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PROTECTIVE MAT AND METHOD FOR PROTECTING
A FLOOR FROM SPILLAGE AND DEBRIS

Technical Field
The present disclosure relates generally to protecting a floor, more particularly
to a protective mat and method for protecting a floor from spillage and debris that

includes a web of extruded polymer monofilaments.

Background
Protective sheets, such as drop cloths and tarps, are commonly used by
painters to protect surfaces from, for example, paint spills, drips, splattering and
overspray. Similar sheets are used in operating rooms to allow for easy disposal of

bodily fluids and surgical debris.

Summary

The present disclosure provides a protective mat and a method for protecting
a floor from spillage, debris and/or scratches. The protective mat may also provide
other advantages such as impact resistance and/or reduction of foot/leg fatigue. The
protective mat includes a web of extruded polymer monofilaments. The protective
mat may further include a membrane. The membrane may be made of a liquid
impermeable material. The method includes overlaying a portion of a floor with the
protective mat.

In accordance with one aspect of the present disclosure, a protective mat
includes: a web of extruded polymer monofilaments, the polymer monofilaments
being heat welded at junctions to form a matrix of tangled monofilaments, the web
having a top surface, a bottom surface and a plurality of side surfaces extending
from the top surface to the bottom surface; and a membrane underlaying at least a
portion of the bottom surface of the web, the membrane having a top surface, a
bottom surface and a plurality of side surfaces extending from the top surface to the
bottom surface.

Date Regue/Date Received 2021-09-02
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In one embodiment, the web has a thickness in the range of 0.0625 inch to
0.375 inch.

In another embodiment, the membrane is affixed to the bottom surface of the
web.

In another embodiment, the membrane comprises a nonwoven fabric, canvas,
polyester, cotton, rubber, polyvinyl chloride, polyethylene, bitumen, or a mixture of
two or more thereof.

In another embodiment, the mat includes a plurality spacer elements
projecting upwardly away from the top surface of the web.

In another embodiment, the plurality of spacer elements are formed from the
same material as the web.

In another embodiment, the mat further includes at least one dam extending
along at least one of the side surfaces of the web, the dam projecting downwardly
from the top surface of the web towards the bottom surface of the web.

In another embodiment, the mat further includes at least one bump extending
along at least one of the side surfaces of the web, the bump projecting upwardly
away from the top surface of the web.

In another embodiment, the mat further includes at least one binding strip
contacting the top surface of the web and extending along at least at least one of the
side surfaces of the web, or contacting the bottom surface of the membrane and
extending along at least one of the side surfaces of the membrane.

In accordance with another aspect of the present disclosure, a protective mat
includes: a web of extruded polymer monofilaments, the polymer monofilaments
being heat welded at junctions to form a matrix of tangled monofilaments, the web
having a top surface, a bottom surface and a plurality of side surfaces extending
from the top surface to the bottom surface; and a pressure sensitive adhesive on at
least one of the top and bottom surfaces.

In one embodiment, the mat further includes a release layer covering the
pressure sensitive adhesive.

In accordance with yet another aspect of the present disclosure, a method for
protecting a floor from spillage and debris includes: overlaying a portion of the floor
with a protective mat, the protective mat including a web of extruded polymer

monofilaments, the polymer monofilaments being heat welded at junctions to form a
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matrix of tangled monofilaments, the web having a top surface, a bottom surface and
a plurality of side surfaces extending from the top surface to the bottom surface.

In one embodiment, the method includes overlaying a portion of the floor with
a membrane, the membrane comprising a nonwoven fabric, canvas, polyester,
cotton, rubber, polyvinyl chloride, polyethylene, bitumen, or a mixture of two or more
thereof.

In another embodiment, the protective mat further includes a membrane
overlaying the bottom surface of the web, the membrane comprising a high-loft
nonwoven fabric, canvas, polyester, cotton, rubber, polyvinyl chloride, polyethylene,
bitumen, or a mixture of two or more thereof.

In another embodiment, the protective mat further includes at least one
binding strip contacting the top surface or the bottom surface of the web and
extending along at least one of the side surfaces of the web.

In another embodiment, the method further includes forming the protective
mat into a roll and the floor is overlaid with the protective mat by rolling out the roll
onto the floor such that the bottom surface of the web contacts the floor.

In another embodiment, the web has a thickness in the range of 0.0625 inch
to 0.375 inch.

In another embodiment, the mat includes a plurality spacer elements
projecting upwardly away from the top surface of the web.

In another embodiment, the mat further includes at least one dam along at
least one of the side surfaces of the web, the dam projecting downwardly from the
top surface towards the bottom surface.

In another embodiment, the mat further includes at least one bump along at
least one of the side surfaces of the top surface of the web, the bump projecting
upwardly away from the top surface of the web.

The foregoing and other features of the disclosure are hereinafter described in

greater detail with reference to the accompanying drawings.

Brief Description of the Drawings
FIG. 1 is a plan view of an exemplary protective mat according to the
disclosure.
FIG. 2 is a perspective view of an embodiment of the device of FIG. 1,

wherein the mat includes a membrane.
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FIG. 3 is a perspective view of another embodiment of the device of FIG. 1,
wherein the mat includes a plurality of spacer elements.

FIG. 4 is cross-sectional view of another embodiment of the device of FIG. 1,
wherein the mat includes a dam and a bump.

FIG. 5 is a perspective view of the embodiment shown in FIG. 4.

FIG. 6 is a cross-sectional view of another embodiment of the device of FIG.
1, wherein the mat includes at least one binding strip.

FIG. 7 is a perspective view of the embodiment shown in FIG. 6.

FIG. 8 is a perspective view of a protective mat included in a method for
protecting a floor from spillage and debris.

FIG. 9 is a perspective view of the protective mat shown in FIG. 8, wherein

the mat is formed into a roll.

Detailed Description

In the description that follows, like components have been given the same
reference numerals, regardless of whether they are shown in different embodiments.
To illustrate an embodiment(s) of the present disclosure in a clear and concise
manner, the drawings may not necessarily be to scale and certain features may be
shown in somewhat schematic form. Features that are described and/or illustrated
with respect to one embodiment may be used in the same way or in a similar way in
one or more other embodiments and/or in combination with or instead of the features
of the other embodiments.

An exemplary protective mat includes a web of extruded polymer
monofilaments and a membrane. The polymer monofilaments are heat welded at
junctions to form a matrix of tangled monofilaments. The protective mat is overlaid
onto a floor to protect the floor from spillage and debris.

Referring now in detail to the drawings, and initially to FIG. 1, an exemplary
protective mat is shown at 110. The mat includes a web 112 of extruded polymer
monofilaments 114. The monofilaments 114 are heat welded at junctions to form a
matrix of tangled monofilaments 114. The monofilaments of the web 112 may be
made from any thermoplastic polymer that provides the desired properties of
flexibility and resiliency when included in the mat 110. The monofilaments 114 may
be made of polyolefin (e.g., polyethylene, polypropylene, etc.), polyamide (e.g.,
Nylon), polyester, polyvinylhalide (e.g., polyvinylchloride (PVC), polyvinylidene
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chloride, polyvinyltetrafluoride, or polyvinylchlorotrifluoride), polystyrene,
polyvinylester (e.g., polyvinyl acetate, etc.), or a mixture of two or more thereof.
The monofilaments 114 are extruded onto a substrate having the desired
structural profile to form the web 112. The web 112 is preferably constructed in
accordance with techniques well known to one of ordinary skill in the art, such as
disclosed by, for example, U.S. Patent Nos. 3,687,759; 3,691,004; and 4,212,692,

Due to its filamentatious structure, the web 112 contains a great number of mutually
interconnected voids that allow gases and liquid to flow freely therethrough.

In one example, the monofilaments 114 may have an average diameter in the
range of 0.25 mil to 6 mils, or in another example in the range of 0.50 mil to 5 mils, or
in another example in the range of 0.75 mil to 4.5 mils, or in another example in the
range of 1 mil to 4 mils.

The density of the mat is influenced by the diameter of the monofilaments
114. Thinner filaments generally form a relatively denser web 112. As the diameter
of the monofilaments 114 is increased, the density of the web 112 decreases and
results in a more open structure. In one example, the web 112 may include less
than 50% void in relation to the entire volume of the web 112. In another example,
the web 112 may include a void amount in the range of 50% to 75% void in relation
to the entire volume of the web 112. In yet another example, the web 112 may
include greater than 75% void in relation to the entire volume of the web 112.

The thickness of the web 112 may be increased or decreased for
accommodating different amounts of a spill. For example, a web 112 required to
contain a five gallon bucket of paint may be thicker than a web 112 required to
contain surgical debris during a surgery.

In one example, the thickness of the web 112 may be in the range of 1 inch to
10 inches, or in another example in the range of 4 inches to 7 inches. In another
example, the thickness of the web 112 may be in the range of 0.1 inch to 1 inch, or in
another example, in the range of 0.4 inch to 0.7 inch. In yet another example, the
thickness of the web 112 may be in the range of 0.05 inch to 0.5 inch, or in another
example, in the range of 0.0625 inch to 0.375 inch. In a preferred embodiment, the
thickness of the web is 0.125 inch.

The resilience or flexibility of the mat 110 may be increased or decreased to
prevent strain in the leg muscles of painters who otherwise are standing on hard

5
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surfaces for long periods of time. The resilience may be varied by varying the
density of the monofilaments in the web and/or the thickness of the web.

Referring now to FIG. 2, the web 212 has a top surface 216, a bottom surface
218 and a plurality of side surfaces 220 extending from the top surface 216 to the
bottom surface 218.

As shown, the protective mat 210 may further include a membrane 222
underlaying at least a portion of the bottom surface 218 of the web 212, as would be
preferred in many applications. The membrane 222 has a top surface 224, a bottom
surface 226 and a plurality of side surfaces 228 extending from the top surface 224
to the bottom surface 226. The membrane 222 may be made of a nonwoven fabric,
canvas, polyester, cotton, rubber, polyvinyl chloride, polyethylene, bitumen, or a
mixture of two or more thereof. The use of a moisture resistant or impervious fabric,
such as rubber, polyvinyl chloride, polyethylene or bitumen allows for the membrane
222 to be very thin. This reduces the weight of the protective mat 210, which
provides an advantage over other applications of floor protection.

The membrane 222 may have a coating with a slip resistant quality, such as a
resin coating.

In one example, the thickness of the membrane 212 is less than 5% of the
thickness of the web 212. In another example, the thickness of the membrane 212 is
in the range of 5% to 50% of the thickness of the web 212, or in another example, in
the range of 10% to 25% of the thickness of the web 212. In yet another example,
the thickness of the membrane 212 is greater than 50% of the thickness of the web
212.

In some embodiments, the membrane 222 is attached to the web 212. The
membrane 222 may be attached to the web 212 by adhesive, welding, nails, staples
or other suitable means.

Referring now to FIG. 3, the mat 310 includes a plurality of spacer elements
330 projecting upwardly away from the top surface 316 of the web 312. Each spacer
element 330 has a top surface 332 at the apex of the spacer element 330. The top
surfaces 332 of the plurality of spacer elements 330 create a contact area, which is
defined as a plane of the top surfaces 332 of the spacer elements 330 on which a
person may stand or walk opposite the underlying membrane 322.

Decreasing the amount of contact surface decreases the chances of tracking
any liquid off of the mat 310. For example, the percentage of space that a shoe

6
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would need to support a 200 pound person may be 2% to 15% of the top surfaces
332 of the plurality of spacer elements 330, leaving 85% to 98% of the top surfaces
332 void. This decreases the chances of tracking any liquid off of the mat 310 than if
a high percentage like 25% or more of the top surfaces 224 was walked upon.

In one embodiment, the top surfaces 332 provide a contact surface less than
25%, based on the total area covered by the mat 310. In another embodiment, the
top surfaces 332 provide a contact surface of less than 10%. In yet another
embodiment, the top surfaces 332 provide a contact surface of less than 5%.

As depicted, the plurality of spacer elements 330 form a peak and valley
pattern. However, the plurality of spacer elements 330 may form any geometric
pattern to allow for gravity to flow the liquid to the bottom surface 318 of the web 312
while maintaining an adequate amount of contact area to suspend a shoed foot.
That is, the protrusions support the person’s shoes/feet above the balance of the top
surface of the web 312.

The plurality of spacer elements 330 may be aligned in an alternating format
as shown or may be aligned into an array of rows. The plurality of spacer elements
330 may be any geometric shape, such as cones, truncated cones, pyramids having
polygonal bases, truncated pyramids having polygonal bases, cylinders, prisms or
spherical units.

In one example, the height of the spacer elements 330 may be in the range of
0.1 inch to 10 inches, or in another example, in the range of 0.25 inch to 5 inches. In
another example, the height of the spacer elements 330 may be in the range of 0.5
inch to 2.5 inches, or in another example in the range of 0.75 inch to 1.5 inches.

In one example, the distance between any two spacer elements 330 may be
in the range of 0.1 inch to 5 inches, or in another example, in the range of 0.25 inch
to 2.5 inches. In another example, the distance between any two spacer elements
330 may be in the range of 0.5 inch to 1.5 inches, or in another example, in the
range of 0.75 inch to 1 inch.

In one example, the spacer elements 330 are formed from the same material
as the web 312. In another example, the spacer elements 330 are formed from a
separate material from the web 312 and the separate material is attached to the web
312.

Referring now to FIGS. 4 and 5, another mat 410 may include at least one
dam 440 extending along at least one of the side surfaces 420 of the web 412. The

7
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dam 440 projects downwardly from the top surface 416 of the web 412 towards the
bottomn surface 418 of the web 412. Spills, especially with thicker liquids (e.g., paint
or blood) will tend to stay in place because of the surface tension. However, if the
spill occurs near the edge of the mat 410, the dam 440 would hold the liquid inside
the web 412.

In one example, the dam 440 may have a depth in the range 0.05 inch to 0.35
inch, or in another example, in the range of 0.1 inch to 0.2 inch.

Also as shown, the mat 410 includes at least one bump 442 extending along
at least one of the side surfaces 420 of the top surface 416 of the web 412. The
bump 442 projects upwardly away from the top surface 416 of the web 412. If a spill
occurs near the edge of the mat 410, the bum 412 would contain the liquid within the
web 412.

In one example, the bump 442 may have a height in the range of 0.1 inch to
0.75 inch, or in another example, in the range of 0.25 inch to 0.5 inch.

Though the dam 440 and bump 442 are depicted as extending along at least
one of the side surfaces 420 of the top surface 416 of the web 412, the dam 440 and
bump 442 may be located anywhere on the top surface 416 of the web 412 to hold
and contain liquid, such as towards the center of the web 412. In particular, the dam
440 and the bump 442 may extend along the periphery of the web 412.

As also shown in FIG. 4 (but not in FIG. 5), the mat 410 may be provided at its
peripheral edges with containment wall 444 that is impervious to liquid. The wall 444
may be tape adhered to the sides of the mat 410 to contain any liquid spilled on the
mat 410 and prevent it from flowing off the mat 410. The wall 444 may be part of the
membrane 422 that extends past the side surfaces 420 of the web 412 and is
adhered to the side surfaces of the web 412 to form a tray-like containment
structure.

Referring now to FIGS. 6 and 7, another mat 610 may include at least one
binding strip 660 attached to the top surface 616 of the web 612 and extending along
at least one of the side surfaces 620 of the web 612, or contacting the bottom
surface 626 of the membrane 622 and extending along at least one of the side
surfaces 628 of the membrane 622. As depicted, the mat 610 includes one binding
strip 660 contacting the top surface 616 of the web 612 and extending along at least
one of the side surfaces 620 of the web 612 and one binding strip 660 contacting the
bottom surface 626 of the membrane 622 and extending along at least one of the

8
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side surfaces 628 of the membrane 622. The binding strip 660 secures the
protective mat 610 to the surface to be protected.

The binding strip 660 may include a pressure sensitive adhesive 662 having a
release liner 664 to protect the adhesive 662 until the mat 610 is ready for use.

Though the binding strips 660 are depicted as extending along at least one of
the side surfaces 620 of the web 612 and extending along at least one of the side
surfaces 628 of the membrane 622, the binding strip 660 may be located anywhere
on the protective mat 610 where securing is necessary, such as towards the center
of the top surface 616 of the web 612 or the center of the bottom surface 626 of the
membrane 622.

As shown in FIG. 6 (but not in FIG. 7), the mat 610 may include an absorptive
pad 666 near the side surfaces 620 and 628 to enable wiping off support elements
removed from or exiting the central portion of the mat 610, such as feet, shoes,
painting equipment or ladder pads. In other embodiments, the absorptive pad 666
may be part of the membrane 622 that extends beyond the side surfaces 620 of the
web 612,

Referring now to FIG. 8, a method for using the protective mat 810 for
protecting a floor 880 from spillage and debris includes overlaying a portion of the
floor 880 with the protective mat 810. Because the properties of the protective mat
810, the web 812 and the membrane 822 are the same as that of the protective mat,
the web and the membrane described in relation to FIGS. 1-7, a full description here
will be omitted.

As discussed above, the protective mat 810 may include the web 812 or the
protective mat 810 may include the web 812 and the membrane 822. In
embodiments where the protective mat 810 includes the web 812 and excludes the
membrane 822 (e.g., FIG. 1), a separate membrane 822 may be overlaid onto a
portion of the floor. Then, the protective mat 810 may be overlaid onto the
membrane 822.

The protective mat 810 may further include at least one binding strip 860
contacting the top surface 816 or the bottom surface 818 of the web 812 and
extending along at least one of the side surfaces 820 of the web 812. As depicted,
the protective mat 810 includes one binding strip 860 contacting the top surface 816
of the web 812 and extending along at least one of the side surfaces 820 of the web
812 and one binding strip 860 contacting the bottom surface 818 of the web 812 and

9
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extending along at least one of the side surfaces 820 of the web 812. The binding
strip 860 secures the web 812 to the membrane 822 or the floor 880.

Referring now to FIG. 9, the method further includes forming the protective
mat 910 into a roll 990. The floor (FIG. 8) may be overlaid with the protective mat
910 by rolling out the roll 990 onto the floor such that the bottom surface (FIG. 8) of
the web 910 contacts the floor. In some embodiments, the mat 910 may include a
zip strip edge (not shown) to bond two rolls 990 side by side.

Although the invention has been shown and described with respect to a
certain embodiment or embodiments, it is obvious that equivalent alterations and
modifications will occur to others skilled in the art upon the reading and
understanding of this specification and the annexed drawings. In particular regard to
the various functions performed by the above described elements (components,
assemblies, devices, compositions, etc.), the terms (including a reference to a
"means") used to describe such elements are intended to correspond, unless
otherwise indicated, to any element which performs the specified function of the
described element (i.e., that is functionally equivalent), even though not structurally
equivalent to the disclosed structure which performs the function in the herein
illustrated exemplary embodiment or embodiments of the invention. In addition,
while a particular feature of the invention may have been described above with
respect to only one or more of several illustrated embodiments, such feature may be
combined with one or more other features of the other embodiments, as may be
desired and advantageous for any given or particular application.

10
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1 A protective floor mat comprising:

& webh of exiruded polymer moncfilaments, the polymer monoiilamnds being
haeat welded at lunclions to forn 2 matrix of targled monofilaments, the wab having 8
top surfane, a botlom surface and a plurslity of side surfaces evdending from the fop
suface 10 the bollom surface. the web including a void amount of &l least 50% in
rajation to the sntire volume of the web: and

an imparnvious membrane undarlaying al least a portion of the bottom surfece
of the weab, the mambrans having a top surface, a botlom suface and a plurality of
gide aurfaces sxlending from the top surface o the botlom surface, wherein

the mat includes al least one of a dam projecting downwardly from the o
surfase of the web towards the botiom aurface of e web and sxdending along at
feast one of the side swrfaees of the web, and a bump projaciing upverdly away from
the ton suriacs of iho web and extending along &t least ona of ihe side surfaces of

the web.

2. The mat of olaim 1, wherein the web Mas & thickness in the range of
.0825 inch {0 0.375 inch,

3. The mal of Claims 1 or 2, wherain the impervious mambrane 5 affixed

iy the hotiom surface of the web,

4. The mat as in one of claims 1 1o 3, whersin Ihe impervious membrane
COMBIsEs & nonwoven fabric, canvas, polvaster. collon, rabber, polyvinyd enloride,

poivethydane, Diinhen, or 3 mixtere of haio or more thareof

5. The mat as in one of claims 1 to 4, whersin the mat includes a plurality
spacer elements profeching upwardly away from the top surface of the web,
&. The mat of clawrn &, wharein the plurality of spacer slemeania e formed

from the same malerial ag the web

Date Regue/Date Received 2021-09-02
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7 The mal as in one of cldims 1 10§, whersin he mat Tuther indudes at
fmast one hinding strip contacting the 1op surface of the web and exderding siong &t
east at isast one of the side surfaces of the waly, or conkacling the bottom surface of
thea ivpetdots mambrane and sxtending along at lsast one of the side surfaces of

the impervious membrane.

8. A prodective floor mat comprising:

& web of exiruded polymer monafilaments, the polymer monofilaments being
Freal welded at junctions (o form a matix of tangled monofilaments, the web having a
top surface, a botlom surtece and a piurality of side surfaces exiending from the top
surfzoe o he botlom suface. te web ncluding a void amound of & least 55% in
refation (0 the entire volume of the web; and

a prassure sensitive adhesive on &t least one of the top and boltom swfaces,
whierain

the matincludes at least ong of 2 dam projecting dowrwardly from the top
surface of he web towards the beflore sutface of the web and extending along at
least ore of the side surfaces of the wab, and & bump projecting upwardly away from
the top swripoe of the web and extending along & least one of the side surfaces of

e web.

g The mat of clairm 8, further including a release laver covering the

prassure sensitive auhasive,

A A method for arotecting & floor frams spillage and debris, the method
COMOHsIng

ovariaving a porlion of the floor with a8 prdective mal, the protective mat
including a web ¢f exdruded polymey moncfilamends and an impervicus membrane,

the polymer raonadiaments being head welded at imstions fo form g miatrie of

tangied maonofilaments, the web having a top surface, » boltom swriace anda

puradity of side surfaces extending from the top sweface in the hotiom surface, the
web inchuding & void amount of o least S0% I relation to the entire valume of the
waly, the mat including al ieast one of a dam projecting downwardly from the lop
surfzee of the wab and extending aiong al leas! one of the sios surfaces of he web,

and a bump projecting upwardly irom the {op swface of e web and extending along

e
A
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at least one of the side surfaces of the web, the impervicus membrans underiaving
aileast a pordinn of the botlor swrface of the wely, the impanious mambrana having
3 lop surface, o bottom surface and a pluraiity of side surfaces extending fromi the
op suiface (o the bollom surfade.

5
11, The melhod of ciaim 10, wherain ihe impendous mernbrans includes a
norwoven fabric, canvas, polyester, cotlon, rubber, pobyviny chioride, polyethylene,
nitumen, or a modure of hwo or more ereof.
0 12,

e maeihod of claims 10 or 11, wherein the protective mat furliwer
includes af leasi one binding strp contaciing the top surfacs or the botlom surface of
the web and exignding stong 2t least one of he side sufaces of the web

13

The methad a5 in one of daims 10 1o 12, further including forming the

15 profective mat into 2 roll and the floor is overlpid with the protective mat by relling oul
tha roll onte the floor such that the bottiom surface of the impervious membrans
sontacts the floor.

14 The method as io one of dedrnes 1010 13, wherein the web Hios &

20

thicknass in the range of 8.08285 inch 10 G375 inch
18, The msthod as in one of claims 10 o 14, wheren the mat ncludes &

purality spacer slements projecting upwardly awsy from ihe lop surface of the wel
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