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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF OHIO
WESTERN DIVISION AT CINCINNATI

TEMA ISENMANN, INC.,
2107 Sandersville Road
Lexington, KY 40511,

CASE NoO. 1:17-CV-357

JUDGE

PLAINTIFF,
V.
RICHWOOD INDUSTRIES, INC.,
707 7TH Street West
Huntington, WV 25704,

DEFENDANT.

N N N N N N N N N N N N N N

COMPLAINT FOR PATENT INFRINGEMENT

JURY DEMAND REQUESTED

Plaintiff TEMA ISENMANN, Inc. (“TEMA ISENMANN” or “Plaintiff”), states the
following for its complaint against Defendant Richwood Industries, Inc. (“Defendant” or
“Richwood”):

NATURE OF THE ACTION

1. This is an action for patent infringement arising under the Patent Laws of
the United States, codified in Title 35 of the United States Code.

2, Upon information and belief, Defendant directly infringed, and continues
to directly infringe, by making, using, selling and/or offering for sale within the United
States, removable magnetic wear liners according to one or more claims of Plaintiff’s

U.S. Patent No. 8,287,791 (“the *791 Patent”) in violation of 35 U.S.C. § 271(a).
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THE PARTIES

3. Plaintiff TEMA ISENMANN, Inc., is an Ohio corporation having a place of
business at 2107 Sandersville Road, Lexington, KY 40511.

4. Upon information and belief, Defendant Richwood Industries, Inc. is a
West Virginia corporation having a principal place of business at 707 7TH Street West,
Huntington, WV 25704, and regularly conducts business in this judicial district.

JURISDICTION AND VENUE

5. This Court has original subject matter jurisdiction over this case under 28
U.S.C. §§ 1331 and 1338(a).

6. This Court has personal jurisdiction over Defendant because, upon
information and belief, Defendant committed acts that constitute direct patent
infringement within the State of Ohio, and specifically, within this judicial district
thereby causing harm and tortious injury to TEMA ISENMANN in this judicial district
including, upon information and belief, offering to sell and selling goods or services
infringing TEMA ISENMANN’s patent in Ohio; transacting business in Ohio; causing
tortious harm to TEMA ISENMANN in Ohio resulting from its infringing activities; and,
regularly soliciting business in Ohio, engaging in a persistent course of conducting
business in Ohio, and deriving substantial revenue from goods sold in Ohio.

7. Venue is proper in this judicial district pursuant to 28 U.S.C. §1400(b)
because, upon information and belief, Defendant committed acts of infringement in this

district and has a regular and established place of business in this district.

ASSERTED PATENT

8. TEMA ISENMANN is the owner of United States Patent No. 8,287,791

(“the ‘791 Patent”) entitled “Process of Producing a Removable Magnetic Liner” which
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was issued by the United States Patent and Trademark Office on October 14, 2012. A
copy of the “791 Patent is attached as Exhibit A.

FACTUAL BACKGROUND

9. TEMA ISENMANN is the leader in removable magnetic wear liner
systems. TEMA ISENMANN removable magnetic wear liner systems deliver custom
solutions for wear and screening needs with quick-install, no-bolt, no-glue, no-weld
systems. Removable magnetic wear liners can be applied to any steel surface that
sustains wear such as discharge chutes and pans, vehicle beds and decks, or bulk storage
bins, tanks or silos used in coal, aggregate and mining operations. Thus, Premature wear
to steel surfaces is successfully eliminated.

10.  Upon information and belief, Defendant has and continues to directly
infringe one or more claims of the 791 Patent under 35 U.S.C. § 271 by making
removable magnetic wear liners, such as the RICHWOOD Rock Flex® and Rock Plate
wear liners, using the process claimed in the “791 Patent, without leave or license of
TEMA ISENMANN and in violation of TEMA ISENMANN'’s rights.

11. Upon information and belief, Defendant’s infringing removable magnetic
wear liners are available for sale to customers located in this district and throughout the
United States.

12.  Onor about December 2, 2016, and again on January 23, 2017, TEMA
ISENMANN contacted Defendant providing notice of the ‘791 Patent and Defendant’s
infringement thereof. Defendant acknowledged receipt of such notice on or about
January 30, 2017.

13.  Upon information and belief, Defendant continued to directly infringe one

or more claims of the ‘791 Patent after receiving notice thereof.

_3_
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14.  Upon information and belief, Defendant profited and will continue to
profit by its infringing activities.

15.  Defendant’s infringement of the ‘791 Patent caused and will continue to
cause TEMA ISENMANN substantial and irreparable injury for which TEMA
ISENMANN is entitled to receive injunctive relief and damages adequate to compensate
for the infringement.

16.  Oninformation and belief, Defendant’s infringement has been and
continues to be willful.

17.  The filing of this lawsuit further provides actual notice of TEMA
ISENMANN’s rights in the 791 Patent, under 35 U.S.C. § 287.

COUNT I — INFRINGEMENT OF THE ’791 PATENT

18.  The allegations of the preceding paragraphs are incorporated by reference.

19. 35 U.S.C. § 271(a) provides that “[w]hoever without authority makes, uses,
offers to sell, or sells any patented invention, within the United States or imports into
the United States any patented invention during the term of the patent therefore,
infringes the patent.”

20. Defendant’s infringing magnetic wear liners are produced using a process
claimed in the 791 Patent, including every element of at least claim 19, as they use the
steps of:

a. positioning a plurality of magnetic elements;

b. positioning a ferrous element to be in contact with a least two selected
magnetic elements;

c. embedding the plurality of magnetic elements and the ferrous element
in the material;
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whereby, upon completion of steps a-c, a device is formed that may be
attached to the ferrous substrate and removed by a user through lifting the
device away from the substrate material.

See Exhibit A. Therefore, Defendant directly infringed and continues to directly infringe
the 791 Patent in violation of 35 U.S.C. § 271(a) by making removable magnetic wear
liners in the United States using the process claimed in the “791 Patent, and selling the
magnetic wear liners in the United States without authority.

21.  Despite possessing actual knowledge of the claims in Plaintiff’s 791 Patent
since at least December 2, 2016, as explained above, Defendant has not abated any of
the relevant activity to Plaintiff’s knowledge. Accordingly, Defendant’s acts of
infringement of Plaintiff’s rights under the 791 Patent will continue causing irreparable
harm to Plaintiff for which there is no adequate remedy at law, unless enjoined by this
Court.

22,  Defendant has actual notice of the 791 Patent since at least December 2,
2016 and, upon information and belief, knew or should have known that its activities
infringe the *791 Patent. Nonetheless, Defendant continued to engage in its infringing
acts despite an objectively high likelihood that their actions constitute infringement of a
valid patent. Therefore, upon information and belief, the acts of infringement were
committed in willful and deliberate disregard for Plaintiff’s patent rights and without
reasonable justification therefor, thereby making this an exceptional case within the
meaning of 35 U.S.C. § 285.

23.  Plaintiff is entitled to recover from Defendant the damages sustained as a
result of Defendant’s infringement in an amount to be determined at trial, which, by
law, cannot be less than a reasonable royalty, together with interest and costs as fixed

by this Court under 35 U.S.C. § 284.



Case: 1:17-cv-00357-TSB Doc #: 1 Filed: 05/24/17 Page: 6 of 21 PAGEID #: 6

PRAYER FOR RELIEF

WHEREFORE, Plaintiff respectfully request entry of judgment as follows:

A. Holding that Defendant infringed one or more of the claims of the *791
Patent;

B. Permanently enjoining Defendant and all parties in privity with it from
any further acts of infringement;

C. Awarding Plaintiff damages sufficient to compensate it for such
unauthorized acts of infringement according to 35 U.S.C. § 284, together with
prejudgment interest;

D. Increasing the damages up to three times by virtue of the willful and
deliberate acts of infringement by Defendant, pursuant to 35 U.S.C. § 284;

E. Awarding Plaintiff its reasonable attorney fees and costs incurred in
connection with this action because this is an exceptional case pursuant to 35 U.S.C. §
285;

F. Ordering Defendant to file with the Court within 30 days after entry of
final judgment a written statement under oath setting forth in detail the manner in
which Defendant complied with the judgment; and

G. Awarding Plaintiff such other and further relief as the Court may deem
just and proper.

JURY DEMAND

Plaintiff demands a trial by jury on all issues raised that are triable by jury.



Case: 1:17-cv-00357-TSB Doc #: 1 Filed: 05/24/17 Page: 7 of 21 PAGEID #: 7

Respectfully submitted,

Date: _May 24, 2017 /s/ Charles H. Brown, III

Charles H. Brown, III
Trial Attorney

Keith R. Haupt

WOOD HERRON & EVANS, LLP

2700 Carew Tower

441 Vine Street

Cincinnati, OH 45202

T: (513) 241-2324

F: (513) 241-6234

E: cbrown@whe-law.com
khaupt@whe-law.com

Attorneys for Plaintiff
TEMA ISENMANN, Inc.


mailto:cbrown@whe-law.com
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1
PROCESS OF PRODUCING A REMOVABLE
MAGNETIC LINER

TECHNICAL FIELD

The present invention relates, generally, to liner products
and to related processes for production and use thereof; and,
more particularly, to removable liners attachable to a structure
via magnetic means and comprising ultra-high molecular
weight polyethylene (UHMWPE) or polyurethane rubber
materials, and to methods of production, installation, and use
thereof.

BACKGROUND OF THE INVENTION

Conventional liners are coverings used to protect a surface
from wear, corrosive materials, adhering materials, or the
like. Such liners can be used in any of a variety of commercial,
industrial, and residential applications. Examples may
include lining various material handling or transportation
equipment surfaces, such as vehicle beds and tanks; railroad
car beds and tanks; decks; construction equipment, such as
buckets, conveyors, scrapers, or the like; mining equipment,
such as screening media, lip liners, tube covers, side rails, and
chute liners; farm equipment; or the like; or lining various
bulk material storage areas, such as silos, chutes, bins, storage
tanks, or the like.

Such liners most typically take one of two primary forms:
(1) mechanically affixed liners and (2) spray-on or dip-ap-
plied coating liners. Consistent with the above-described pur-
poses, mechanically affixed liners are often made of metal,
plastic, wood, fiberglass, ultra-high molecular weight poly-
ethylene material, and/or other like materials. Most often,
such liners are permanently affixed to the substrate material
or underlying product through attachment means such as
adhesive(s), nails, screws, bolts and nuts, staples, mechanical
cleats, magnetic means, or the like. Alternatively, it is com-
mon in the industry to apply a semi-permanent or permanent
spray-on or dip-applied coating to a base material, in order to
obtain a liner with advantageous properties.

For example, commercial liners for bulk storage uses may
sometimes involve application of a permanent or semi-per-
manent, spray-on or dip-applied coating. Some such coatings
are surface coatings only; some may chemically bond to the
substrate material. [llustratively, in commercial mixers, the
liner may be applied to the mixing tank surface; and in storage
tank vessels, the liner may be applied to the tank walls.
Advantageously, such liners tend to be relatively thin, light-
weight, and cost effective to apply. The benefits of such liners
to the end-user may include reduced-sticking of a contained
material, and easier or more effective cleaning of the con-
tainer, both of which may further result in a higher yield of the
contained or stored product, a more cost effective process,
and/or a cleaner or more sanitary process.

Disadvantageously, however, after a period of time,
whether soon after heavy use, or after a few years of pro-
longed use, the spray-on type liner often begins to corrode,
chip, spall, or peel away. The only viable solution is to remove
and reapply the coating, resulting in downtime and additional
expense to the user.

On the other hand, there exist various mechanically affixed
liners, and, depending upon the materials used, and upon the
intended application, these liners may provide benefits such
as resistance to impact (including dent and scratch resis-
tance), and resistance to puncture, corrosion, weather, ultra-
violet light, ozone, biocontaminants (such as algae), chemi-
cals, thermal extremes, or the like. Whether alternatively or in
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conjunction with the above-described benefits, such liners
may further provide beneficial characteristics including
impermeability, low or high surface friction, elasticity, rigid-
ity, hardness, water tightness, and greater load bearing
capacities, strength, toughness, and durability. Accordingly,
such liners are often used in bulk storage areas in order to take
advantage of one or more of the aforementioned beneficial
characteristics, such as ease of cleaning, impermeability, cor-
rosion resistance, impact resistance, and strength.

Presently emerging in the industry are thoughts of using
ultra-high molecular weight polyethylene materials and poly-
urethane rubber materials in liners, due to certain desirable
characteristics, including low permeability, high durability
and impact resistance, and, depending upon the material and
formulation, low or high surface friction characteristics. For
example, ultra-high molecular weight polyethylene material
exhibits low frictional characteristics and is, therefore, desir-
able for use in applications requiring a slick, non-stick sur-
face. Polyurethane rubber materials exhibit high durability
and resistance, and desirable moldability and shaping char-
acteristics.

Thus, while beneficial and useful characteristics in certain
important applications, these very same characteristics create
a challenge for use as a removable liner. Specifically, UHM-
WPE material cannot easily be used as aremovable liner. This
is because UHMWPE material cannot be conveniently
attached to a substrate without damage to the underlying
substrate and to the liner, in large part due the physical prop-
erties of UHMWPE material. Specifically, and as discussed
above, UHMWPE material is a low friction material and,
therefore, adhesives will not adhere. Furthermore, thermal
welding is difficult/impractical with the current state of
manufacturing process technology. Likely for these reasons,
there are no known easily removable liners utilizing UHM-
WPE material.

Specifically, available processes require mechanical
attachment to the underlying substrate, often requiring modi-
fication of, or permanent structural change to, both the sub-
strate and liner. For example, in the prior art, itis known to use
brackets, cleats, and “nuts and bolts™ to attach a liner sheet to
a substrate material. Specifically, the prior art discloses the
use of a protective liner retainer in combination with a panel
attachment member to secure the retainer to a cargo panel of
a cargo bed or other material handling bin, a liner attachment
member with cleats for securing a protective liner to the
retainer, and a support member for attaching the liner attach-
ment member to the panel attachment member and for defin-
ing the thickness of liner that may be secured by the retainer
by separating the panel attachment member and the liner
attachment member. It is also contemplated in the prior art to
attach brackets to the storage area via magnetizing with con-
tinuous use of cleats. However, no specific teaching is made
for a removable liner that is bracket and cleat free.

Itis apparent in the prior art that use of UHMWPE material
as a liner for bulk storage requires substantial modification to
the substrate material in order to use. Specifically, to attach
the UHMWPE material, the present options in the prior art
include drilling of holes, tapping of holes, addition of
mechanical elements (such as brackets, cleats, screws, nuts
and bolts, and the like) to the substrate material. As a result,
the UHMWPE liners are not easily removable, and mere
installation results in damage to the liner and/or the substrate.
Furthermore, problems with use of the aforementioned con-
nection means includes, corrosion, stress cracks, breakage,
catching of stored materials, difficulty in cleaning, cross-
contamination of contained product, and the like.
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In sum, then, liners in the prior art require an extensive
amount of effort to install and remove. Also, due to the means
of attachment, damage to the substrate material may occur.
This damage includes initial modification of the substrate
surface to provide attachment points, with attendant scratch-
ing, gouging, holes, rusting, cracking, water penetration and
damage, contained product seepage, contamination, draw-
down, or the like.

Further disadvantageously, such liners in the prior art are
prone to frequent replacement issues. Specifically, when the
liners are installed using conventional nut and bolt attachment
means, or the like, the liner material experiences an increased
level of stress in focused portions of the UHM WPE material,
which may result in stress cracking. Therefore, there is
increased risk that the user will have to constantly replace the
liner, resulting in additional and unnecessary costs to the user.

It is apparent that an industrially-viable, easily removable
liner has not been contemplated in the prior art, especially
with regard to the use of UHMWPE and polyurethane rubber
materials, which can be applied to a substrate material with-
out modification of the substrate material. Due to the wide-
spread use of ferrous metals within industrial substrates, there
is now presented an opportunity to develop a liner having
novel means of attachment, while taking advantage of certain
desirable, inherent properties of the selected liner materials,
in order to provide a liner that is easily manufactured, easily
applied, easily used, easily removed, and easily replaced; all
without requiring deleterious modification of the substrate
material and, thereby, avoiding or obviating the above-dis-
cussed attendant disadvantages of such deleterious attach-
ment methods.

Therefore, what is needed in order to address the above-
noted disadvantages and opportunities, but which has not
heretofore been available, is a novel, removable, magneti-
cally-affixed liner comprising ultra-high molecular weight
polyethylene or polyurethane rubber materials, and related
processes for producing, installing, and using said magnetic,
removable liner. The liner is preferably configured so that the
magnetic attachment means is not easily removed or dis-
lodged from the liner, regardless of liner material choice. It is
to such desirable ends that the following developments are
presented.

BRIEF SUMMARY OF THE INVENTION

Briefly described, in a preferred embodiment, the appara-
tus, and process of the present invention overcome the above-
mentioned disadvantages, and meet the recognized need, by
providing a removable magnetic liner, and method for pro-
duction, installation, and use thereof.

According to its major aspects, and broadly stated, an
exemplary apparatus, and a method according to the present
invention, provides a removable magnetic liner, preferably
comprising an ultra-high molecular weight polyethylene
(UHMWPE) or polyurethane rubber material. In an embodi-
ment specifically advantageous for use with UHMWPE
materials, one or more slot or groove is formed into the
UHMWPE material. The slot or groove is preferably shaped
to preclude or reduce tensile or shearing-type withdrawal of a
contained element from said slot or groove. Disposed within
said slot or groove, a contained element may comprise an
adhesive, the adhesive filling, or partially filling, said slot or
groove, and further bonded to a magnetic element disposed
within, or overlying, said slot or groove. In such regard, the
liner material may be heated at various stages to facilitate
either, or both, forming the slot or groove and/or pressing the
magnetic element into place.
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The magnetic element may comprise any of a variety of
shapes or forms, depending upon the desired magnetic
strength, function, and intended application. Further alterna-
tively, a combination of such magnetic attachment means
may be utilized. Also disclosed are methods of production,
installation, and use thereof.

In an alternative liner embodiment, best illustrated with
polyurethane rubber materials, a magnetic attachment means
is molded or cast into the polyurethane rubber material.
Accordingly, disclosed are methods of production, installa-
tion, and use thereof.

Thus, one aspect of the present subject matter disclosure is
to provide a removable magnetic liner that comprises UHM-
WPE material having a slot or groove formed therein and
magnetic elements disposed therein or thereabove.

Another aspect of the present subject matter disclosure is to
provide a removable magnetic liner that comprises adhesive
material disposed, and subsequently cured, within a slot or
groove formed into the UHMWPE material, and a magnetic
element bonded to said adhesive and covering at least a por-
tion of said UHMWPE material.

Yet another aspect of the present subject matter disclosure
is to provide a liner embodiment, best utilized with polyure-
thane rubber materials, wherein a magnetic attachment
means is molded or cast into the polyurethane rubber mate-
rial.

Other useful considerations attendant the present subject
matter disclosure include: configuration of the liner such that
the magnetic attachment element is not easily removed or
dislodged from the liner, regardless of liner material choice;
provision of a liner that is easy to install and easy to remove;
provision of a liner that protects the underlying substrate,
rather than requiring deleterious modification of the substrate
for attachment of the liner; provision of a liner that is less
prone to excessive wear and tear; provision of a liner that is
less prone to stress cracks; provision of a liner that is not
easily dislodged from desired use, and not easily degraded by
scuffing, scratching, weathering, and/or other deleterious
effects over time.

These and other aspects of the apparatus and process of the
present invention will become apparent to those ordinarily
skilled in the art after reading the following Detailed Descrip-
tion of the Invention and Claims in light of the accompanying
drawing Figures.

BRIEF DESCRIPTION OF THE DRAWINGS

The following specification is best read in conjunction with
the accompanying drawing Figures, in which like reference
numbers throughout the various drawing Figures designate
like structure, and in which:

FIG. 1 is a perspective cut-away view of a first liner
embodiment made in accordance with the present disclosure;

FIG. 2 is a perspective cut-away view of a second liner
embodiment made in accordance with the present disclosure;

FIG. 3 is a perspective cut-away view of a third liner
embodiment made in accordance with the present disclosure;

FIG. 4 is a perspective cut-away view of a step in producing
a fourth liner embodiment made in accordance with the
present disclosure;

FIG. 5 is a perspective cut-away view of a step in producing
a liner embodiment of FIG. 4, made in accordance with the
present disclosure;

FIG. 6 is a perspective cut-away view of one form of
magnetic element made in accordance with the present dis-
closure;
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FIG. 7 is a perspective cut-away view of another form of
magnetic element made in accordance with the present dis-
closure;

FIG. 8 is a perspective cut-away view of another form of
magnetic element made in accordance with the present dis-
closure;

FIG. 9 is a perspective cut-away view of another form of
magnetic element made in accordance with the present dis-
closure;

FIG. 10 is a perspective view of an alternate method of
producing a liner embodiment made in accordance with the
present disclosure;

FIG. 11 is a perspective view of a further step in producing
the liner embodiment of FIG. 10, made in accordance with the
present disclosure, and

FIG. 12 is a perspective view of another form of liner
produced in accordance with the alternate method of FIGS.
10 and 11.

It is to be noted that the drawing Figures presented are
intended solely for the purpose of illustration and that they
are, therefore, neither desired nor intended to limit the subject
matter of the claimed invention to any or all of the exact
details of construction shown, except insofar as they may be
deemed essential to the claimed invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

In describing preferred embodiments of the subject matter
of the present subject matter, as illustrated in the drawing
Figures, specific terminology is employed for the sake of
clarity. The claimed subject matter, however, is not intended
to be limited to the specific terminology so selected, and it is
to be understood that each specific element includes all tech-
nical equivalents that operate in a similar manner to accom-
plish a similar purpose.

Referring now more particularly to the drawing Figures,
and to that embodiment of the invention here presented by
way of illustration, FIG. 1 portrays a device made in accor-
dance with the subject matter of the present disclosure. As
shown in FIG. 1, liner 10 preferably comprises ultra-high
molecular weight polyethylene (UHMWPE) sheeting of
user-selected grade, and of minimum thickness sufficient to
accommodate the details of construction set forth hereinbe-
low. Liner 10 has first side 20 and second side 30, comprising
preferably flat, planar surfaces other than defined by edges 40
in a dimension of thickness.

In this example, first side 20 is intended to be the outward,
working liner surface; that is, the side not facing a substrate
material to which liner 10 will be attached. Conversely, in this
example, second side 30 is the side that will be attached to a
ferrous metal substrate.

Such substrates may take the form of material handling or
transportation equipment surfaces, such as vehicle beds and
tanks, railroad car beds and tanks, decks, construction equip-
ment, farm equipment, or the like; or lining various bulk
material storage areas, such as silos, chutes, bins, storage
tanks, or the like. Inthis regard, UHMWPE is a preferred liner
material due to its advantageous properties or characteristics,
such as, by way of non-limiting example, low permeability,
high durability and impact resistance, and low surface fric-
tion.

Because of the relative low friction characteristics of
UHMWPE, wherein adhesives will not effectively adhere,
however, means for affixing a magnetic element of sufficient
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strength to firmly, but removably, attach liner 10 to a ferrous
substrate were developed, as more fully described and set
forth hereinbelow.

Accordingly, in the embodiment of liner 10 shown in FIG.
1, one or more slot or groove 50 is machined or otherwise
formed into surface 30. For purposes of this disclosure, a
groove is defined as a longitudinal channel, preferably of less
than full material depth, formed within surface 30; and a slot
is defined as a truncated or shortened groove. For purposes of
the remaining disclosures hereinbelow, the term, groove, will
be utilized; however, it will be recognized by those of ordi-
nary skill in the art that a slot, or a series of slots, could be
substituted for a groove without departing from the scope or
spirit of this disclosure.

Groove 50 is preferably shaped to preclude or reduce ten-
sile or shearing-type withdrawal of a contained element from
said slot or groove. Thus, as best seen with continuing refer-
ence to FIG. 1, groove 50 may be formed in a truncated
triangular cross-section, best described when extended along
the planar surface as a dovetail-shaped groove. A dovetail
groove is desirable for use in association with the present
subject matter due to its resistance to being pulled apart (i.e.,
tensile strength) from a complementary shaped element dis-
posed therein.

Groove 50 is sized to accommodate magnetic element 60.
Magnetic element 60 may be, for example, any of a variety of
formulations taking the shape, in this instance, of a bar mag-
net. Magnetic element 60 is formed, by machining or the like,
to take a complementary shape for insertion into groove 50, as
by sliding longitudinally thereinto.

Itis here noted that, in order to achieve adequate workabil-
ity of liner 10 for insertion of magnetic element 60 into groove
50, the temperature of the UHMWPE material may be
elevated. For example, it has been found that a material tem-
perature of approximately 100 degrees Fahrenheit provides
sufficient workability to construct liner 10 as described here-
inabove. Similarly, the temperature of magnetic element 60
may be elevated, for example, to a temperature of approxi-
mately 150 degrees Fahrenheit, to assist the assembly pro-
cess.

In this manner, useful liner 10 is accordingly relatively
simply formed from a material, UHMWPE, which is other-
wise not suitable for the intended purposes as a liner. Liner 10,
so formed, may be placed upon a ferrous substrate, with side
30 disposed against the ferrous substrate. The relative attach-
ment strength between liner 10 and its ferrous substrate may
be adjusted by designing liner 10 with a sufficient number of
groove and magnet elements per square unit length (e.g., inch,
yard, centimeter, meter, or the like) to achieve the desired
holding strength. Alternatively, or additionally, magnetic ele-
ments 60 may be designed to provide stronger or weaker
magnetic density. With this construction, liner 10 advanta-
geously may be easily fitted into a required location and
position, with that location and position being changeable by
a user lifting or prying liner 10 from its position and reposi-
tioning it as desired. Removal is similarly simple, through the
user’s action in lifting or prying liner 10 away from the
surface of the ferrous substrate.

Moving now to FIG. 2, an alternative embodiment of liner
10 is shown. In this embodiment, liner 10, and each enumer-
ated element thereof, takes equivalent structure, form, and
function as described above with regard to the embodiment of
FIG. 1, except insofar as detailed below. In this embodiment,
groove 50 takes the form of a rectangular groove, and mag-
netic element 60 takes the form of a rectangular bar-type
magnet. In this embodiment, however, in order to achieve
sufficient tensile strength, groove 50 is preferably slightly
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undersized as compared to the size of magnetic element 60,
such that a “press-fit” is obtained in the assemblage. As
detailed above, an elevated UHMWPE working temperature,
sufficient for material plasticity, but less than would be
required to exceed the material yield strength, may be helpful
in achieving a correct fit between the parts. As further detailed
above, the temperature of magnetic element 60 may also, or
alternatively, be increased for such purposes.

Moving now to FIG. 3, an alternative embodiment of liner
10 is shown. In this embodiment, liner 10, and each enumer-
ated element thereof, takes equivalent structure, form, and
function as described above with regard to the embodiment of
FIG. 1, except insofar as detailed below. In this embodiment,
groove 50 takes the form of a groove of T-shaped cross-
section, and magnetic element 60 takes the form of a sheet-
type magnet. In this embodiment, however, an adhesive com-
pound, adhesive A, is dispensed from container 70 and onto
surface 30. In order to achieve sufficient tensile strength with
magnetic element 60, however, groove 50 is preferably uti-
lized to capture an excess of adhesive A, such that groove 50
is filled in excess of its capacity; to with, above surface 30.
Alternatively, it will be recognized by those of ordinary skill
in the art that groove 50 may be entirely filled through its
length, or spaced-apart sections thereof may be filled.

Adhesive A is further spread across either the entirety of
surface 30, or across selected area(s) thereof, in sufficient
quantity and thickness as may be desirable for the intended
purposes described herein. Magnetic element 60 is thereafter
pressed downwardly onto surface 30, either as a full sheet, or
in sections, or in continuous downwardly flexing motion,
whereafter air bubbles may be smoothed from underneath, as
is known to do in the art.

Believed to be unique in this field and for these purposes,
when adhesive A cures, it takes the form of groove 50. Thus,
for the exemplary UHMWPE material discussed herein-
above, even though adhesive A will not likely bond in suffi-
cient strength to surface 30 to form an effective bond with
magnetic element 60, it will sufficiently bond directly to
magnetic element 60. Thus, when adhesive A cures, magnetic
element 60 is accordingly bonded to adhesive A, which is, in
turn, captured firmly within groove 50.

Turning now to FIG. 4, an alternative embodiment of liner
10 is shown. In this embodiment, liner 10, and each enumer-
ated element thereof, takes equivalent structure, form, and
function as described above with regard to the embodiment of
FIG. 1, except insofar as detailed below. In this embodiment,
groove 50 takes the form of'a groove of dovetail cross-section,
and magnetic element 60 takes the form of a sheet-type mag-
net. The embodiment of FIG. 4, accordingly, visually dem-
onstrates formation of liner 10 according to the process
described hereinabove with regard to the embodiment of FIG.
3. In turn, FIG. 5 depicts a finished liner 10 produced accord-
ing to the process of the embodiment described hereinabove
with reference to FIGS. 3 and 4.

The reader now having the benefit of, and understanding
provided by, descriptions for producing the liner embodi-
ments shown in FIGS. 1 through 3, we turn to FIGS. 6-9,
wherein are shown alternative embodiments of magnetic ele-
ment 60. FIG. 6 depicts magnetic element 60 formed, for
example, by extrusion process, as a magnetic sheet preferably
integrally formed with one or more T-shaped element for
insertion into a mating T-shaped groove (see, e.g., FIG. 3) of
liner 10.

Similarly, FIG. 7 depicts an alternative embodiment of
magnetic element 60 formed with one or more spaced-apart
“button”-type magnets disposed upon one or more T-shaped
element for insertion into a mating T-shaped groove (see, e.g.,
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FIG. 3) of liner 10. Such an embodiment may be useful in
applications where spot affixation of liner 10 is more appro-
priate than the construction forms provided by the embodi-
ments of FIGS. 1-3.

Likewise, FIG. 8 depicts an alternative embodiment of
magnetic element 60 formed in a “rail” or I-beam type con-
struction. Such an embodiment conveniently may be formed,
for example, by an extrusion process or the like. In this
embodiment, one T-shaped end is enabled for insertion into a
mating T-shaped groove (see, e.g., FIG. 3) of liner 10.

As in FIG. 8, FIG. 9 depicts an alternative embodiment of
magnetic element 60 formed in a different “rail”-type con-
struction. Such an embodiment conveniently may be formed,
for example, by an extrusion process or the like. In this
embodiment, one T-shaped end is enabled for insertion into a
mating T-shaped groove (see, e.g., FIG. 3) of liner 10,
whereas the broader T-shaped end, is more sheet-like for
attachment via greater magnetic surface area onto the ferrous
substrate.

Although the embodiments of magnetic element 60 shown
in FIGS. 6-9 are depicted as being of integral construction, it
will be understood that any such embodiment may be formed
of'separate portions and joined together in any manner known
in the joining arts. Additionally, it will be recognized that
surfaces of magnetic elements 60 intended to attach to the
ferrous substrate may be magnetic, whereas the portions
intended to attach to liner 10 may be of any material, magnetic
or otherwise.

Yet additionally, although depicted in FIGS. 6-9 as having
T-shaped portions intended to attach to liner 10, such portions
of magnetic elements 60 may be of any shape disposed for
mating with liner 10 in any manner hereinabove described, or
in any manner otherwise within the scope and spirit of the
disclosure hereof. In that regard, such attachment portions
may be dovetail shaped, T-shaped, rectangularly shaped, or
otherwise, so long as sufficient for the purposes and applica-
tions described hereinabove. Conversely, the form and nature
of groove 50 may be selected by the user in order to accom-
modate the nature of the magnet selected for use in the
intended liner application.

Turning now to FIGS. 10-12, an alternative method of
construction of liner 10 is shown. In this example, however,
liner 10 is preferably formed of polyurethane rubber material.
Such material may be selected for ease of molding into a
desired shape and form, and for use in applications conducive
to the well-known desirable properties and characteristics of
this material.

As depicted in FIG. 10, a mold 100 is assembled or other-
wise provided. Into mold 100 are preferably placed one or
more reinforcing, woven or non-woven, mesh material 110,
of sufficient number and size for the intended application.
Placed upon mesh material 110 are one or more magnetic
elements 60, shown as rectangular, bar-type magnets. For
suitable applications, one or more ferrous band 120 is placed
atop, and bridging, selected magnetic elements 60. Ferrous
band 120, typically steel, is so placed in order to interlink
magnetic elements 60 and, thereby, spread the magnetic flux.
It will be apparent to those of ordinary skill in the art that mesh
material 110 may be omitted in those circumstances wherein
reinforcement of the magnetic elements and/or liner surface
is not required to meet the intended application.

Turning now to FIG. 11, a further process step is demon-
strated. In this step, liquid (emulsified) polyurethane rubber
material 130, of user selected formulation sufficient for the
intended application, is poured or injected into mold 100.
When mold 100 is filled to sufficient depth, the loaded mold
is set aside to cure. Curing may occur according to any known
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process effective for the polyurethane rubber material uti-
lized, whether in elevated temperature environs, or otherwise.
When the polyurethane rubber material is sufficiently cured,
liner 10 is demolded and is thereafter available for an intended
use.

Although liner embodiments depicted within FIGS. 1-11
have been illustrated as flat, planar sheet-like liners, it will be
apparent to those of ordinary skill in the art that other liner
forms and structures may be formed commensurate with the
disclosures made herein. Accordingly, and for merely illus-
trative purposes, FIG. 12 depicts an alternative embodiment
of liner 10 not in continuous sheet-like form. In FIG. 12, and
formed by the process described hereinabove with regard to
FIGS. 10-11, liner 10 is depicted as an open lattice structure,
wherein, for example, material weight may be spared, airflow
increased, or the like. Such embodiments are limited only by
the imagination and ingenuity of the liner designer.

Furthermore, although two specific material choices have
been described hereinabove for use with liner 10, namely,
UHMWPE and polyurethane rubber, it will be recognized
that any material conducive to use, formation, and manufac-
ture in accordance with the subject matter disclosure pro-
vided herein may be used. All such materials are intended to
be covered within this disclosure as though fully named and
described herein.

Liner 10, thus produced as described hereinabove, or
through equivalents within the scope and spirit of the disclo-
sure hereof, are seen to provide certain useful characteristics,
including: configuration of liner 10 such that magnetic ele-
ment 60 is not easily removed or dislodged from liner 10,
regardless of liner material choice; provision of liner 10 that
is easy to install and easy to remove; provision of liner 10 that
protects the underlying substrate, rather than requiring del-
eterious modification of the substrate for attachment of the
liner; provision of liner 10 that is less prone to excessive wear
and tear; provision of liner 10 that is less prone to stress
cracks; provision of liner 10 that is not easily dislodged from
desired use, and not easily degraded by scuffing, scratching,
weathering, and/or other deleterious effects over time, to
name but a few.

It will therefore be understood that the particular embodi-
ment of the subject matter here presented is by way of illus-
tration only, and is, in no way, meant to be restrictive; there-
fore, numerous changes and modifications may be made, and
the full use of equivalents resorted to, without departing from
the spirit or scope of the subject matter as provided in the
appended claims.

What is claimed:
1. A process for producing a liner for attachment to a
ferrous substrate comprising the steps of:

a. positioning a mesh material in a mold;

b. positioning a magnetic element upon said mesh material;

c. filling said mold with liner material;

d. allowing said liner material to harden; and

e. demolding a liner part;

whereby, upon completion of steps a-e, a liner is formed
that may be attached to the ferrous substrate and
removed by a user through lifting the liner away from the
substrate material,

further, comprising the steps of:

a'. positioning a plurality of mesh materials in said mold;

b'. positioning a magnetic element upon each of said mesh
materials; and

b". positioning a ferrous element in contact with at least
two selected magnetic elements.
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2. The process of claim 1, wherein said liner material is one
of'aliquid material, a flowable material, a polyurethane mate-
rial, a polyethylene material and a rubber material.

3.The process of claim 1 wherein said allowing step further
comprises curing the liner material.

4. A process for producing a liner for attachment to a
ferrous substrate comprising the steps of:

a. positioning a plurality of magnetic elements within a

mold;

b. positioning a ferrous element to be in contact with at

least two selected magnetic elements;

c. filling said mold with a liner material;

d. allowing said liner material to harden; and

e. demolding a liner part;

whereby, upon completion of steps a-e, a liner is formed

that may be attached to the ferrous substrate and
removed by a user through lifting the liner away from the
substrate material.

5. The process of claim 4, wherein said filling step further
comprises filling said mold with said liner material which is
one of a liquid material, a flowable material, a polyurethane
material, a polyethylene material and a rubber material.

6. The process of claim 4 wherein the positioning step of
the plurality of magnetic elements further comprises spacing
said two selected magnetic elements from one another and
said positioning step of said ferrous element further com-
prises bridging said two selected and spaced magnetic ele-
ments with said ferrous element.

7. The process of claim 4 wherein a face of each of the
magnetic elements is exposed on a face of the formed liner.

8. The process of claim 7 further comprising:

embedding a flange extending from at least one of the

magnetic elements in the liner material.

9. The process of claim 4 further comprising:

forming an open lattice structure in the liner part.

10. The process of claim 4 further comprising:

heating the magnetic elements prior to the filling step.

11. The process of claim 4 wherein said allowing step
further comprises curing the liner material.

12. A process for producing a device for attachment to a
ferrous substrate comprising the steps of:

a. positioning a plurality of magnetic elements within a

mold;

b. positioning a ferrous element to be in contact with at

least two selected magnetic elements;

c. filling said mold with a formable material;

d. forming an open lattice structure in the material;

e. allowing said formable material to harden; and

f. demolding a part;

whereby, upon completion of steps a-f, a device having an

open lattice structure is formed that may be attached to
the ferrous substrate and removed by a user through
lifting the device away from the substrate material.

13. The process of claim 12, wherein said filling step fur-
ther comprises filling said mold with said formable material
which is one of a liquid material, a flowable material, a
polyurethane material, a polyethylene material and a rubber
material.

14. The process of claim 12 wherein the positioning step of
the plurality of magnetic elements further comprises spacing
said two selected magnetic elements from one another and
said positioning step of said ferrous element further com-
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prises bridging said two selected and spaced magnetic ele- 19. A process for producing a device for attachment to a
ments with said ferrous element. ferrous substrate comprising the steps of:

15. The process of claim 12 wherein a face of each of the a. positioning a plurality of magnetic elements; )
magnetic elements is exposed on a face of the formed device. b. positioning a ferrous element to be in contact with at

. .. 5 least two selected magnetic elements;
16. The process of claim 15 further comprising: c. embedding the plurality of magnetic elements and the
embedding a flange extending from at least one of the ferrous element in a material;
magnetic elements in the formable material. whereby, upon completion of steps a-c, a device is formed
17. The process of claim 12 further comprising: that may be attached to the ferrous substrate and
heating the magnetic elements prior to the filling step. 10 removed by a user through lifting the device away from

18. The process of claim 12 wherein said allowing step the substrate material.

further comprises curing the formable material. I T S



