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(57) ABSTRACT 

A method for enhancing the performance characteristics of a 
modular synthetic ?oor tile, Which includes con?guring a 
plurality of structural members to de?ne an upper contact 
surface With a plurality of openings in the upper contact 
surface of the ?oor tile, con?guring each of the structural 
members to comprise a thickness su?icient to support a load 
about the upper contact surface and With a contact ?at having 
a smooth surface and a Width between 0.03 and 0.08 inches, 
and con?guring the upper contact surface With a dry static 
coe?icient of friction of at least 0.6 and an abrasion index no 
greater than 20. 
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Choosing a shape for a plurality of openings 
in the upper contact surface of a modular synthetic floor tile, 

with each of the plurality of openings having a 
uniform aperture area and being bounded 

by a plurality of intersecting structural members. 

/12 

l 
Sizing the uniform aperture area of each 

of the plurality of openings to releasably receive 
a portion of the sole of the user. 

J14 

l 
Shaping each of the structural members to comprise 

a thickness sufficient to support a load 
and having a smooth contact flat 

defining a portion of the upper contact surface. 

16 

i 18 

Configuring each of the structural members with 
transition surfaces between the smooth contact flat 

and the side face surfaces to provide 
the upper contact surface with 

an dry static coefficient of friction greater than .60 and 
an ASTM F1015 Abrasion Index of less than 20. 

FIG. 1 
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22 

Arranging a plurality of interconnecting structural members / 
to define an upper contact surface of the floor tile 

having a plurality of openings. 

l 
Shaping each of the structural members to comprise J 24 

a thickness sufficient to support a load about 
the upper contact surface and having 

a contact flat defining a portion of the upper contact surface, 
the contact flat comprising a smooth surface and 
having a width between 0.03 and 0.08 inches. 

l I J 26 
Configuring the upper contact surface with 

a dry static coefficient of friction of at least 0.6 and 
an abrasion index no greater than 20. 

FIG. 2 
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METHOD OF MAKING A MODULAR 
SYNTHETIC FLOOR TILE CONFIGURED 

FOR ENHANCED PERFORMANCE 

RELATED APPLICATIONS 

[0001] The present application is a continuation in-part 
application, Which claims the bene?t of US. patent applica 
tion Ser. No. 11/732,714, ?ledApr. 3, 2007, Which claims the 
bene?t of US. patent application Ser. No. 11/244,723, ?led 
Oct. 5, 2005, Which claims the bene?t of US. Provisional 
Application No. 60/616,885, ?led Oct. 6, 2004. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to synthetic 
?oor tiles, and more particularly to a modular synthetic ?oor 
tile in Which its elements are designed and con?gured to 
enhance the performance characteristics of the ?oor tile 
through optimization of various design factors. 

BACKGROUND OF THE INVENTION AND 
RELATED ART 

[0003] Numerous types of ?ooring have been used to create 
multi-use surfaces for sports, activities, and for various other 
purposes. In recent years, the technology in modular ?ooring 
assemblies or systems made of a plurality of modular ?oor 
tiles has become quite advanced and, as a result, the use of 
such systems has groWn signi?cantly in popularity, particu 
larly in terms of residential and portable game court use. 
[0004] Modular synthetic ?ooring systems generally com 
prise a series of individual interlocking or removably cou 
pling ?oor tiles that can either be permanently installed over 
a support base or sub?oor, such as concrete or Wood, or 
temporarily installed over a similar support base or sub?oor 
from time to time When needed, such as in the case of a 
portable game court installed and then removed in different 
locations for a particular event. These ?oors and ?oor systems 
can be used both indoors or outdoors. 
[0005] Modular synthetic ?ooring systems utiliZing modu 
lar synthetic ?oor tiles provide several advantages over more 
traditional ?ooring materials and constructions. One particu 
lar advantage is that they are generally inexpensive and light 
Weight, thus making installation and removal less burden 
some. Another advantage is that they are easily replaced and 
maintained. Indeed, if one tile becomes damaged, it can be 
removed and replaced quickly and easily. In addition, if the 
?ooring system needs to be temporarily removed, the indi 
vidual ?oor tiles making up the ?ooring system can easily be 
detached, packaged, stored, and transported (if necessary) for 
subsequent use. 
[0006] Another advantage lies in the types of materials that 
are used to construct the individual ?oor tiles. Since the 
materials are engineered synthetics, the ?ooring systems may 
comprise durable plastics that are extremely durable, that are 
resistant to environmental conditions, and that provide long 
lasting Wear even in outdoor installations. These ?ooring 
assemblies generally require little maintenance as compared 
to more traditional ?ooring, such as Wood. 

[0007] Still another advantage is that synthetic ?ooring sys 
tems are generally better at absorbing impact than other long 
lasting ?ooring alternatives, such as asphalt and concrete. 
Better impact absorption translates into a reduction of the 
likelihood or risk of injury in the event a person falls. Syn 
thetic ?ooring systems may further be engineered to provide 
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more or less shock absorption, depending upon various fac 
tors such as intended use, cost, etc. In a related advantage, the 
interlocking connections or interconnects for modular ?oor 
ing assemblies can be specially engineered to absorb various 
applied forces, such as lateral forces, Which can reduce cer 
tain types of injuries from athletic or other activities. 

[0008] Unlike traditional ?ooring made from asphalt, 
Wood, or concrete, modular synthetic ?ooring systems 
present certain unique challenges. Due to their ability to be 
engineered, the con?guration and material makeup of indi 
vidual ?oor tiles varies greatly. As a result, the performance or 
performance characteristics provided by these types of ?oor 
tiles, and the corresponding ?ooring systems created from 
them, also varies greatly. There are tWo primary performance 
characteristics, beyond those described above (e.g., shock 
absorption), that are commonly considered in the design and 
construction of synthetic ?oor tiles for athletic purposes: 1) 
traction or grip of the contact surface, Which is a measure of 
the coef?cient of friction of the contact surface; and 2) contact 
surface abrasiveness, Which is a measure of hoW much the 
contact surface abrades a given object that is dragged over the 
surface. 

[0009] In order for the contact surface of a ?ooring system 
to provide high performance characteristics, such as those 
that Would enable athletes to quickly start, stop, and turn, the 
contact surface must provide good traction. Currently, efforts 
have been undertaken to improve the traction of synthetic 
?ooring systems. Such efforts have included forming nubs or 
a pattern of protrusions that extend upWard from the contact 
surface of the individual ?oor tiles. HoWever, such nubs or 
protrusions, While providing someWhat of an improvement in 
traction over the same surface Without such nubs, signi? 
cantly increases the abrasiveness of the contact surface, and 
therefore the likelihood of injury in the event of a fall. Indeed, 
such nubs create a rough or coarse surface. In addition, the 
existence of nubs or protrusions creates irregular or uneven 
surfaces that may actually reduce traction depending upon 
their con?guration and siZe. 
[0010] Another effort undertaken to improve traction has 
involved forming a degree of texture, particularly an aggres 
sive texture, in the upper or top surfaces of the various struc 
tural members or elements de?ning the contact surface of the 
?ooring system. HoWever, this only marginally improves 
traction, primarily because the texture, although seemingly 
aggressive, is unable to be pronounced enough to have any 
signi?cant effect on the surface area of an object moving 
about the contact surface. This is particularly the case in the 
event the object comprises a large surface area (as compared 
to the surface area of the contact surface) and exerts a large 
normal force, such as an athlete Whose shoe surface area and 
large normal force almost negate such practices. 
[0011] With respect to the performance characteristic of 
abrasiveness of the contact surface of the ?ooring system, 
many ?oor tile designs sacri?ce this in favor of improved 
traction. Indeed, the tWo most common Ways to increase 
traction discussed above, namely providing raised nubs or 
other protrusions and providing aggressive texture on the 
contact surface, function to negatively increase the abrasive 
ness of the ?oor tiles and the ?ooring system in most prior art 
?oor tiles. Thus, although a ?ooring system may provide 
good traction, there is most likely a higher risk for injury in 
the event of a fall due to the abrasive nature of the ?ooring 
system. 
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[0012] Abrasiveness may further be compounded by the 
sharp edges existing about the tile. Indeed, it is not uncom 
mon for individual ?oor tiles to have a perimeter around and 
de?ning the dimensions of the ?oor tile consisting of tWo 
surfaces extending from one another on an orthogonal angle. 
It is also not uncommon for the various structural members 
extending betWeen the perimeter and de?ning the contact 
surface to also comprise tWo orthogonal surfaces. Each of 
these represents a sharp, rough edge likely to abrade, or at 
least have a tendency to abrade, any object that is dragged 
over these edges under any amount of force. The combination 
of current traction-enhancing methods along With the edges 
of sharp perimeter and structural members, all contribute to a 
more abrasive contact surface. 

SUMMARY OF THE INVENTION 

[0013] In light of the problems and de?ciencies inherent in 
the prior art, the present invention seeks to overcome these by 
providing a unique ?oor tile and ?ooring system designed to 
provide an increase of traction Without the abrasiveness of 
prior related ?oor tiles and systems. Rather than providing 
raised nubs or an abrasive aggressive texture to increase trac 
tion about the contact surface of the ?oor tile, the present 
invention increases traction by enhancing or increasing the 
coef?cient of friction about the contact surface While simul 
taneously maintaining loW abrasiveness or a loW abrasion 
index about the contact surface. The coef?cient of friction of 
any given ?oor tile manufacture in accordance With the 
present invention may be enhanced or increased by striking 
an optimiZed and careful balance betWeen various design 
factors, such as the ratio of surface area to the siZe of the 
openings of the contact surface. Stated differently, the coef 
?cient of friction of the contact surface may be manipulated 
and selected by balancing various design factors, such as the 
siZe of the contact surface openings, the geometry of such 
openings, as Well as the siZe and con?guration of the various 
structural members de?ning such openings. Each of these, 
either individually or collectively, function to affect the coef 
?cient of friction depending on their con?guration. In any 
given embodiment, each of these parameters may be manipu 
lated and optimiZed during design and manufacture to pro 
vide a ?oor tile having enhanced performance characteristics. 
[0014] A ?oor tile formed in accordance With an effort to 
optimiZe various design constraints, such as the above-dis 
cussed parameters, also bene?ts from being much less abra 
sive as compared to other prior related ?oor tiles. Abrasive 
ness may be further reduced by providing blunt edges or 
transition surfaces along the perimeter of the ?oor tile, as Well 
as the various structural members de?ning the openings and 
contact surface. 

[0015] The present invention resides in a method for 
enhancing the performance characteristics of a modular syn 
thetic ?oor tile, comprising arranging (or con?guring) a plu 
rality of interconnecting structural members to de?ne an 
upper contact surface of the ?oor tile having a plurality of 
openings; shaping (or con?guring) each of said structural 
members to comprise a thickness suf?cient to support a load 
about said upper contact surface and having a contact ?at 
de?ning a portion of said upper contact surface, said contact 
?at comprising a smooth surface and having a Width betWeen 
0.03 and 0.08 inches; and con?guring said upper contact 
surface With a dry static coef?cient of friction of at least 0.6 
and an abrasion index no greater than 20. 
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[0016] The present invention also resides in a method for 
enhancing the performance characteristics of a modular syn 
thetic ?oor tile, said method comprising: arranging a plurality 
of interconnecting structural members to de?ne an upper 
contact surface of the ?oor tile having a plurality of openings; 
siZing each of said openings to comprise an area betWeen 0.06 
in2 and 0.12 in2; shaping each of said structural members to 
comprise a thickness suf?cient to support a load about said 
upper contact surface and having a contact ?at de?ning a 
portion of said upper contact surface, said contact ?at com 
prising a Width betWeen 0.03 and 0.08 inches, and a transition 
surface extending from said contact ?at to a side surface of 
said structural member, said transition surface de?ning a 
portion of saidupper contact surface and providing said struc 
tural members With a blunt edge; and con?guring said upper 
contact surface With a dry static coef?cient of friction of at 
least 0.6 and an abrasion index no greater than 20. 
[0017] The present invention further resides in a modular 
synthetic ?oor tile comprising: a plurality of interconnecting 
structural members de?ning an upper contact surface of the 
?oor tile having a plurality of openings, said plurality of 
structural members comprising a contact ?at de?ning a por 
tion of said upper contact surface and having a Width betWeen 
0.03 and 0.08 inches, said openings comprising an area 
betWeen 0.06 in2 and 0.12 in2, said upper contact surface 
having a dry static coef?cient of friction of at least 0.6, and 
said upper contact surface having an abrasion index of no 
greater than 20. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The present invention Will become more fully 
apparent from the folloWing description and appended 
claims, taken in conjunction With the accompanying draW 
ings. Understanding that these draWings merely depict exem 
plary embodiments of the present invention they are, there 
fore, not to be considered limiting of its scope. It Will be 
readily appreciated that the components of the present inven 
tion, as generally described and illustrated in the ?gures 
herein, could be arranged and designed in a Wide variety of 
different con?gurations. Nonetheless, the invention Will be 
described and explained With additional speci?city and detail 
through the use of the accompanying draWings in Which: 
[0019] FIG. 1 is a ?owchart depicting a method for making 
an upper contact surface of a modular synthetic ?oor tile, in 
accordance With an exemplary embodiment of the present 
invention; 
[0020] FIG. 2 is a ?owchart depicting a method for making 
an upper contact surface of a modular synthetic ?oor tile, in 
accordance With another exemplary embodiment of the 
present invention; 
[0021] FIG. 3 illustrates a perspective vieW of an exemplary 
upper contact surface and support base of a modular synthetic 
?oor tile, made in accordance With an exemplary embodiment 
of the present invention; 
[0022] FIG. 4 illustrates a top vieW of the exemplary upper 
contact surface and support base of a modular synthetic ?oor 
tile of FIG. 3; 
[0023] FIG. 5 illustrates a bottom vieW of the exemplary 
upper contact surface and support base of a modular synthetic 
?oor tile of FIG. 3; 
[0024] FIG. 6 illustrates a cut-aWay sectional vieW of the 
exemplary upper contact surface of FIG. 3; 
[0025] FIG. 7a is a schematic representation of a frictional 
force diagram of a ?at surface; 
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[0026] FIG. 7b is a schematic representation of a frictional 
force diagram of an exemplary upper contact surface made in 
accordance With the method of the present invention; 
[0027] FIG. 8 illustrates a top vieW of another exemplary 
upper contact surface of a modular synthetic ?oor tile made in 
accordance With the method of the present invention; 
[0028] FIG. 9 illustrates a cut-aWay sectional vieW of the 
exemplary upper contact surface of FIG. 8, along section lines 
A-A and B-B; 
[0029] FIG. 10 illustrates a partial sectional side vieW of an 
exemplary upper contact surface made in accordance With an 
exemplary embodiment of the present invention, and an 
object acting on the openings and structural members of the 
upper contact surface; 
[0030] FIG. 11 illustrates a partial top vieW of the exem 
plary upper contact surface of FIG. 9; 
[0031] FIG. 12 illustrates a cut-aWay sectional vieW of 
another exemplary upper contact surface, formed in accor 
dance With the method of the present invention; and 
[0032] FIG. 13 illustrates a top vieW of a modular synthetic 
?oor tile in accordance With still another exemplary embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0033] The folloWing detailed description of exemplary 
embodiments of the invention makes reference to the accom 
panying draWings, Which form a part hereof and in Which are 
shoWn, by Way of illustration, exemplary embodiments in 
Which the invention may be practiced. While these exemplary 
embodiments are described in su?icient detail to enable those 
skilled in the art to practice the invention, it should be under 
stood that other embodiments may be realiZed and that vari 
ous changes to the invention may be made Without departing 
from the spirit and scope of the present invention. Thus, the 
folloWing more detailed description of the embodiments of 
the present invention is not intended to limit the scope of the 
invention, as claimed, but is presented for purposes of illus 
tration only and not limitation to describe the features and 
characteristics of the present invention, to set forth the best 
mode of operation of the invention, and to suf?ciently enable 
one skilled in the art to practice the invention. Accordingly, 
the scope of the present invention is to be de?ned solely by the 
appended claims. 
[0034] The folloWing detailed description and exemplary 
embodiments of the invention Will be best understood by 
reference to the accompanying draWings, Wherein the ele 
ments and features of the invention are designated by numer 
als throughout. 
[0035] The present invention describes a method and sys 
tem for enhancing the performance characteristics of a syn 
thetic ?ooring system comprising a plurality of individual 
modular ?oor tiles. The present invention discusses various 
design factors or parameters that may be manipulated to 
effectively enhance, or even optimiZe, the performance char 
acteristics of individual modular ?oor tiles, and the resulting 
assembled ?ooring system. Although a ?oor tile possesses 
many performance characteristics, those of coef?cient of fric 
tion and abrasiveness are the focus of the present invention. 
[0036] Generally speaking, it is believed that the coef?cient 
of friction of a modular synthetic ?oor tile may be enhanced 
by balancing and manipulating a plurality of various design 
considerations or parameters, such as the geometry of the 
openings in the upper contact surface of the ?oor tile, the siZe 
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of the openings, the surface area of the upper contact surface 
as expressed by the siZe of the contact area, or contact ?at, on 
the top surface of the structural members, and the geometry of 
a transition surface Which can extend betWeen the horizontal 
top surface and the vertical side faces of the structural mem 
ber. Other design parameters, such as material makeup, are 
also important considerations. The present invention contem 
plates the balance of one of these factors With at least one 
additional one to achieve the desired performance character 
istics. 

[0037] With respect to the surface area of the upper contact 
surface, and particularly the various structural members mak 
ing up or de?ning the upper contact surface, it has been found 
that the coef?cient of friction or traction of a ?oor tile, and 
ultimately an assembled ?ooring system, may be enhanced by 
manipulating the ratio of surface area to opening area (Which 
is directly related to or dependant on the siZe of the openings). 
A ?oor tile comprising a plurality of openings formed in its 
contact surface for one or more purposes (e.g., to facilitate 
Water drainage, etc.) Will obviously sacri?ce to some extent 
the surface area compared to the opening area. HoWever, the 
siZe of the openings and the thickness of the top surfaces of 
the structural members making up the openings (Which top 
surfaces at least in part de?ne the upper contact surface, and 
particularly the surface area of the upper contact surface) may 
be manipulated to achieve a ?oor tile having a greater or 
reduced coef?cient of friction. 

[0038] With respect to the siZe of the openings in the upper 
contact surface, these also can be manipulated to enhance the 
coef?cient of friction. It has been discovered that the open 
ings can be con?gured to releasably receive and apply a 
compression force to objects, such as the foot or sole of the 
shoe of the user, acting on or moving about the contact surface 
of the ?oor tile that are suf?ciently pliable. Openings too 
small may not adequately receive any portion of an object, 
thus leaving the surface rather slick and reducing the overall 
traction of the ?oor tile, While openings too large may limit 
the area of the object being acted on by the openings, as Well 
as increase the abrasiveness of the ?oor tile. 

[0039] With respect to the geometry of the openings in the 
upper contact surface, it has been discovered that certain 
openings are able to enhance the coef?cient of friction of a 
?oor tile better than others, particularly When other design 
considerations fall outside optimal ranges. Speci?cally, open 
ings having a plurality of Well-de?ned angles, either acute or 
obtuse (as de?ned beloW) function to enhance the coef?cient 
of friction by applying a compression force to suitably pliable 
objects acting on or moving about the contact surface. By 
providing a plurality of Well-de?ned angles in some or all of 
the openings of a modular synthetic ?oor tile, and With the 
openings being large enough to receive a portion of the sole or 
foot of the user, the openings are able to essentially Wedge a 
portion of the sole or foot in those segments of the openings 
formed by the Well-de?ned angles. By doing so, one or more 
compression forces are induced and caused to act on the 
object, Which compression forces function to increase the 
coef?cient of friction. Nonetheless, such Well de?ned angles 
are not required to provide optimal conditions about a surface 
of a ?oor tile When taking into consideration other design 
factors or parameters that may be balanced against one 
another to achieve the desired overall performance character 
istics of high traction and loW abrasiveness. 
[0040] Finally, it has also been discovered that blunting the 
edges betWeen the horiZontal top surface, or contact ?at, and 
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the vertical sides or faces of the structural members bounding 
the openings can further improve the coe?icient of friction by 
providing an oblique surface against Which the sole or foot of 
the user can ?nd additional purchase. This can be accom 
plished by providing a transition surface betWeen the top 
surface and side faces that is designed to eliminate the sharp 
edge that Would otherWise exist betWeen these tWo surfaces. 
The transition surface may comprise a curved con?guration, 
such as an arc or radius, or may comprise a linear con?gura 
tion, such as a chamfer, With the linear segment extending 
doWnWard on an incline from the top surface. The transition 
segment may also comprise a combined linear and nonlinear 
con?guration. The concept of a blunt transition surface may 
also be applied to the series of structural members making up 
the perimeter of the ?oor tile. 
[0041] It is contemplated that all of these design parameters 
may be carefully considered and balanced for a given ?oor 
tile. It is also contemplated that each of these design param 
eters may be optimiZed for a given ?oor tile design. Opti 
miZed does not necessarily mean maximized. Indeed, 
although it Will most likely alWays be desirable to maximiZe 
the coe?icient of friction of a particular ?oor tile, this may not 
necessarily mean that each of the above-identi?ed design 
parameters is maximiZed to achieve this. For a given ?oor tile, 
the coe?icient of friction may be best enhanced by some 
design parameters giving Way to some extent to other design 
parameters. Thus, each one is to be carefully considered for 
each ?oor tile design. In addition, there may be instances 
Where the coe?icient of friction may not alWays be maxi 
miZed. For example, aesthetic constraints may trump the abil 
ity to maximiZe the coef?cient of friction. In any case, it is 
contemplated that by manipulating the above-identi?ed 
design parameters that the coef?cient of friction for any given 
?oor tile may be enhanced, or optimiZed, to some degree. 
[0042] To illustrate, it may not be possible, in some 
instances, to maximiZe the ratio of surface area to opening 
area for a particular ?oor tile. HoWever, this does not mean 
that the ratio cannot nevertheless be optimiZed. By optimiZ 
ing this ratio, taking into account all other design parameters, 
the overall coe?icient of friction of the ?oor tile may be 
enhanced to some degree, even in light of other overriding 
factors. 
[0043] It has also been discovered that the coe?icient of 
friction can be enhanced Without the need for providing tex 
ture in the contact surface, as exists in many prior related 
designs. Indeed, the present invention advantageously pro 
vides a ?at, planar contact surface Without texture to achieve 
an enhanced coe?icient of friction. As discussed above, in 
some cases texture can reduce the coef?cient of friction of the 
?oor tile, thus making objects acting on the contact surface 
more prone to slipping. By providing a ?at, planar contact 
surface, the entire surface area is able to come into contact 
With an object. 

[0044] In a related aspect, it has been discovered that the 
coe?icient of friction of a ?oor tile can be enhanced Without 
the need for additional raised or protruding members extend 
ing upWard from the contact surface, as also is provided in 
many prior related designs. 
[0045] While it is desirable to enhance the coef?cient of 
friction or traction for a given ?oor tile, it is also desirable to 
simultaneously reduce the tendency of the ?oor tile to abrade 
an object. Generally speaking, the abrasiveness of a ?oor tile, 
and subsequent assembled ?ooring system, may be reduced 
by limiting the tendency of the ?oor tile to abrade an object 
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acting on or moving about the contact surface of the ?oor tile. 
By forming various transition surfaces betWeen each of the 
edges and top surfaces of the structural members and the 
perimeter, a softer, smoother contact surface is created. In 
addition, the interface betWeen adjacent tiles is also softened 
due to the transition surface along the perimeter. 

DEFINITIONS 

[0046] The term “tile performance” or “performance char 
acteristic,” as used herein, shall be understood to mean certain 
measurable characteristics of a ?ooring system or the indi 
vidual ?oor tiles making up the ?ooring system, such as grip 
or traction, ball bounce, abrasiveness, shock absorption, dura 
bility, Wearability, etc. As can be seen, this applies to both 
physical related characteristics (e.g., those types of charac 
teristics that enable the ?ooring system to provide a good 
playing surface, or that affect the performance of objects or 
individuals acting on or traveling about the playing surface), 
and safety related characteristics (e. g., those types of charac 
teri stics of the ?oor tile that have a tendency to minimiZe the 
potential for injury). For example, traction may be described 
as a physical performance characteristic that contributes to 
the level of play that is possible about the contact surface. 
Abrasiveness may be termed a safety-related performance 
characteristic, although it is not necessarily an indicator of 
hoW Well the ?ooring system Will affect or enable sports or 
activity play and at What level. Nonetheless, the ability to 
minimiZe injury and enable safe play, particularly in the event 
of a fall, is an important consideration. 
[0047] The term “traction,” as used herein, shall be under 
stood to mean the measurement of coe?icient of friction of 
the ?ooring system (or individual ?oor tiles) about its contact 
surface. 
[0048] The term “traction index” as used herein, shall be 
understood to mean the average dry coe?icient of friction, 
Which is a composite value of both the dynamic and static 
values as tested under dry conditions. 
[0049] The terms “abrasive” or “abrasiveness,” as used 
herein, shall be understood to mean the tendency of the ?oor 
ing system (or individual ?oor tiles) to abrade or chafe the 
surface of an object that drags or is dragged across its contact 
surface. One test for abrasion is the standardized ASTM 
(American Society for Testing and Materials) Fl0l5-3 Test, 
entitled “Standard Test Method for Relative Abrasiveness of 
Synthetic Turf Playing Surfaces.” 
[0050] The term “acute,” as used herein, shall be under 
stood to mean an angle or segment of structural members 
intersecting one another on an angle less than 90°. 
[0051] The term “right-angle,” as used herein, shall be 
understood to mean an angle or segment of structural mem 
bers intersecting one another on an angle equal to 90°. 
[0052] The term “obtuse,” as used herein, shall be under 
stood to mean an angle or segment of structural members 
intersecting one another on an angle greater than 90°. 
[0053] The term “transition surface,” as used herein, shall 
be understood to mean a surface or edge extending betWeen a 
top surface or contact ?at of a structural member or perimeter 
member, and a face or side surface of that member to provide 
a soft or blunt transition betWeen the top surface and the face. 
Such a transition surface can function to reduce abrasiveness 
and improve traction of the ?ooring system. A transition 
surface may comprise a linear segment, a round segment 
having a radius or an arc to provide a rounded edge, or any 
combination of these. 
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[0054] The term “quadrilateral,” as used herein, shall be 
understood to mean a polygon With four sides or edges and 
four vertices or corners. Quadrilaterals can include squares, 
rectangles, and diamonds (rhombus) and variations thereof. 
[0055] The term “area of the opening” or “aperture area,” as 
used herein, shall be understood to mean the calculated or 
quanti?able area or siZe of the open space or aperture of the 
opening as de?ned by the structural members making up the 
opening and de?ning its boundaries. Commonly knoWn area 
calculations are intended to provide the aperture area of the 
opening(s) measured in any desirable units, such as in2, mm2 
or cm . 

Traction and Abrasiveness 

[0056] One of the more important challenges in the con 
struction of synthetic ?oor tiles and corresponding ?ooring 
systems is the need to provide a contact surface having 
adequate traction or grip. Traction refers to the friction exist 
ing betWeen a drive member and the surface it moves upon, 
Where the friction is used to provide motion. In other Words, 
traction may be thought of as the resistance to lateral motion 
When one attempts to slide the surface of one object over 
another surface. Traction is particularly important Where the 
synthetic ?ooring system is to be used for one or more sports 
related or other similar activities. 
[0057] The level of traction a particular ?ooring system (or 
individual ?oor tile) provides may be described in terms of its 
measured coef?cient of friction. As is Well knoWn, coef?cient 
of friction may be de?ned as a measure of the slipperiness 
betWeen tWo surfaces, Wherein the larger the coef?cient of 
friction, the less slippery the surfaces are With respect to one 
another. One factor affecting coef?cient of friction (or trac 
tion) is the magnitude of the normal force acting on one or 
both of the objects having the tWo surfaces, Which normal 
force may be thought of as the force pressing the tWo objects, 
and therefore the tWo surfaces, together. Another factor 
affecting coef?cient of friction is the type of material from 
Which the surfaces are formed. Indeed, some materials are 
more slippery than others. To illustrate these tWo factors, 
pulling a heavy Wooden block (one having a large normal 
force) across a surface requires more force than does pulling 
a light block (one having a smaller normal force) across the 
same surface. And, pulling a Woodenblock across a surface of 
rubber (large coef?cient of friction) requires more force than 
pulling the same block across a surface of ice (small coef? 
cient of friction). 
[0058] For a given pair of surfaces, there are tWo types of 
friction coef?cient. The coef?cient of static friction, [15, 
applies When the surfaces are at rest With respect to one 
another, While the coef?cient of kinetic friction, uK, applies 
When one surface is sliding across the other. 
[0059] The maximum possible friction force betWeen tWo 
surfaces before sliding begins is the product of the coef?cient 
of static friction and the normal force: Fm“, :uSN. It is impor 
tant to realiZe that When sliding is not occurring, the friction 
force can have any value from Zero up to Fmax. Any force 
smaller than Fmax attempting to slide one surface over the 
other Will be opposed by a frictional force of equal magnitude 
and opposite in direction. Any force larger than Fmax Will 
overcome friction and cause sliding to occur. 

[0060] When one surface is sliding over the other, the fric 
tion force betWeen them is alWays the same, and is given by 
the product of the coef?cient of kinetic friction and the nor 
mal force: FIHKN. The coef?cient of static friction is larger 

Sep. 24, 2009 

than the coef?cient of kinetic friction, meaning it takes more 
force to make surfaces start sliding over each other than it 
does to keep them sliding once started. 
[0061] These empirical relationships are only approxima 
tions. They do not hold exactly. For example, the friction 
betWeen surfaces sliding over each other may depend to some 
extent on the contact area, or on the sliding velocity. The 
friction force is electromagnetic in origin, meaning atoms of 
one surface function to “stick” to atoms of the other surface 
brie?y before snapping apart, thus causing atomic vibrations, 
and thus transforming the Work needed to maintain the sliding 
into heat. HoWever, despite the complexity of the fundamen 
tal physics behind friction, the relationships are accurate 
enough to be useful in many applications. 
[0062] If an object is on a level surface and the force tending 
to cause it to slide is horiZontal, the normal force N betWeen 
the object and the surface is just its Weight, Which is equal to 
its mass multiplied by the acceleration due to earth’s gravity, 
g. If the object is on a tilted surface such as an inclined plane, 
the normal force is less because less of the force of gravity is 
perpendicular to the face of the plane. Therefore, the normal 
force, and ultimately the frictional force, may be determined 
using vector analysis, usually via a free body diagram. 
Depending on the situation, the calculation of the normal 
force may include forces other than gravity. 
[0063] Material makeup also affects the coef?cient of fric 
tion of an object. In most applications, there is a complicated 
set of trade-offs in choosing materials. For example, soft 
rubbers often provide better traction, but also Wear faster and 
have higher losses When ?exedithus hurting ef?ciency. 
[0064] Another important challenge in the production of 
synthetic ?ooring systems is the reduction of the abrasiveness 
of the contact surface. Abrasiveness may be thought of as the 
degree to Which a surface tends to abrade the surface of an 
object being dragged over the surface. A common test for 
abrasiveness of a surface comprises dragging a friable block 
over the surface under a given load. This is done in all direc 
tions over the surface. The block is then removed and Weighed 
to determine its change in Weight from before the test. The 
change in Weight represents the amount of material that Was 
lost or scraped from the block. 
[0065] The more abrasive a ?oor tile is the more it Will have 
a tendency to abrade the skin and clothes of an individual, and 
thus cause injury and damage. Therefore, it is desirable to 
reduce abrasiveness as much as possible. HoWever, because 
traction is considered more desirable, abrasiveness has often 
been sacri?ced for an increase in traction (e.g., by providing 
protrusions and/ or texture about the contact surface). Unlike 
many prior art designs, the present invention advantageously 
provides both an increase in traction and a reduction in abra 
siveness. 

DESCRIPTION 

[0066] With reference to FIG. 1, illustrated is a method 10 
for making an upper contact surface of a modular synthetic 
?oor tile having a high traction index and a loW abrasion 
index, in accordance With one exemplary embodiment of the 
present invention. The method includes the operation of 
choosing 12 a shape for a plurality of openings in the upper 
contact surface. The openings can be given the shape of a 
polygon, and can be organiZed in a repeating pattern across 
the face of the contact surface. Each opening can have a 
uniform area of the opening, or aperture area, and be bounded 
on all sides by structural members having a uniform thick 
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ness. The shapes can be selected from the group consisting of 
triangles, quadrilateral, pentagons, and hexagons, or any 
other shape that alloWs for a repeatable pattern of openings, 
With each opening having a uniform aperture area and a 
perimeter de?ned and bounded by structural members that 
are of uniform thickness. In other embodiments, the areas and 
structural member thicknesses may be non-uniform. 

[0067] The method also includes the operation of siZing 14 
the uniform aperture area of each of the plurality of openings 
to releasably receive a portion of the sole or foot of the user. 
The dimensions of the aperture area of the opening can be 
con?gured to receive and apply a compression force to 
objects, such as the foot or sole of the shoe of the user acting 
on or moving about the contact surface of the ?oor tile, and 
afterwards release the portion of the foot or sole of the shoe. 
In an exemplary embodiment of the present invention, the 
uniform aperture area of each of the plurality of openings can 
be selected to be betWeen 0.06 in2 and 0.12 in2. 
[0068] The method further includes shaping 16 each of the 
structural members to comprise a constant thickness that is 
suf?cient to support the loading generated by the user Without 
substantial deformation and having a smooth contact ?at the 
de?nes a portion of the upper contact surface. The plurality of 
structural members bounding the perimeter of each opening, 
or at least the sub set of structural members directly under the 
foot or sole of the shoe of the user at any one moment, can be 
designed With a thickness great enough to resist and support 
the vertical and lateral loads that can be generated by the user 
While engaging in activities on the surface of the modular tile, 
such as starting, stopping, running, jumping, landing, tWist 
ing, changing direction, etc. The structural members can be 
con?gured to Withstand these loadings Without substantial 
deformation, so that the openings and the top contact ?at 
maintain their con?guration and the tile retains its perfor 
mance characteristics throughout all aspects of the activity. In 
an exemplary embodiment of the present invention, the plu 
rality of structural members can be given a constant thickness 
betWeen 0.09 in and 0.13 in. 

[0069] The method of the present invention may also 
include the step of con?guring 18 each of the structural mem 
bers With transition surfaces betWeen the smooth contact ?at 
and the side faces of structural members to provide the upper 
contact surface With an average dry static coef?cient of fric 
tion greater than 6.0 and an ASTM F1015 Abrasion Index of 
less than 20. As stated hereinabove, the challenges of simul 
taneously providing both a high coef?cient of friction, or 
traction index, With a loW abrasion index may or may not be 
appreciated by one having skill in the art. It can be demon 
strated, both historically and With current examples in the 
prior art, that a high coef?cient of friction is typically asso 
ciated With a high abrasion index, as the tWo most common 
Ways of increasing traction, namely providing raised nubs or 
other protrusions and providing aggressive texture on the 
contact surface, both function to negatively increase the abra 
siveness of the ?oor tiles and the ?ooring system in most prior 
art ?oor tiles. Forming a top contact surface that simulta 
neously provides a coef?cient of friction greater than 0.6 and 
an abrasion index (as measured by the ASTM F101 5-e test) of 
less than 20, is a signi?cant advancement in the state of the art 
and is achieved through careful balance of certain design 
parameters discussed herein. 
[0070] The present invention is particularly advantageous 
over the prior art by providing a measurable standard of 
performance for both the traction and abrasion indexes. The 
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traction index is the average dry coef?cient of friction, Which 
is a composite value of both the dynamic and static values as 
tested under dry conditions, and should be greater than 0.60. 
The methods of testing and ascertaining the values for both 
static and dynamic coef?cients of friction are readily avail 
able to one having skill in the art. The abrasion index of the 
present invention can be measured using the standardized 
ASTM (American Society for Testing and Materials) 
F1015-3 Test, entitled “Standard Test Method for Relative 
Abrasiveness of Synthetic Turf Playing Surfaces,” and should 
be less than 20. 
[0071] The transition surface betWeen the top contact sur 
face and the side faces of each of the plurality of structural 
members does not in and of itself provide the upper contact 
surface With a high traction index and loW abrasion index, but 
instead can be the ?nal factor Working in combination With 
other factors to achieve the desired performance. These other 
factors can include the shape of the opening With multiple, 
Well-de?ned corners, and the siZe or area of the opening 
Which alloWs a portion of the sole of the shoe or foot of the 
user to be temporarily and removably captured and restrained 
While moving over the ?ooring surface. 
[0072] The transition surface can function to provide an 
oblique surface, relative to the upper contact surface, Which is 
better able to restrain and absorb the lateral forces generated 
by the sole or foot of the user during movement over the ?oor 
tile. The transition surface can include a curved con?guration, 
such as an arc or radius, or may comprise a linear con?gura 
tion, such as a chamfer, With the linear segment extending 
doWnWard on an incline from the top surface. The transition 
segment may also comprise a combined linear and nonlinear, 
or curved, con?guration. 
[0073] The method of the present invention can further 
comprise designating a radius of curvature for the transition 
surface extending betWeen the top contact surface and the 
side faces of each of the plurality of structural members, as 
Well as designating the Width of the contact ?at on the top 
contact surface that is bounded on both sides by the curved 
transition surface. The Width of the contact ?at is not equal to 
the previously selected overall Width of the structural mem 
bers, but is the remainder of the overall value after subtracting 
the Width of the curved transition surface from both edges. In 
an exemplary embodiment of the present invention, the Width 
of the contact ?at can be betWeen 0.03 in and 0.08 in, and the 
radius of curvature to be betWeen 0.01 in and 0.05 in. 

[0074] The ?owchart of FIG. 2 depicts another method 20 
for making an upper contact surface of a modular synthetic 
?oor tile, in accordance With an exemplary embodiment of 
the present invention. The method includes the steps of 
arranging 22 (or con?guring) a plurality of interconnecting 
structural members to de?ne an upper contact surface of the 
?oor tile having a plurality of openings, shaping 24 (or con 
?guring) each of the structural members to comprise a thick 
ness suf?cient to support a load about the upper contact 
surface and having a contact ?at that de?nes a portion of the 
upper contact surface a smooth surface and having a Width 
betWeen 0.03 and 0.08 inches, and con?guring 26 the upper 
contact surface With a dry static coef?cient of friction of at 
least 0.6 and an abrasion index no greater than 20. 

[0075] With reference to FIGS. 3-6, illustrated is an exem 
plary upper contact surface and support base of a modular 
synthetic ?oor tile 110, the upper contact surface 114 being 
made in accordance With one exemplary embodiment of the 
present invention. As shoWn, the ?oor tile 110 comprises an 
















