@UW" n said interior vol une_ adj acent said

| oose fi bers. “ﬂﬂﬂms recited i nfELarnT
5-.125 inche (

said pellets have.a thICk

about .3-.7 inches. : An oil Tilter as reci i n
wherein said pellets are ri ce shagﬁ 20. An 18 i oberedl....
engi nes, hydraulic equi prent, tomatic transm ssions conprrs

1 6. An oil filter as recited in claim 5 wherein said polypropylene,
in_the absence of

2 witheut additives, has a tensile strength of about 3900 pounds per square inch.

1 7. An oil filter as recited in claim 2 wherein said tﬁermoplastic
material with additives comprises about 83-90 weight % liquid ethylene

2
3 propylene, and about 10-17 weight % dispersing agent, lubricant, and
4 detergent neutralizer combined.

1 8. An oil filter as recited in claim 7 wherein said detergent neutralizer

2 comprises both detergent neutralizing sulfonate and phenate.

1 9. An oil filter as recited in claim 8 wherein said thermoplastic

2 material additives comprise about 3-5% dispersing'agent, about 1-1.5% organic
3 phosphate lubricant, about 2.5-3.5% detergent neutralizing sulfonate, and about
4 4.5-5.5% detergent neutralizing phenate.

1 10. An oil filter as recited in claim 2 wherein said pad comprises a one
2 micron felt pad having a thickness of about 1/32-1/8 inch.
L

1 11. An oil filter as recited in claim W wherein said pamcle ﬁltermg
2 material compnses loose unbleached natural cotton fibers.

1
1 12. An oil filter as recited in claim ¥ wherein said casing comprises

2 an end plate havmg said ggemng formed therein, and a Ilpmﬂlﬂ%%%mﬁ
exte
3 said end plate/‘away from sal?i< pad. ' :

1 13. An oil filter as recited in claim 1 wherein said thermoplastic

2 material is in the form of rice-shaped pelléts having a thickness of about .0625-

W

.125 inches and a length of about .3-.7 inches.



a casi ng having first and secend—eﬁds——*amd—defl ning an |nter| or vol urre and
‘havi ng inlet and outlet opening =gt

cle filte ==
conprising | oose fibers di sposeﬂ!““ﬂﬂl{(!mﬂ‘mgmnr vol une; aMEPLACEMEN‘aSHEET

t hernopl astic material disposed mnt @ri dr vol une agj acen2£P

fibers, said thernoplastic material having oil oxidation gnoatac I catlon )
arresting additives which are rel easedqjnto the oil over
mat eri al di ssolves, said material conprising polypropylene in the formof a
plurality of discrete shapes each having a thickness of about .0625-.125

I nches. - 14.  An ol filter as recited in claim 1 wherein said thermoplastic material is in

the form of spaghetti shaped strands having a thickness of about 0.0625-.125 inches.

15.  An oil filter as recited in claim 1 wherein said t_hermop|astic material is in

the form of peliets. '
filter

16. Anoil. A - as recited in claim 15 wherein said pellets_ have a thlckness of
about .0625-.125 inches and a length of about .3-.7 inches.

17.  An oil filter for engines, hydraulic equipment, or automatic transmissions
comprising: )

a casing having first and second ends, and defining an interior volume, and

having inlet and outlet openings; "
_ a particle filtering material comprising loose fibers disposed in said interior

volume; and

a plurality of pellets of thermoplastic material which gradually dissolve in above
ambient temperature oil, said material having oil oxidation and acidification arresting
additives which are released into the oil over time as said material dissolves, said pellets
disposed in said interior volume adjacent said loose fibers.

18.. An qil filter as recifed in claim 17" wherein said pellets ‘have a thickness
of about .0625-.125 inches and a length of about .3-.7 inches.

19.  An oil filter as recited in claim 18 wherein said pellets are rice-shaped.

20. An oil filter for engines, hydraulic equipment, or automatic transmissions-
comprising:

a casing having first and second ends, and defining an interior volume, and
having inlet and outlet openings;

a particle filtering material comprising loose fibers disposed in said interior
volume; and

a thermoplastic material disposed in said interior volume adjacent said loose
fibers, said thermoplastic material having oil oxidation and acidification arresting
additives which are released into the oil over time as said material dissolves, said
material comprising polypropylene in the farm of a plurality of discrete shapes each
having a thickness of about .0625-.125 inches.

21. | An oil filter as recited in claim 20. wherein said thermoplastic material with
additives comprises about 83-90-weight % ethylene propylene, and about 10-17 weight
% dispersing agent, lubricant, and detergent neutralizer combined.--



21: » An oil filter as recited in claim20. wherein said thernoplastic
materd al- with additives conprises about 83-90 wei ght ]
and about 10-17 wei ght % di spersing agent, | ubricant,
neutralizer conbined. -- _ .

B 12

BYPASS FILTERING

ABSTRACT OF THE DISCLOSURE

An oil filter utilizes a thermoplastic material having oil oxidation and
acidification arresting additives mounted in a casing between a particle filtering
material (such as cotton fibers) and a felt pad. The therméplastic material is

5 desirably high molecular polypropylene in the form of rice-shaped pellets; or
spaghetti-shaped strands. The additives comprise about 10-17 weight % of the
thermoplastic material/additive combination, and asthe thermoplastic material
is dissolved by above ambient temperature oil, the additives.are released. The
thermoplastic material pellets or strands are formed by mixing anti-oxidation -

10 and anti-acidification additives with liquid thermoplastic material to form a
mixture, extruding the mixture into spaghetti like strands having a thickness of'
about .0625 - .125 inches, cooling the strands, cutting the strands into discrete
elements, and then placing the discrete elements into an oil filter held in place
to contact oil and to gradually dissolve to release the additives..



