
UNITED STATES DISTRICT COURT

DISTRICT OF ARIZONA
----------------------------------------------------- x

FILTERMAG, INC., a Delaware )

corporation, )

)

Plaintiff, )

)

v. ) Case No.: _________________________

)

FILTERMAG INTERNATIONAL, INC.,  )

a Delaware corporation, ) INJUNCTIVE RELIEF SOUGHT

)

Defendant. )

----------------------------------------------------- x

COMPLAINT

Plaintiff FILTERMAG, INC. (“Plaintiff”), by and through its attorneys, ASHMAN

LAW, LLC, for its Complaint against Defendant FILTERMAG INTERNATIONAL, INC.

(“Defendant”), alleges, upon knowledge as to itself and its own acts and otherwise upon

information and belief, as follows:

NATURE OF THE ACTION

1. After Defendant breached a certain license agreement to license patents owned

by Plaintiff, causing damage, Plaintiff terminated the license agreement according to its

terms.  Despite the termination, Defendant continues to exploit the patents, infringing upon

and in violation of Plaintiff’s rights.  Plaintiff seeks an injunction; an accounting; actual,

statutory, and punitive damages; interest; and an award of attorneys’ fees for Defendant’s

misconduct.
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PARTIES

2. Plaintiff Filtermag, Inc. is a Delaware corporation with a principal place of

business located at 2271 Green Dr., Lake Havasu City, AZ 86406. 

3. Defendant Filtermag International, Inc. is a Delaware corporation with a

principal place of business at 7641 E. Gray Rd., Ste. E, Scottsdale, AZ 85260. 

JURISDICTION AND VENUE

4. This is an action for patent infringement arising in part under the patent laws

of the United States, codified at 35 U.S.C. §§ 1, et seq.  This Court has subject matter

jurisdiction over this action pursuant to 28 U.S.C. §§ 1331 and 1338(a).

5. This Court has supplemental jurisdiction over Plaintiff’s state law claims

pursuant to 28 U.S.C. § 1367. The federal and state claims alleged herein are so related that

they form part of the same case or controversy.  Judicial economy, convenience, fairness to

parties, and avoidance of inconsistent obligations all favor this Court’s assertion of

jurisdiction over the state law claims. 

6. This Court has personal jurisdiction over Defendant.  At all times material to

the allegations of this Complaint, Defendant has been and is located in this District, has

transacted and does transact business in this District, and has otherwise purposely availed

itself of the privileges and benefits of the laws of the State of Arizona. In addition, this Court

has jurisdiction over Defendant because Defendant has committed acts of patent

infringement during the course of its business in this District. 
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7. Venue is proper in this District pursuant to 28 U.S.C. § 1400(b) and 28 U.S.C.

§ 1391.

FACTS

8. Plaintiff is a creator and provider of magnetic filtration solutions.  Incorporated

in 2007, Plaintiff has been a pioneer in researching, developing, and utilizing rare earth

magnets to substantially reduce the presence of harmful particles from oil, hydraulic and fuel

systems.  By utilizing a custom designed, heat resistant alloy, Plaintiff’s products filter wear-

causing particles in a non-invasive manner, operating at temperatures upwards of 300 degrees

Fahrenheit (while most magnetic alloys cannot surpass 180 degrees fahrenheit).  Its

innovative, patented filtration technology can extend the lifetime of strategic capital

equipment significantly, helping businesses save drastically on operating costs

9. Plaintiff has expended substantial resources researching and developing its

patented technologies, technical strategies, and business plans related to the filtration field. 

This research and development has led to numerous innovative products in the magnetic

filtration market.  The United States Patent and Trademark Office has recognized Plaintiff’s

achievements by awarding a number of patents to Plaintiff and its inventors as a result of

these innovations.

10. Among the patents that Plaintiff has been awarded are those listed below, to

which Plaintiff owns all title, rights, and interest:
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Patent Number Title

US 6554999 (the ‘999 patent) Magnetic Assembly to Applied

Against an Oil Filter

US 7192520 (the ‘520 patent) Magnetic Device for Attachment

On an Exterior Wall of a Filter

Cannister

A copy of the patents are attached hereto as Group Exhibit A.

11. On October 18, 2013, Plaintiff, as licensor, entered into an Intellectual Property

Licensing Agreement (the “Agreement”) with Defendant, as licensee.  A copy of the

Agreement is attached hereto as Exhibit B.  The Agreement stipulated an agreed term of

seven years, a term which could not be extended except by express written agreement, and

which would have ended October 18, 2020.  The Agreement provided Defendant with an

exclusive, perpetual, non-assignable, fee bearing, revocable license for use of the ‘999 and

‘520 patents.  In return, Defendant paid an annual administrative fee of $10,000 every

October, an initial royalty payment of $100,000, and a quarterly royalty as a percentage of

gross revenues each year (4% for the first year, 5% for each subsequent year).  These

payments would continue until the term ended, or the sum of $1,250,000 was reached

(inclusive of the initial royalty payment, but not inclusive of the annual administrative fee),

whichever occurred first.  

12. The Agreement left title, all ownership rights, and interests with Plaintiff.  It

further granted to both parties the right to terminate the Agreement prior to the end of the

term.  For Plaintiff to terminate, the Agreement identified several triggering events, including

Defendant’s failure to make payment, a material breach of the Agreement by Defendant, the

-4-

Case 2:20-cv-01827-DJH   Document 1   Filed 09/17/20   Page 4 of 51



discontinuation of Defendant’s business operations, any assignment of the license, or

bankruptcy.  When termination is warranted by Defendant’s failure to pay royalties or its

material breach of the Agreement, written notice must be given, and the licensor given 30

days to cure the defect.  

13. On October 18, 2019, Defendant International failed to pay the annual $10,000

administrative fee.  

14. Following the failure to pay the annual administrative fee, Defendant failed to

pay any quarterly royalty payments.  From the fourth quarter 2019 through the present,

Defendant has made no remittances of any royalty payments whatsoever.

15. By letter dated January 15, 2020, Plaintiff terminated the license to Defendant

pursuant to the terms of the Agreement.  A copy of the January 15, 2020 notice is attached

hereto as Exhibit C.  The notice further instructed Defendant to cease and desist from

utilizing the intellectual property licensed in the Agreement, and demanded payment of

amounts then due and owing.  No attempt was made to cure the breach, or remit royalties

owed to the Plaintiff.  Request for an accounting, as provided for in the Agreement, have

gone ignored.  Despite the lack of a license, Defendant continues to exploit the ‘999 patent

and the ‘520 patent, selling product infringing on Plaintiff’s exclusive rights to those patents,

causing damage.

COUNT I

WILLFUL INFRINGEMENT OF THE ‘999 PATENT

16. Plaintiff re-alleges and incorporates the allegations of paragraphs 1-15.

17. The ‘999 patent is valid and enforceable.
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18. Plaintiff owns all rights, title, and interest in the ‘999 patent, including all rights

to exploit and enforce the ‘999 patent.  

19. Defendant, by and through the Agreement, is and has been aware of Plaintiff’s

exclusive ownership rights, including the Plaintiff’s right to exploitation and enforcement,

and acknowledged such rights in the Agreement.

20. On January 15, 2020, Plaintiff terminated its license with Defendant regarding

the use of the ‘999 patent.

21. Defendant had proper notice of the termination, and did not cure the defects

that led to said termination of the licensing agreement.  

22. Defendant, without license or permission, has continued to utilize and exploit

the ‘999 patent.  Such unlicensed use constitutes infringement of the ‘999 patent. 

23. Plaintiff has suffered, and continues to suffer, damages due to Defendant’s

willful infringement of the ‘999 patent, in an amount to be proven at trial.

COUNT II

WILLFUL INFRINGEMENT OF THE ‘520 PATENT

24. Plaintiff re-alleges and incorporates the allegations of paragraphs 1-15.

25. The ‘520 patent is valid and enforceable.

26. Plaintiff owns all rights, title, and interest in the ‘520 patent, including all rights

to exploit and enforce the ‘520 patent.  

27. Defendant, by and through the Agreement, is and has been aware of Plaintiff’s

exclusive ownership rights, including the Plaintiff’s right to exploitation and enforcement,

and acknowledged such rights in the Agreement.
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28. On January 15, 2020, Plaintiff terminated its license with Defendant regarding

the use of the ‘520 patent.

29. Defendant had proper notice of the termination, and did not cure the defects

that led to said termination of the licensing agreement.  

30. Defendant, without license or permission, has continued to utilize and exploit

the ‘520 patent.  Such unlicensed use constitutes infringement of the ‘520 patent. 

31. Plaintiff has suffered, and continues to suffer, damages due to Defendant’s

willful infringement of the ‘520 patent, in an amount to be proven at trial.

COUNT III

BREACH OF CONTRACT

32. Plaintiff re-alleges and incorporates all stated allegations set forth herein. 

33. Plaintiff and Defendant entered into the Agreement, which provided in

pertinent party for the payment of an annual administrative fee, quarterly royalty payments,

and the right of Plaintiff to an accounting.  Under the Agreement, the failure to make timely

payment subjects Defendant to default interest at a rate of eighteen percent (18%) per annum.

34. Despite repeated demands and formal notice, Defendant has failed to pay the

annual administrative fee, due on October 18, 2019. 

35. Despite repeated demands and formal notice, Defendant has failed to pay

quarterly royalty payments since the third quarter, 2019.

36. Despite repeated demands and formal notice, Defendant has refused to provide

access to Defendant’s books and records to perform an audit, as required under the

Agreement.
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37. Despite repeated demands and formal notice, Defendant continues to use the

patents at issue in the Agreement without adhering to the contractual terms thereof.

38. Defendant’s actions and failures to act constitute material breaches of the

Agreement.

39. Plaintiff has satisfied all of its obligations under the Agreement and is not in

breach thereof.

40. Defendant’s breaches of the Agreement has caused damage to Plaintiff in an

amount to be proven at trial.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff prays for judgment and relief as follows:

A.  A declaration that the asserted patents are valid and enforceable, and that

Defendant has infringed and continues to infringe one or more claims of the asserted patents;

B. A preliminary and/or permanent injunction enjoining Defendant, its directors,

officers, agents, and employees, and those acting in privity or in concert with them, from

further acts of infringement of the asserted patents;

C. An award of damages adequate to compensate Plaintiff for Defendant’s

infringement, in accordance with 35 U.S.C. § 284, including all pre-judgment and

post-judgment interest and costs;

D.  An award of treble damages to the amount found or assessed by virtue of the

deliberate and willful nature of Defendant’s infringement, in accordance with 35 U.S.C. §

284;
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E. An award of attorneys’ fees under 35 U.S.C. § 285;

F. An accounting of Defendant’s books and records, as provided in the

Agreement, to determine the amount due to Plaintiff;

G. An award of damages in an amount to be determined at trial as a result of

Defendant’s breaches of contract;

H. An award of pre-judgment and post-judgment interest on any award; 

I. Any and all other relief that this Court deems just and proper.

Dated:  September 17, 2020 FILTERMAG, INC.,

_____________________________

Kenneth J. Ashman

ASHMAN LAW, LLC

7150 East Camelback Road, Suite 444

Scottsdale, Arizona 85251

312.596.1700 (p)

312.873.3800 (f)

kashman@ashman.law 
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EXHIBIT A

EXHIBIT A
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United States Patent 6,554,999
Brunsting April 29, 2003

Magnetic assembly to applied against an oil filter 

Abstract

A magnetic device for attachment to an exterior wall of an oil filter canister whose purpose is to attract
ferrous particles being conducted through the oil passing through the oil filter canister and cause such to be
adhered to the inner wall surface of the sidewall of the oil filter canister. The device has an enclosing frame
within which is mounted a series of thin walled plates. The plates are located in a stacked relationship. The
plates permit flexing of the enclosing frame so that a plurality of magnets that are mounted in conjunction
with the frame will always be located flush against the exterior wall surface of the canister even though the
diameter of the canister may vary by the canisters being constructed by different manufacturers. The magnets
are coated with a plastic coating to prevent contact with moisture to prevent rusting of the magnets. Abutting
surfaces of the magnets are prevented from direct contact by the use of a thin plastic strip to thereby prevent
degradation of the coating and exposing of the surface of the magnets to the ambient conditions which could
also cause rust. A lanyard may be provided as a safety harness to connect the device to an exterior structure.

Inventors: Brunsting; William J. (Lake Havasu City, AZ)
Family ID: 25223149
Appl. No.: 09/817,467
Filed: March 26, 2001

Current U.S. Class: 210/222; 184/6.25; 210/223
Current CPC Class: B01D 35/06 (20130101); B03C 1/288 (20130101); B03C

1/0332 (20130101); F01M 2001/1042 (20130101); B03C
2201/30 (20130101); B03C 2201/18 (20130101)

Current International Class: B01D 35/06 (20060101); F01M 11/03 (20060101); B01D 035/06 ()
Field of Search: ;210/222,223,695,224 ;335/302,303,304,306 ;209/636,609,213,212 ;96/1

;95/28 ;184/6.25
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Claims

What is claimed: 

1. An assembly for attachment to an exterior wall of an oil filter canister comprising: an enclosing frame
having an internal cavity; a series of thin walled plates mounted within said cavity, said plates being located
in a stacked relationship; and a plurality of magnets mounted in conjunction with said enclosing frame, said
magnets having an exposed surface adapted to be placed flush against the oil filter canister, said plates
allowing for the flexing of said enclosing frame so said magnets will be flush against the oil filter canister
where the oil filter canister is of any size within a certain range of sizes, whereby said magnets generate a
magnetic force which not only secures said assembly to the canister but generates a magnetic field within the
canister which attracts an holds ferrous particles against the sidewall of the canister preventing such from
exiting the canister. 

2. The assembly as defined in claim 1 wherein: said plates having a thickness of less than 0.025 of an inch. 

3. The assembly as defined in claim 1 wherein: said series of thin walled plates being arcuate in their
longitudinal configuration so as to closely conform in shape to the exterior surface of the canister. 

4. The assembly as defined in claim 1 wherein: said plates being constructed of steel. 
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5. The assembly as defined in claim 1 wherein: said series of thin walled plates having a longitudinal center,
said plates being secured together at said longitudinal center. 

6. The assembly as defined in claim 1 wherein: a plastic strip being mounted between abutting wall surfaces
of said magnets. 

7. The assembly as defined in claim 1 wherein: said magnets being coated with a non-ferrous covering. 

8. The assembly as defined in claim 1 including: a lanyard being attached to said enclosing frame, said
lanyard being adapted to be attached to an exterior structure thereby preventing separation of said assembly
from an installing location and readily available to be reinstalled on a new oil filter canister. 

9. The assembly as defined in claim 1 wherein: said magnets being fixed in position relative to said enclosing
frame. 

10. An assembly for attachment to an exterior wall of a cylindrical filter canister through which a liquid is to
pass comprising: a plurality of thin walled plates located in a stack, there being an inner plate and an outer
plate, said inner plate adapted to be located directly adjacent with an exterior wall of the canister with said
outer plate located a greater distance from the exterior wall; and a plurality of magnets mounted against said
inner plate, said magnets having an exposed surface adapted to be placed against the exterior wall of the
canister, said plates permitting flexing of said stack so said magnets will always be mounted flush against the
exterior wall of the canister selected from a plurality of different diameters of canisters, whereby said
magnets generate a magnetic force which not only secures said assembly to the canister but generates a
magnetic field within the canister which attracts and holds ferrous particles that are flowing with the liquid
against the canister preventing such from exiting the canister by continuing to flow with the liquid. 

11. The assembly as defined in claim 10 wherein: said plates are arcuate forming a concave surface at said
inner plate, said magnets being mounted within said concave surface. 

12. The assembly as defined in claim 10 wherein: said stack having a longitudinal dimension, said stack
having an arcuate shape along said longitudinal dimension, said stack being flexible so as to vary said arcuate
shape. 

13. The assembly as defined in claim 10 wherein: said plates being constructed of a ferrous material. 

14. An assembly for attachment to an exterior wall of a cylindrical oil filter canister through which is to be
conducted flowing liquid, said canister having an exterior wall and an interior wall with the liquid to be in
contact with said interior wall, said assembly comprising: a housing to be placed on said exterior wall; a
plurality of ferrous metallic members mounted on said housing with said housing to be mounted on said
exterior wall of said canister, at least two of said ferrous metallic members having substantially the same
thickness; and a plurality of magnets attached to said housing and mounted against said metallic members,
said magnets having an exposed surface adapted to be placed against the oil filter canister, said members
permitting flexing of said housing so said magnets will always be mounted flush against said interior wall of
the canister selected from a plurality of different diameters of canisters, whereby said magnets generate a
magnetic force which not only secures said assembly to the canister but generates a magnetic field within the
canister which attracts and hold ferrous particles submerged within the liquid against said interior wall of said
canister preventing such from flowing with the liquid.
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Description

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to an adjustable assembly for removing submicron to micron sized
ferrous particles from moving liquids and in particular, is concerned with a series of magnets locatable on an
oil filter canister usable within a closed system of lubricating oil with the series of magnets to be mounted on
the exterior surface of the oil filter which results in a magnetic force attracting and holding ferrous particles
entrained within the oil against the inside surface of the oil filter preventing circulation of these particles
within the closed system and thereby within the engine to which the closed system connects. 

2. Description of the Prior Art 

Most engines used in automobiles, trucks and boats include canister-shaped oil filters that filter the engine's
lubricating oil, removing foreign matter therefrom. To eliminate the larger particles of foreign matter, the
engine oil is typically forced through a porous material in the oil filter that allows the liquid oil to pass
through, but does not allow the passage of the larger particles. In this manner, the larger particles of foreign
matter can be removed from the engine's lubricating oil. However, because this separation technique relies
upon filtration through a porous material, particles that are smaller than the openings in the porous material
are normally not removed by the filter medium. One particularly harmful type of foreign matter in lubricating
oil is the small metallic (ferrous) particles which are created by the frictional contact between the moving
metal parts of the engine. These particles are actually shards of metal from the metal parts of the engine that
are dislodged during operation of the engine. These metallic particle contaminants can damage important
engine components as such circulate through the engine. 

Small metallic particles often have a cross-sectional dimension smaller than the openings in the porous filter
material which means the oil filter is ineffective in the removing of these particles. When not removed by the
oil filter, these small metallic particles will freely circulate through the engine until they are finally removed
when the oil is changed. Typically, the porous material used in oil filters consists of a fibrous material that has
openings with an average diameter greater than 20 microns. Hence, metallic particles with a cross-sectional
dimension of 20 microns or smaller are often not trapped by the filter. Some metallic particles are larger than
20 microns. These metallic particles have sharp edges. Movement of these large particles by the force of the
flow of the oil will cause these particles to "slice" like a knife through the filter producing holes greater than
20 microns thereby decreasing the filtering effectiveness of the oil filter. 

The micron and submicron sized metallic particles are a major cause of wear of the moving components of
the engine. Specifically, as the oil is circulated throughout the engine to lubricate the various moving
components, the metallic particles entrained in the oil are carried to the interface between the moving
components. At these locations, the hardness of the metallic particles causes metal to bear against metal, and
reliance is placed solely upon the oil to maintain a lubricating film. When these metallic particles are brought
to these interfaces, damage to the adjoining surfaces is likely. This damage eventually results in a degradation
of the close tolerances between the moving parts, causing a loss in operating engine efficiency and more
frequent maintenance in the form of repair. By some estimates, these metallic particles are the cause of more
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than one-half of the wear on the engine. 

One approach taken by the prior art to eliminate these particles has been to install a magnetized drain plug in
the crankcase of the engine. The magnetized drain plug generates a magnetic field around the magnet within
the crankcase, which in turn attracts and removes some of the metallic particles from the lubricating oil as it
flows through the crankcase. However, when the engine is running, the flow of oil through the crankcase can
be at such a high flow rate so as to carry the metallic particles entirely through the magnetic field produced by
the magnetized drain plug. In other cases, the magnetic field itself is insufficiently strong or extensive to
attract and remove a meaningful number of particles from the lubricating oil. 

Another prior approach to solve this problem has been to attach a magnet to the oil filter canister intending to
create a magnetic field within the filter to attract and hold the ferrous particles against the walls of the filter.
Unfortunately, these prior art attempts did not generate a sufficiently strong magnetic field to attract and hold
any significant number of the metallic particles in the oil. The metallic particles contained in the oil, even if
such pass through the magnetic field, are not likely to be attracted and thus continue to circulate through the
engine. 

A magnetic belt assembly for oil filters is disclosed in U.S. Pat. No. 3,460,679. This patent teaches securing
the outside surface of permanent magnets to the inner surface of an annular spring steel belt. The belt is
placed around an oil filter cartridge with the inner surfaces of the magnets engaging the outer surface of the
cartridge. The cartridge is magnetized by the magnets to attract metallic particles from the oil therein. The
magnets are elongated and aligned axially on the cartridge. The magnets are spaced relative to each other on
the spring steel belt which is more narrow than the elongated axial dimension of the magnets. As a result,
only the middle region of the back surface of the magnets is covered by the narrow belt. 

One significant problem associated with the device disclosed in U.S. Pat. No. 3,460,679 is the inability to
generate a sufficiently strong magnetic field within the filter cartridge. The intensity of the magnetic field
generated by the magnets is greater on the outside of the cartridge than on the inside thereof due to the
influence of the metallic cylindrical outer wall of the cartridge. The present inventor actually constructed a
device according to U.S. Pat. No. 3,460,679 and used a gauss meter to take measurements of the amount of
magnetic force that was produced. The magnets that were used were bonded to iron having approximately a 5
MG maximum energy product. The band utilized was constructed of spring steel of a thickness of 0.032 of an
inch with a width of 0.375 of an inch. There were ten in number of magnets used that were located
circumferentially around the filter canister about two inches from the top surface of the canister. The annular
spring steel belt was centered over the middle of the magnets thus about 37.5% of the back of the magnets
was covered by the annular spring steel belt. The magnets were separated from each other by 1.25 inch from
edge to edge in a circumferential direction. The gauss readings on the back of the annular spring steel belt
were 836 gauss, on the back of the exposed magnets was 1526 gauss with the reading inside the canister
being only 98 gauss. It can thus be seen that compared to the magnet force of the magnets themselves, only
about 7% of the magnetic force is supplied to within the canister. Therefore, most of the metallic particles
suspended in the oil flowing within the cartridge are not retained within the cartridge by the relatively weak
magnetic field therein. 

Reference is to be had to U.S. Pat. No. 3,402,820, Lohmann, in which there was disclosed a magnetic cleaner
for a coolant. The coolant is to be moved through an elongated conduit and on the exterior wall of the conduit
is mounted a magnetic arrangement. The magnetic arrangement comprises a plurality of different magnets
which are separated by spacers. The magnets and the spacers are retained in place on the conduit by means of
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a clamping arrangement on the exterior surface of the magnetic arrangement. This structure of Lohmann was
never designed to be utilized within a pressurized environment which is where the structure of the present
invention is intended to be used. In most instances the mounting of an oil filter within an engine is in a very
restricted area with very little space being left between the oil filter and the engine block or other associated
parts of the engine. In other words, space is minimal. The structure of Lohmann is of such a great size that it
would be incapable of being used in conjunction with an oil filter mounted on an engine. Additionally the
spacing of the magnets within Lohmann substantially decreases the magnetic field within the elongated
conduit. The present inventor constructed the device of Lohmann and again made gauss readings on the
device. Magnets used were the same as those used in the discussion in the reference of U.S. Pat. No.
3,460,679. Because of the spacing of the magnets within Lohmann, the magnetic field recorded only 0.63 kG
within the canister. If the magnets were placed in a flush abutting relationship as is the case within the present
invention, the reading would increase within the canister to 1.69 kG. 

The present inventor has obtained U.S. Pat. Nos. 5,556,540, 5,714,063 and 5,932,108 on improved devices to
be mounted on the exterior surface of an oil filter for removing of metallic particles within the oil passing
through the filter. Although these devices are known to work at a much improved level of operation, these
devices have deficiencies. One deficiency has to do with the flux band that supports the magnets. The flux
band previously has been constructed to be rigid. Oil filters of the same size and of different manufacturers
vary slightly in diameter. It is important that the magnets be pressed tightly into contact with the exterior
surface of the oil filter. If the flux band is designed for a slightly different diameter than the oil filter on which
it is being used, the result is that some of the magnets will not be pressed tightly against the oil filter causing
diminished performance. 

SUMMARY OF THE INVENTION 

The primary objective of the present invention is to construct a device that includes an assembly of magnets
that is to be mounted on the exterior surface of an oil filter canister where the device can be adjustable to
accommodate to differences in diameters of oil filters so that all of the magnets of the magnet assembly will
be pressed against the exterior surface of the oil filter to the inside surface of the canister in order for the
device to operate optimally to not only hold tightly to the canister but also extract and hold most ferrous
particles from the oil passing through the canister. 

The structure of the present invention comprises a device that utilizes a plurality of bar magnets which are
located in a side-by-side arrangement. An enclosing frame constructed of non-magnetizable material is
mounted about the magnets and is constructed to tightly hold the magnets together. The flux band is
constructed of a plurality of thin low carbon steel plates with these plates being interlocked together at the
longitudinal center point. The thin sheets of steel are located in the configuration of an arc with this arc being
a segment of a circle. The material of construction of the enclosing frame will preferably comprise nylon with
this nylon and the thin sheets of low carbon steel (with high permeability) of the flux band permitting
adjustability of the device so as to expand to a slightly greater diameter or capable of being moved to a
slightly diameter. The result is, although the device is manufactured for a specific diameter of oil filter, the
device can adjust to a slightly increased diameter and also to a slightly smaller diameter, and in each instance,
the surface of the magnets will be maintained flush against the exterior surface of the oil filter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of the magnet device of the present invention showing as it being applied to the
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exterior surface of an oil filter; 

FIG. 2 is a longitudinal cross-sectional view through the magnet device and filter canister taken along line 2-
-2 of FIG. 1; 

FIG. 3 is an exploded view showing the details of construction of the low carbon steel plates that make up the
primary constructional element of the flux band; and 

FIG. 4 is a top plan view of one of the steel plates used in conjunction with the magnetic device of the present
invention. 

DETAIL DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention comprises an assembly 8 for generating a strong magnetic field that penetrates radially
inward into an oil filter canister with sufficient field strength to attract and retain micron and submicron sized
metallic particles. The device of the present invention utilizes a series of magnets 10 and 12. Each of the
magnets 10 and 12 are identical. The magnets 10 are arranged in a left grouping of four while the magnets 12
are arranged in a right grouping of four magnets. The magnets 10 and 12 can comprise any particular any
particular type of magnet. One particular type of magnet is comprised of fully dense, sintered neodymium
iron boron. Typically, the magnets will have an intensity of between 15 MG.Oe to thirty-five MG.Oe. The
magnets 10 are arranged side-by-side as well as the magnets 12. 

It is noticed in referring to FIG. 2 of the drawings that the arrangements of the magnets 10 and 12 is such that
the outer surface of magnets 10 and 12 are all located on an arc of a circle 14. The magnets 10 and 12 are to
be constructed so that their sidewalls 16 are not perpendicular with the front surface and back surface but are
actually angled slightly. The angling of the sidewall 16 is such that when the magnets 10 and 12 are located
in an edge abutting position and are abutting one another in a flush relationship, the outer surface of the
magnets 10 and 12 will be located on the circle 14. Typically, each magnet 10 and 12 will be coated with a
coating such as nickel plating, chrome plating or plastic in order to prevent rust of the magnets 10 and 12. To
eliminate the possibility of the magnets 10 and 12 of wearing through the coating 18 which would make the
magnets 10 and 12 subject to rust, there may be inserted between each directly abutting magnets 10 and 12 a
thin plastic strip 20. A typical material of construction for the strip 20 would be a polypropylene film. The
magnets 10 and 12 are mounted within a plastic injection molded frame 22. The magnets 10 and 12 are
basically fixed in position within the frame 22. 

The frame 22 has a hollow cavity 24. Within the hollow cavity 24 is mounted a stacked series of arcuate
shaped low carbon steel plates with there being seven in number of inner plates 26. The inside surface of the
magnets 10 and 12 are located in physical contact with the outermost inner plate 26. The inner plates 26 are
basically identical and each have a hole 28 which is centrally located along the mid axis 30 which is located
at the longitudinal center of the length of each plate 26. There is also used an outer plate 32 which is similar
to inner plates 26. Outer plate 32 may be stainless steel or a non-ferrous material. The outer plate 32, instead
of a hole 28, includes a pin 34. The pin 34 is to be located within a tight fitting relationship within each of the
holes 28 of each of the plates 26 thereby forming an assembled together unit of the inner plate 26 and the
outer plate 32 with these plates located in a stacked relationship. The plates are held in their established
position by means of the frame 22. The outer surface of the frame 22 includes an enlarged cutout 36. 

Because of the arrangement of the series of thin plates 26 and 32, and the fact that the frame 22 is constructed
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of a nylon, plastic or rubber material (any moldable non-ferrous material), adjusting movement is permitted
which permits the entire device to flex between the dotted line positions 35 and 39 shown in FIG. 2. The
outer surface of the magnets 10 and 12 are to be magnetically applied against the exterior surface 38 of a
canister wall 33 of a cylindrically shaped oil filter 40. A typical size of a canister wall 33 would be one that
has a diameter of three inches. However, this particular size of oil filter 40 can vary somewhat between
applications where one application needs an oil filter that has a diameter of 2.8 inches and another application
needs a 3.2 inch diameter. When placing of the device of this invention on the exterior surface 38, the device
will automatically accommodate to both a smaller diameter or a larger diameter with the outer surface 37 of
each of the magnets 10 and 12 being maintained flush against the exterior surface 38 regardless of the
diameter of the oil filter 40 by the plates 26 and 32 expanding slightly or conforming slightly forming
respectively a circle 14 of greater diameter (dotted line position 39) or a circle 14 of smaller diameter (dotted
line position 35). This expanding or compressing causes the plates 26 and 32 to slide relative to each other
except in the area of pin 34 and holes 28. The plates 26 and 32 generally vary in thickness from 0.015 to
0.025 of an inch. The use of the plurality of the plates 26 and 32 is what permits the bending or flexing to
occur to permit the adjustability between the dotted line positions shown in FIG. 2. The at-rest position of
circle 14 would normally be three inches in diameter with the dotted line positions being approximately 2.8
inches and 3.2 inches. 

The plate 32 could be constructed of aluminum and also may be ribbed to dissipate heat. It is known that the
higher the heat the lower the magnetic energy of the magnets 10 and 12. Therefore, by using of the aluminum
in its ribbed configuration, the plate 32 could function as a heat dissipator to keep the magnetic force of the
magnets at the highest possible level. 

The mid axis 30 comprises a plane dividing of the plates 25 and 32 into halves. Although the frame 22 is
described as being nylon, rubber or plastic, it is also to be within the scope of this invention that it could be
stainless steel, aluminum or another form of steel. The frame 22 could be molded into one piece or could be
constructed to be a plurality of pieces which are secured together by being snapped together, glued together
or sonicly welded together. It is important that each of the strips 20 be made of a non-metallic material with
generally the thickness being about 0.002 of an inch. However, this thickness could vary. There is to be a
lanyard 42 in the form of a spring, rope, chain or braided wire that is to be connected between the frame 22
and attached to an exterior structure such as a part of a vehicle frame 43. The frame 43 is to have a threaded
hole 45. The lanyard 42 terminates at its free end in a loop 47. A bolt 49 is to be conducted through loop 47
with bolt 49 being secured within hole 45. This means that the assembly 8 is always connected to the vehicle
frame and cannot be misplaced when changing the oil filter 40 so the assembly is readily available to be
reinstalled on the new oil filter 40. 

The number and thickness of the plates 26 and 32 can vary according to the strength of the magnets 10 and
12. The overall mass of the plates 26 and 32 should be sufficient to substantially carry the magnetic flux
generated by the magnets 10 and 12 yet should also be sufficiently thin to avoid adding unnecessary weight
of the device. One of the functions of the plates 26 and 32 is to provide an effective, low reluctance path for
proper retention and redirection of the flux emanating from the magnets 10 and 12. For a magnetic strength of
approximately 15MG.Oe, the total thickness of the plates 26 should be about 0.060 of an inch. If the strength
of the magnets 10 and 12 is around 35MG.Oe, then the total thickness of the plates 26 should be about 0.100
of an inch. 

It has been discovered that as the device fluctuates between the dotted line position in FIG. 2, there is a tight
rubbing together of the surfaces between the magnets 10 and between the magnets 12. In order to keep this
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rubbing from eliminating of the coating 18 and exposing surfaces of the magnets to moisture and therefore
rusting, the strips 20 may be located between the abutted surfaces of the magnets 10 and the magnets 12.
However, the use of the strips 20 is deemed to be an option as the coating 18 may constitute sufficient
protection. 

The oil filter 40 is shown to be the configuration that is manufactured by AC-Delco, General Motors
Corporation and used on automotive engines. However, it is to be understood that any similar type of oil filter
by any manufacturer would be usable in conjunction with the magnetic device of the present invention. 

Typically, the oil filter 40 has a sidewall defined as a canister wall 33 that has the thickness of 0.0014-0.0018
of an inch with thin wall canisters, and 0.0028-0.0032 of an inch with thick wall canisters. The thick wall
canisters are designed to carry higher gallons per minute of a flow rate there within. A paper filter element 43
is contained within the canister wall 33 and is generally cylindrical in shape and includes a hollow center core
with a center shaft to align with threaded opening 44 which is to be used to attach the canister wall 33 onto its
appropriate location within the automobile engine. Threaded opening 44 is mounted within a circular plate 46
which is flushly mounted on the top end of the canister wall 33. The circular plate 46 includes a rubber seal
48 which is used to prevent leakage of oil from within the oil filter 40 as it is being used. Circular plate 46
also includes a number (eight in number) of small holes 50 which are located in an angularly evenly spaced-
apart arrangement circumferentially about the threaded opening 44. Oil is to be conducted through the holes
50. The oil filter 40 is generally threaded by the threaded opening 44 onto a suitable filter mount, which is not
shown, which is located on the engine, which is also not shown, in a conventional fashion so that the
lubricating oil of the engine enters the oil filter 40 through the holes 50 and then exits through threaded
opening 44. The oil that is entered through the holes 50 is then conducted through the filter 43 which is used
to capture the larger particles of foreign matter contained within the oil. The structure in operation of the oil
filter 40 is deemed to be conventional and is commonly used in conjunction with automobiles, trucks, boats
and large generator engines. 

The magnets 10 and 12 are designed to attract ferrous particles 45 within the oil and hold such against the
inside surface 41 of the canister wall 33 of the oil filter 40. These particles 45 are to remain held there for as
long as the magnet device of this invention is mounted on the exterior surface 38. When the user deems it is
time to change the oil filter 40, the oil filter 40 is to be removed and then the magnet device disengaged as
well as the lanyard 42 from the oil filter 40 and then reinserted on a new oil filter with the new oil filter then
being reinstalled in position in conjunction with the filter mount of the engine. 

In applications of this invention where the assembly 8 is subjected to extreme vibration or impact, such as in
racing of engine driven vehicles, marine or aircraft applications, an external adjustable retention band (not
shown) can be used to provide additional securing to the oil filter 40. A recessed notch can be formed in the
molding of the frame 22 to provide for connection with the adjustable retention band. This structure was
shown in the present inventor's own prior U.S. Pat. No. 5,932,108. 

Specifically, the foregoing description of the preferred embodiment of the present invention has been limited
to the description of using a magnetic device in conjunction with a type of oil filter that is primarily used in
automotive engines. As a person skilled in the art can readily perceive, the present invention can be modified
to be used with other types of filter canisters and applications to remove entrained ferrous metallic particles
from its circulating fluid, in general. Consequently, the scope of the invention should not be limited to the
foregoing description but is to be defined by the appending claims and equivalence thereof. 
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United States Patent 7,192,520
Fowler ,   et al. March 20, 2007

Magnetic device for attachment on an exterior wall of a filter canister 

Abstract

A magnetic device for attachment on an exterior wall of a canister where the canister is mounted within a
liquid flow path. The purpose of the device is to attract ferrous particulate matter flowing within the flow path
and cause that ferrous particulate matter to be fixed to the inside surface of the canister therefore no longer
flowing in the flow path. The device has a frame which includes a cavity and within that cavity is mounted a
baseplate. Mounted on the baseplate are a pair of blocks. Mounted on each of the blocks is a plurality of
magnets with the magnets mounted in a side abutting relationship in conjunction with each block. Between
the blocks is located a bridge. The bridge permits limited flexing of the frame so the frame can be used to
accommodate to different diameters of canisters within about a one-half inch range.

Inventors: Fowler; Robert R. (Surprise, AZ), Munro; Jack C. (Camarillo, CA)
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Claims

What is claimed is: 

1. A magnetic device adapted for attachment to an exterior wall of a cylindrical filter canister, said magnetic
device having a resting curvature, said device comprising: a non-ferrous frame having an internal cavity; a
single ferrous baseplate mounted within said cavity, said ferrous baseplate having an exterior surface and an
interior surface, said exterior surface to be located further from the canister when installed thereon, said
baseplate having a peripheral edge, said peripheral edge being embedded within said frame; a pair of ferrous
blocks being mounted on said interior surface, said ferrous blocks being spaced apart forming a bridge
between said blocks, said bridge functioning as a fulcrum permitting flexing of said frame to assume different
curvatures of said frame from said resting curvature thereby permitting said magnetic device to adjust to
different diameters of filter canisters in order to be mounted flush against each of these canisters; a plurality
of magnets mounted within said cavity with said magnets being mounted directly adjacent said blocks, said
magnets substantially covering said blocks dividing said magnets into a pair of spaced apart zones separated
by said bridge, said magnets having an exposed surface adapted to be placed flush against the filter canister,
whereby said magnets generate a magnetic force which not only secures said magnetic device to a filter
canister but generates a magnetic field within the canister which attracts and holds ferrous particulate matter
which is flowing through the liquid flow path which includes the filter canister against an interior sidewall of
the canister preventing such from exiting the canister. 

2. The magnetic device as defined in claim 1 wherein: said single ferrous baseplate completely covers said
cavity, said baseplate having a peripheral edge, said peripheral edge being embedded within said frame. 

3. The magnetic device as defined in claim 1 wherein: said frame being enclosing. 

4. The magnetic device as defined in claim 1 wherein: each of said ferrous blocks being fixedly secured to
said single ferrous baseplate. 
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5. The magnetic device as defined in claim 1 wherein: each of said ferrous blocks being of the same size. 

6. The magnetic device as defined in claim 1 wherein: each of said ferrous blocks being constructed of solid
metallic material. 

7. The magnetic device as defined in claim 1 wherein: each of said ferrous blocks being constructed of a
resilient material within which is impregnated ferrous particulate matter. 

8. The magnetic device as defined in claim 7 wherein: said resilient material including plastic. 

9. The magnetic device as defined in claim 7 wherein: said resilient material including rubber. 

10. The magnetic device as defined in claim 7 wherein: said resilient material including a combination of
rubber and plastic. 

11. The magnetic device as defined in claim 1 wherein: said resting curvature being the arc of a circle. 

12. The magnetic device as defined in claim 1 wherein: said resting curvature being at least one hundred
twenty degrees. 

13. The magnetic device as defined in claim 1 wherein: said ferrous baseplate being between 0.022 inches to
0.027 inches in thickness. 

14. The magnetic device as defined in claim 1 wherein: said blocks being constructed of a resilient material
impregnated with ferrous particle matter, a pair of spaced apart inner plates being mounted on said resilient
material, said magnets being mounted on said inner plates. 

15. The magnetic device as defined in claim 14 wherein: each of said blocks being of the same thickness. 

16. The magnetic device as defined in claim 1 wherein: said magnets being mounted directly on said blocks.

Description

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The structure of the present invention relates to a device for removing submicron to micron size ferrous
particles from moving liquids. The device uses a series of magnets that are mounted within a frame. The
device is to be mounted on the exterior surface of a filter canister. A magnetic force attracts ferrous particles
entrained within liquid passing through the canister and hold such against the inside surface of the canister
preventing continued circulation of these particles within the liquid flow path which includes the canister and
thereby prevents these particles from being distributed to be wedged between the working parts of the engine
which is to be lubricated by the liquid. The device can also be used to remove ferrous particles from a fuel
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line flow path and from the flow path of a crankcase. 

2. Description of the Related Art 

The subject matter of the present invention is deemed to be an improvement over the structure defined within
U.S. Pat. Nos. 5,556,540 and 6,554,999. There has been a license agreement by the assignee of the present
invention concerning these patents. 

Internal combustion engines are used in automobiles, trucks, boats, air compressors, robotics, motorcycles
and lawnmowers. All such engines usually include a cylindrical shaped filter canister in conjunction with the
lubricating oil flow path of the engine. Also, there may be a second filter canister utilized in conjunction with
the fuel flow path of the engine. To eliminate the larger particles of particulate foreign matter that become
entrained within the oil due to engine shedding, the engine oil is typically forced through a filter canister
which includes a porous filtering medium that is to allow the oil to pass therethrough but allegedly does not
allow the passage of the particulate matter. In this manner, the larger particles of particulate matter can be
removed from the engine lubricating oil. However, because of this separation technique relies upon filtration
through a porous material, particles that are smaller than the openings in the porous material are not removed
by the filtering medium. One particularly harmful type of foreign matter in lubricating oil is small metallic
(ferrous) particulates which are created by the frictional contact between the moving metal parts of the
engine. These particles are actually shards of metal from the metal parts of the engine that are dislodged
during the operation of the engine (shedding). These metallic particulates can damage important engine
components as such circulate through the engine. 

Small metallic particles often have a cross-sectional dimension smaller than the openings in the porous filter
material of the filter canister which means that the oil filter is ineffective in the removing of these particles.
When not removed by the oil filter, these small metallic particles will freely circulate through the engine until
they are finally removed when the oil is changed. Typically, the porous material used in oil filters consists of a
fibrous material that has openings greater than twenty microns. Hence, metallic particles with a cross-
dimension of twenty microns or smaller are not trapped by the filter. There have been reports that have been
prepared in the past that have stated that the vast majority of wear in an engine are caused by metallic
particles in the oil that are less than twenty microns. SAE studies have shown that there is a seventy percent
wear reduction within an engine when particulates that are fifteen micron and larger are removed. A further
huge advance is anticipated when particles down to two micron are removed. This particulate matter is small
enough to get wedged between the metallic working members of the engine, and as the engine continues to
operate, these metallic particulates causes scoring to occur on the metal working members of the engine.
Also, many of these larger metallic particles (twenty microns and above) have sharp edges. Movement of
these large particles by the force of the flow of the oil will cause the particles to "slice" like a knife through
the filter canister medium producing holes greater than twenty microns thereby decreasing the filtering
effectiveness of the filter canister resulting in the filter being ineffective for particulates larger than twenty
microns. 

The micron and submicron sized metallic particles are the major cause of wear of the moving components of
the engine. Specifically, as oil is circulated throughout the engine to lubricate the various moving
components, the metallic particles entrained in the oil are carried to be interfaced between the moving
components. At these locations, the hardness of the metallic particles causes metal to bear against metal, and
reliance is placed solely upon the oil to maintain a lubricating film. When these metallic particles are brought
to the interfaces, damage to the adjoining surfaces are likely. This damage eventually results in a degradation
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of the close tolerances between the moving parts, causing a loss in operating engine efficiency and more
frequent maintenance in the form of repair. By some estimates, these metallic particles are the cause of more
than one-half of the wear on the engine. 

In the past, one approach taken by the prior art to eliminate these particles is to install a magnetized drain
plug in the crankcase of the engine. The magnetized drain plug generates a magnetic field around the drain
plug which is to attract and remove some of the metallic particles from the lubricating oil that flow through
the crankcase. When the engine is running, the flow of oil through the crankcase is at a high flow rate. The
magnetized drain plug has a very weak magnetic field and only collects particles when the flow of the oil
stops. So whatever particles happen to be in close proximity of the drain plug are then caused to adhere to the
drain plug. Once the engine is restarted, those particles that are on that drain plug are merely washed away
and then recirculated throughout the entire engine to then be wedged between the working parts. 

Other prior approaches to solve this problem is to attach a magnet to the oil filter canister tending to create a
magnetic field within the filter to attract and hold the ferrous particles against the inside wall of the filter.
Unfortunately, prior art attempts did not generate a sufficiently strong magnetic field to attract and hold any
significant number of metallic particles from the oil to the inside wall of the filter canister. The metallic
particles contained in the oil, even if such passed through the magnetic field continued to circulate through
the engine. However, the magnetic devices of U.S. Pat. Nos. 5,556,540 and 6,554,999 have a sufficiently
strong field to be effective generally between one-hundred twenty five pounds and five hundred pounds of
force against the canister. 

SUMMARY OF THE INVENTION 

The basic embodiment of magnetic device for attachment on an exterior wall of a filter canister of the present
invention comprises incorporating a resting curvature in the magnetic device. The device includes a non-
ferrous frame having an internal cavity. A single ferrous baseplate is mounted within the cavity completely
covering the cavity. The ferrous baseplate has an exterior surface and an interior surface with the exterior
surface being exposed to ambient. The plate has a peripheral edge and this peripheral edge is embedded
within the frame. A pair of ferrous blocks are mounted on the interior surface of the plate. The ferrous blocks
are spaced apart forming a bridge between the blocks. The bridge functions as a fulcrum permitting flexing of
the frame to assume different curvatures of the frame from the resting curvature permitting the magnetic
device to be mounted flush against a size range of canister filters. A plurality of magnets are mounted within
the cavity with the magnets being mounted against the blocks. The magnets substantially cover the blocks
dividing the magnets into a pair of spaced apart zones separated by the bridge. The magnets have an exposed
surface adapted to be placed flush against a filter canister. Whereby the magnets generate a magnetic field
which not only secures the magnetic device to the filter canister but generates a magnetic field within the
canister which attracts and holds ferrous particulate matter which is flowing through a closed fluid flow path
against an interior sidewall of the canister preventing such from exiting from the canister. 

A further embodiment of the present invention is where the basic embodiment is modified by having the
frame to be enclosing. 

A further embodiment of the present invention is where the basic embodiment is modified by the ferrous
blocks being fixedly mounted onto the single ferrous baseplate. 

A further embodiment of the present invention is where the basic embodiment is modified by the ferrous
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blocks being of the same size. 

A further embodiment of the present invention is where the basic embodiment is modified by the ferrous
blocks being defined as being constructed of a solid material. 

A further embodiment of the present invention is where the basic embodiment is modified by the ferrous
blocks being defined as being constructed of a resilient material impregnated with ferrous particulate matter. 

A further embodiment of the present invention is where the just previous embodiment is modified by the
resilient material being defined as being a plastic. 

A further embodiment of the present invention is where a previous embodiment is modified by the resilient
material being defined as being a rubber. 

A further embodiment of the present invention is where a previous embodiment is modified by the resilient
material being defined as comprising a combination of rubber and plastic. 

A further embodiment of the present invention is where the basic embodiment is modified by defining that the
resting curvature comprises an arc of a circle. 

A further embodiment of the present invention is where the basic embodiment is modified by the resting
curvature being defined as comprising one hundred twenty degrees or greater. 

A further embodiment of the present invention is where the basic embodiment is modified by having the
single ferrous baseplate to be of a thickness of 0.022 to 0.043 inches. 

A further embodiment of the present invention is where the basic embodiment is modified by constructing the
block of a plastic insulative material which uses a pair of spaced apart inner metallic plates on which the
magnets are mounted. 

A further embodiment of the present invention is where the just previous embodiment is modified by the
plastic insulative blocks being of the same thickness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention, reference is to be made to the accompanying drawings. It
is to be understood that the present invention is not limited to the precise arrangement shown in the drawings.

FIG. 1 is an exploded isometric view of a portion of the first embodiment of magnetic device of the present
invention showing how the device is to be constructed; 

FIG. 2 is an isometric view of portion of the first embodiment of magnetic device of the present invention
showing the portion assembled; 

FIG. 3 is an isometric view depicting the forming of the enclosing frame which is to be secured around the
portion shown in FIG. 2; 
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FIG. 4 is an exploded isometric view depicting installation of the magnets in conjunction with the enclosing
frame and the portion of the first embodiment of magnetic device of the present invention; 

FIG. 5 is an isometric view of the completely assembled first embodiment of magnetic device of the present
invention; 

FIG. 6 is a transverse cross-sectional view taken along line 6--6 of FIG. 5; 

FIG. 7 is an isometric view of a portion of the second embodiment of magnetic device of the present
invention not mounted in an enclosing frame; 

FIG. 8 is an isometric view of the second embodiment of magnetic device of the present invention showing
the device completely assembled with the enclosing frame; and 

FIG. 9 is a cross-sectional view of the second embodiment of magnetic device of the present invention taken
along 9--9 of FIG. 8. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring particularly to FIGS. 1 6 of the drawings, there is shown the first embodiment 10 of the present
invention. First embodiment 10 utilizes a baseplate 12. The baseplate 12 is to be constructed of a low-carbon
steel with a thickness generally in the range of 0.022 to 0.027 inches. The baseplate 12 is to be coated with a
galvanic coating for corrosion resistance. The baseplate 12 could also be made of stainless steel. The
baseplate 12 has a resting curvature that is an arc of a circle. A typical circle would be the arc of a circle that
has a diameter of between two and one-half to seven inches. The baseplate 12, if it was placed flat before it
had the resting curvature, would assume a rectangular configuration. The baseplate 12 has a peripheral edge
14. Baseplate 12 has an exterior surface 13 and an interior surface 15. 

The baseplate 12 has a transverse center area that is to be defined as the bridge 16. The baseplate 12 has four
in number of holes 18, 20, 22 and 24. The holes 18, 20, 22 and 24 are each to respectively connect with a
rivet 26, 28, 30 and 32. The rivets 26 and 28 pass through respective holes 36 and 38 that are formed within a
block 34. The rivets 36 and 38 wedge tightly with their respective holes 18 and 20 to secure the block 34 to
the baseplate 12. The block 34 will have the same resting curvature as the baseplate 12. The rivets 30 and 32
pass respectively through holes 40 and 42 that are formed within a block 44. Rivets 30 and 32 wedge tightly
with their respective holes 22 and 24. Block 44 is identical to block 34. Blocks 34 and 44 are mounted on the
interior surface 15. The blocks 34 and 44 are to be constructed of steel and having a thickness of 0.096 to
0.101 inches. Each of the blocks 34 and 44 are basically rectangular in shape except, of course, having the
curvature. The blocks 34 and 44 are to be made of low-carbon sheet steel. The blocks 34 and 44 are coated
with a zinc plating as a corrosion preventor. Typical thickness of the coating is between 0.0001 and 0.0002
inches thick. 

The assembly shown in FIG. 2 is then to be placed within a mold 46. Into the mold 46 is to be poured hot
liquid plastic 48 through an injection port 50. When the plastic 48 hardens and the mold 46 is opened, there is
to be removed from the mold a plastic frame 52 which has on its inner surface a pair of spaced apart openings
54 and 56 which are separated by means of a bridge strip 58. 

There is to be placed within the opening 54 five in number of strip magnets 60. There is also to be placed
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within the opening 56 five in number of strip magnets 62. Each of the strip magnets 60 and 62 are identical. It
is to be understood that the number of the strip magnets 60 and 62 employed can vary without departing from
the scope of this invention. The strip magnets 60 and 62 have a slight transverse curvature that is equal to the
resting curvature of the baseplate 22 which is also assumed in the frame 52. The magnets 60 and 62 are to be
made of neodymium and will have a strength of around forty to forty-five Mg.Oe. The longitudinal axis of
the strip magnets 60 and 62 are located transversely within the frame 52. Each of the strip magnets 60 and 62
are magnetically held onto the blocks 34 and 44. 

The use of the blocks 34 and 44 as well as the baseplate 12 is to direct the magnetic energy in a direction
outward from the inside surface of the first embodiment 10. There will be essentially no magnetic energy
being emitted from the exterior surface 13 of the baseplate 12. Typically, the magnets will have a longitudinal
length of one and three quarters to two inches, a width of approximately five-sixteenths of an inch and a
thickness of three thirty seconds of an inch. However, it is considered to be within the scope of this invention
that the size of the magnets can readily vary. It is to be noted by noticing FIG. 6 that the peripheral edge 14 of
the baseplate 12 is embedded within the frame 52. 

In referring to FIG. 5, it can be seen that the frame 52 is capable of movement, as indicated by the dotted
lines in FIG. 5. This movement is depicted by arrows 61 and 63 so that the frame 52 can be used to
accommodate to a range of diameter variations of the filter canister 65. Typically, the adjustment would be so
as to have the first embodiment 10 to accommodate to about a one-half inch variance in diameter of the filter
canister 65. This adjustment is permitted by a flexing due to the creating of a fulcrum within the bridge 16 of
the baseplate 12. The bridge strip 58 extends entirely across the bridge 16. The thickness of the blocks 34 and
44 prevents bending or flexing of the baseplate 12 in the area of the blocks 34 and 44 but flexing will be
permitted in the area of bridge 16 due to the thinness of the baseplate 12. There is also a gap located between
the blocks 34 and 44 which is located at the bridge 16. 

Referring particularly to FIGS. 7 9 of the drawings, there is shown the second embodiment 64 of magnetic
device of the present invention. The second embodiment 64 includes a baseplate 66 which is basically
identical to baseplate 12. The baseplate 66 has a transverse center section defined as a bridge 68 which is
basically identical to the bridge 16. There are a pair of blocks 70 and 72 which are mounted by rivet fasteners
74, 76, 78 and 80 to the baseplate 66. On the exterior surface of the block 70 there is mounted an inner plate
82, and on the exterior surface of the block 72 is mounted an inner plate 84. The inner plates 82 and 84 are
constructed to be of the same thickness as the baseplate 66 and also is formed to have an inherent resting
curvature which the baseplate 66 also has. Each of the blocks 70 and 72 are to be identical and are to be
constructed of either a rubber, a plastic or a combination of rubber and plastic material within which is
embedded ferrous particulate matter. The thickness of the blocks 70 and 72 will normally be within the range
of 0.040 to 0.065 inches. Typically, the percentage of ferrous material within each of the blocks 70 and 72
will be about ninety percent. The sandwich configuration shown in FIG. 7 is then to be placed within the
mold, as previously described, and the frame 86 is then formed around this sandwich configuration. The
peripheral edge 88 of the sandwich configuration of FIG. 7 will be embedded within the frame 86, as is
clearly shown in FIG. 9. 

After extraction of the frame 86 from the mold, there is located a pair of cavities 90 and 92. Cavity 90 is
separated from cavity 92 by a bridge strip 94. The bridge strip 94 is located directly adjacent the bridge 68. It
is to be understood that the frame 86 which includes the bridge strip 94 will be constructed entirely of a
resilient material, such as plastic. Also by observing of FIG. 8, it is to be seen that the second embodiment 64
is adjustable with a fulcrum occurring in the area of the bridge 68, as is clearly represented by movement of
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the second embodiment 64 to the dotted line configuration shown in FIG. 8. Arrows 96 and 98 depict
movement of the second embodiment 64 to the expanded configuration which would be to accommodate a
slightly larger diameter in size of cylindrical filter canister 104 on which the second embodiment 64 is to be
located. 

Within the cavity 90, there is to be located five in number of strip magnets 100, and within the cavity 92,
there are to be mounted five in number of strip magnets 102. The strip magnets 100 and 102 are basically
identical and are identical to the previously described strip magnets 60 and 62. 

Within both the first embodiment 10 and the second embodiment 64 there is created a pair of zones of
magnetism by the strip magnets 60, 62, 100 and 102. The zones of magnetism in the first embodiment 10 are
separated by the bridge strip 58, and in the second embodiment 64 they are separated by the bridge strip 94. It
is these zones of magnetism that emit an exceedingly powerful magnetic force that is extended to within the
fluid flow path that is being conducted through the oil filter canister 65 or 104. 

The discussion included in this patent is intended to serve as a basic description. The reader should be aware
that the specific discussion may not explicitly describe all embodiments possible and alternatives are implicit.
Also, this discussion may not fully explain the generic nature of the invention and may not explicitly show
how each feature or element can actually be representative of a broader function or of a great variety of
alternative or equivalent elements. Again, these are implicitly included in this disclosure. Where the
invention is described in device-oriented terminology, each element of the device implicitly performs a
function. It should also be understood that a variety of changes may be made without departing from the
essence of the invention. Such changes are also implicitly included in the description. These changes still fall
within the scope of this invention. 

Further, each of the various elements of the invention and claims may also be achieved in a variety of
manners. This disclosure should be understood to encompass each such variation. Particularly, it should be
understood that as the disclosure relates to elements of the invention, the words for each element may be
expressed by equivalent apparatus terms if only the function or result is the same. Such equivalent, broader,
or even more generic terms should be considered to be encompassed in the description of each element or
action. Such terms can be substituted where desired to make explicit the implicitly broad coverage to which
this invention is entitled. It should be understood that all actions may be expressed as a means for taking that
action or as an element which causes that action. Similarly, each physical element disclosed should be
understood to encompass a disclosure of the action which that physical element facilitates. Such changes and
alternative terms are to be understood to be explicitly included in the description. 

* * * * *
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