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Description
Field of the invention

[0001] The invention relates to elastic layers - in par-
ticular, elastic layers providing support for a sports floor.

Background and related art

[0002] Sports floors such as artificial turf, playground
floors or other types of floors used in leisure time facilities
typically are elastic and have some shock absorbing
properties. A broad variety of sports floors exists.
[0003] Artificial turf or artificial grass is surface that is
made up of fibers, and is used to replace real grass. The
structure of the artificial turf is designed such that the
artificial turf has an appearance that resembles grass.
Typically, artificial turf is used as a surface for sports such
as soccer, football, rugby, tennis, and golf, and for playing
fields and exercise fields. Furthermore, artificial turf is
frequently used for landscaping applications.

[0004] Artificial turf may be manufactured using tech-
niques for manufacturing carpets. For example, artificial
turf fibers, which have the appearance of grass blades,
may be tufted or otherwise integrated into a carrier. Often,
artificial turfinfill is placed between the artificial turf fibers.
Artificial turf infill is a granular material that covers the
bottom portion of the artificial turf fibers.

[0005] Sometimes, artificial turf is perceived as being
insufficiently "bouncy" if the elasticity of the artificial turf
is not sufficient to allow a ball to bounce back quickly.
Moreover, artificial turf is sometimes perceived as insuf-
ficiently elastic to effectively protect the joints of the play-
ers from injury. Hence, the artificial turf is sometimes in-
stalled on top of an elastic layer. For example, US
2006/0084513 A1 (De Vries et al.) discloses a method
for laying a playing field comprising a layer of a resilient
and/or damping material and a top layer arranged on the
resilient layer. The top layer may be a synthetic turf.
[0006] International patent application WO
2009/118388 A1 describes the forming of an elastic layer
(e-layer) by mixing polymer granules with a polyurethane
binder.

Summary

[0007] The invention provides for an elastic layer (al-
ternately "e-layer" and "elastic layer" throughout), for a
flooring structure comprising the same, and for a method
of manufacturing the elastic layer as specified in the in-
dependent claims.

[0008] Embodiments are given in the dependent
claims. Embodiments and examples described herein
can freely be combined if they are not mutually exclusive.
[0009] Inone aspect, the invention relates to an elastic
layer for use as a support layer for a sports floor. The
elasticlayer is made from a mixture offibers, elastic gran-
ules, and a binder.
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[0010] This may be advantageous, because the fibers
have a much higher surface-to-mass ratio than, for ex-
ample, the rubber granules, and hence provide for an e-
layer with a higher tensile strength than elastic layers
merely comprising elastic granules do. The fibers con-
nect different regions of the e-layer with each other and
provide for a homogeneous distribution of any impacting
force across a large surface area. For example, the force
of the impact of a ball or the force of a player’s foot during
sudden braking or change of direction is distributed by
the fibers within the elastic layer over a comparatively
large area. This reduces the wear and tear of the elastic
layer (and the sports floor lying on top of it), protects the
players from injuries, and improves the movement be-
havior of the ball.

[0011] The protective effect of the fibers is particularly
beneficial in temperate climate zones in which many
freeze-thaw cycles are observed each year. This is be-
cause the frequent freeze-thaw cycles damage the stone
substrate onto which the elastic layer and/or the sports
floor is placed. Larger cracks and holes are created by
water that has managed to penetrate the base layer, be-
cause when water freezes to ice, it has a larger volume
and may thus burst even concrete or stone over the
years. If a ball hits a sports floor that has been laid on an
uneven base layer with larger cracks or holes, or if the
base layer has aged over many years after the sports
floor has been installed at the use site, the ball can dam-
age the elastic layer and/or the sports floor at places that
lie above such a hole. With the placement of the sports
floor on top of an e-layer comprising fibers, this damage
can be prevented, because the fibers in the e-layer en-
sure that the e-layer has a high tensile strength and that
any impacting force is distributed over a comparatively
large area, thereby significantly reducing the force per
square centimeter and the risk of damaging the sports
floor if the force is applied on a sports floor area that
covers a large crack or hole.

[0012] According to embodiments, the elastic granules
arerubbergranules - in particular, styrene-butadiene rub-
ber (SBR) granules and/or ethylene propylene diene
monomer (EPDM) rubber granules.

[0013] This may be beneficial, because the elasticity
provided by the rubber granules protects the joints of the
players from injury. In addition, the increased elasticity
of the ground allows the ball to bounce back farther and
faster.

[0014] According to embodiments, the fibers are non-
stretchable.
[0015] This may be beneficial, because non-stretcha-

ble fibers provide for an e-layer with particularly high ten-
sile strength. For example, many synthetic fibers like ny-
lon are basically non-stretchable at room temperatures.
[0016] According to embodiments, the fibers have a
random orientation within the binder.

[0017] This may be beneficial, because the tensile
strength of the e-layer is increased in all directions of the
e-layer.
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[0018] According to embodiments, the fibers have a
length of atleast 1 cm. Preferably, the fibers have alength
of atleast 2 cm.

[0019] This may be beneficial, because fibers shorter
than 1 cm have been observed to provide only a com-
paratively low increase in the tensile strength.

[0020] According to embodiments, more than 60% of
the fibers have a length of 1-5 cm, preferably 3-4 cm.
[0021] This may be beneficial, because fibers whose
length is within this range have been observed to provide
an e-layerwith high tensile strength. Fibers of even great-
er length may not significantly further improve the tensile
strength, because they may exceed the dimensions of
the e-layer in at least one direction (the vertical direction)
and/or because at a length of about 3-4 cm, the fibers
will basically span the entirety of the e-layers in all direc-
tions such that no significant volume in the e-layer is free
of the fibers.

[0022] According to embodiments, the fibers have dif-
ferent lengths.

[0023] For example, the fibers can comprise fibers
whose lengths are in the range of 0.5-1.5 cm and fibers
whose lengths are in the range of 3-5 cm.

[0024] As another example, the fibers can comprise
fibers whose lengths are basically identical to the height
of the e-layer +/-10% and can fibers whose lengths are
more than twice the height of the e-layer.

[0025] According to embodiments, the height of the e-
layeris atleast 6 mm, preferably atleast 9 mm. However,
the height of the e-layer may depend on the intended use
ofthe floor structure comprising the e-layer. Forexample,
the height of an e-layer of an artificial turf that is to be
used for soccer is preferably about 20 mm to 35 mm. To
the contrary, the height of an e-layer of an artificial turf
that is to be used for a golf court is preferably about 10
mm to 15 mm.

[0026] Accordingto embodiments of the invention, the
height of the e-layer is in the range of 8 mm - 40 mm, in
particular 10-35 mm, in particular 20-35 mm.

[0027] As another example, the length difference be-
tween the maximum or average length of the shortest
10% of the fibers and the maximum or, respectively, av-
erage length of the longest 10% of the fibers can be at
least 3 cm, e.g., at least 4 cm.

[0028] This may be advantageous, because the small
fibers can be oriented freely and randomly in all direc-
tions, including the vertical direction, thereby also in-
creasing the tensile strength in that vertical direction. If
only long fibers would be added to the mixture used for
providing the e-layer, these fibers would be forced to
adopt a horizontal orientation, e.g., from left to right or
vice versa, or from front to back or vice versa, but not a
vertical one because the height of the e-layer may be
less than the length of the fiber. The long fibers signifi-
cantly increase the tensile strength of the e-layer, but
may not all be oriented randomly within the e-layer be-
cause their length may be greater than the height of the
e-layer. Hence, a combination of short and long fibers
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may be particularly advantageous as the combination
may ensure a random orientation of at least a fraction of
the fibers and at the same time a significant increase in
the tensile strength of the e-layer, in particular in a hori-
zontal direction.

[0029] According to embodiments, the fibers are plant
fibers. For example, the plant fibers can be jute fibers,
hemp fibers, flax fibers, bamboofibers, kapok fibers, corn
silk fibers, sisal fibers, coconut fibers, cotton fibers, cel-
lulose fibers, or mixtures thereof.

[0030] This may be advantageous as plant fibers are
typically cheap and biodegradable. Hence, an environ-
mentally friendly and cheap fiber type may provide for an
e-layer whose CO, footprint is smaller than that of con-
ventional e-layers for artificial turf.

[0031] According to other embodiments, the fibers are
synthetic fibers. The synthetic fibers can be, for example,
polyethylene fibers, polyamide fibers, polypropylene fib-
ers, nylon fibers, polyester fibers, glass fibers, fibers
made ofrubber (e.g. Ethylen-Propylen-Dien (EPDM) rub-
ber, Styrene Butadiene Rubber (SBR)), or mixtures
thereof.

[0032] According to other embodiments, the fibers are
mixtures of plant fibers and synthetic fibers.

[0033] According to embodiments, the synthetic fibers
comprise a nucleating agent.

[0034] For example, the nucleating agent can be an
inorganic substance (e.g., talcum, kaolin, calcium car-
bonate, magnesium carbonate, silicate, silicic acid, silicic
acid ester, aluminum trihydrate, magnesium hydroxide,
meta- and/or polyphosphates, and coal fly ash). Accord-
ing to other examples, the nucleating agent is an organic
substance (e.g., 1,2-cyclohexane dicarbonic acid salt,
benzoic acid, benzoic acid salt, sorbic acid, or sorbic acid
salt).

[0035] This may be advantageous, because the nucle-
ating agent can increase the surface roughness of syn-
thetic fibers, thereby strengthening the adhesion of the
binder to the fiber surface. This may improve the homo-
geneous spreading of impacting forces over a larger area
of the e-layer.

[0036] According to embodiments, the synthetic fibers
comprise unaged (i.e., newly produced) or aged (i.e.,
used) artificial turf fibers or artificial turf fiber fragments.
The unaged artificial turf fibers are preferably production
waste (e.g., fibers whose color or profile does not fulfill
the requirements of a customer or of the manufacturer).
[0037] This may be beneficial as the generated e-layer
is more environmentally friendly than state-of-the-art e-
layers. This is because production waste generated dur-
ing the manufacturing of artificial turf fibers can be used
to produce the e-layer or because old, worn artificial turf
fibers are reused and hence recycled as components of
an e-layer.

[0038] According to embodiments, the fibers are a mix-
ture of plant fibers and synthetic fibers. This may allow
using environmentally friendly plant fibers as far as tech-
nically and/or economically possible and supplementing
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the plant fibers with at least a small fraction of synthetic
fibers, which may be more robust against biodegradation
than plant fibers are.

[0039] Accordingto embodiments, the binderis a poly-
urethane ("PU") binder.

[0040] In a further aspect, the invention relates to a
floor structure comprising the elastic layer of any one of
the embodiments and examples described herein. The
floor structure further comprises the sports floor. The
sports floor is placed on top of the elastic layer.

[0041] In a further aspect, the invention relates to a
method of manufacturing an elastic layer for use as a
support layer of sports floor. The method comprises pro-
viding a liquid mixture comprising fibers, elastic granules,
and a liquid binder.

[0042] The sports floor can be, for example, artificial
turf or a playground floor or a floor of a recreational facility.
The sports floor can be, according to other examples, a
foamed or non-foamed PU layer. According to some em-
bodiments, the sports floor is a layer of sand, infill, clay
orotherloose material. According to some embodiments,
the sports floor has a height of at least 1 cm, preferably
atleast 2 cm. According to still further embodiments, the
sports floor is a thin material layer of less than 0.5 cm,
e.g. less than 1mm, e.g. a coating layer, so the elasticity
and other relevant parameters of a sports floor is largely
provided by the elastic layer itself.

[0043] According to some embodiments, the method
further comprises applying the liquid mixture onto a base
layer and allowing the mixture to solidify. The solidifica-
tion can be the result of the binding of the binder (e.g.,
the curing of a PU reaction mixture used as the binder).
According to other embodiments, the method further
comprises filling the liquid mixture into one or more
molds, allowing the binder to bind, thereby causing the
mixture to solidify in the one or more molds, thereby cre-
ating tiles which can be laid on a base layer at the use site.
[0044] In some embodiments, allowing the mixture to
harden involves leaving it at a temperature of about
15-25°C for one or more hours. In addition, or alterna-
tively, allowing the binder to bind involves heating the
mixture to increase the speed of the PU-generating re-
action and the solidification. For example, the mixture
may be heated to above 50°C. In particular, in case the
e-layer is produced in a manufacturing plant, the e-layer
may be fabricated in tile-shaped molds which can option-
ally be heated to increase the solidification speed. When
the e-layer tiles in the molds have solidified, they are
removed from the molds and transported to the use site,
where they are laid to provide the e-layer.

[0045] The base layer can be, for example, soil, sand,
concrete, or mixtures thereof. The base layer can like-
wise be wood or an existing floor pavement. The base
layer can be an indoor or outdoor base layer. Typically,
the base layer is an outdoor base layer.

[0046] The e-layer can be applied in situ (e.g., by gen-
erating a liquid mixture of the elastic granules, the fibers,
and the binder at the use site a short time (within 1 hour
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or less) before the liquid mixture is applied onto the base
layer). The liquid mixture has self-leveling capabilities
and may optionally be leveled actively with the help of a
leveling device.

[0047] Alternatively, the e-layer is manufactured at a
manufacturing plant (e.g., in the form of e-layer rolls or
tiles). The rolls or tiles are transported to the use site and
laid on the base layer of that use site. Preferably, the e-
layer tracks generated by the e-layer rolls and the e-layer
tiles are attached to the base layer. For example, the e-
layer roll or the e-layer tiles are glued, tacked, nailed, or
otherwise fixed to the base layer.

[0048] In a further aspect, the invention relates to a
method of installing a sports floor. The method comprises
manufacturing the elastic layer in accordance with em-
bodiments of the invention described herein. Then, a
sports floor layer is placed on top of the elastic layer.
[0049] Optionally, the sports floor is glued, nailed,
tacked, or otherwise fixed onto the e-layer. This may pre-
vent the sports floor from being moved relative to the e-
layer.

[0050] Preferably, the sports floor is applied onto the
e-layer after the e-layer has solidified, as this eases the
application, fitting, and handling of the sports floor. How-
ever, in some embodiments, the sports floor is applied
before the e-layer has completely solidified.

[0051] Theterm "elasticity" as used herein refers to the
ability of a material to recover its original dimensions, and
to return to its original shape, after being subjected to a
stress. Solid objects will deform when adequate forces
are applied to them. If the material is elastic, the object
will return to its initial shape and size when these forces
are removed.

[0052] Preferably, the elastic layer is an area-elastic
layer. The elastic layer can be, for example, a self-lev-
eling, in-situ created layer composed of an elastic gran-
ulate, a binder and further substances.

[0053] Accordingtoembodiments, the e-layeris adapt-
ed for use as a sports ground or playground. According
to embodiments, the e-layer has mechanical parameter
values, e.g. in respect to shock absorption capacity, ri-
gidity, and/or elasticity, which are adapted for protecting
players from injuries when using the floor comprising the
e-layer as a sports ground or playground. Preferably, the
e-layer has mechanical parameter values which are
adapted for protecting players from injuries even in case
the sports ground or playground does not comprise any
additional elastic layers or an elastic substrate, meaning
that the e-layer is basically the only layer adapted to pro-
tect the players from injuries. The sportsground can be
a sportsground selected from a group comprising: a
baseball ground, a tennis court, a handball ground, a
hockey ground, a running track, and a Football ground.
[0054] According to embodiments, the e-layer has a
shock absorption (measured at 23°C) of at least 55%,
preferably at least 65%. For example, the e-layer has a
shock absorption of 55-70%. The shock absorption can
be measured in accordance with the testing method de-
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tailed in the FIFA Handbook of Tests Methods for Football
Turf 2015 (in particular sections 4 and 11).

[0055] According to embodiments, the e-layer has a
vertical deformation of 4 mm - 11mm as a result of an
impact of a 20 kg mass measured at 23°C in accordance
with the testing method detailed in the FIFA Handbook
of Tests Methods for Football Turf 2015.

[0056] An "e-layer" can be, for example, a layer that
has a shock absorption (measured at 23°C) of at least
55% and a vertical deformation of at least 4mm, prefer-
ably at least 6mm, measured at 23°C in accordance with
the testing method detailed in the FIFA Handbook of
Tests Methods for Football Turf 2015.

[0057] According to one embodiment, the "e-layer" is
a layer that has a Head Injury Criteria (HIC) of less than
1000. For example, this type of e-layer can be used as
a rugby sports floor. According to some embodiments,
the e-layer is a layer that has a HIC of less than 200. For
example, this type of e-layer can be used as a play-
ground.

[0058] The testing for the HIC value of a surface or
layer and for the related "critical height" of said surface
or layer is typically done in a laboratory, however, testing
may also be done in the field using the F1292 testing
methodology. The ASTM International (ASTM) Standard
F1292 is designed to provide a testing method for sur-
facing materials that will allow assessment of impact at-
tenuation of playground surfacing and thus reduce the
severity and frequency of fall-related head injuries.
[0059] The shock or force of the impact of an object on
a surface can be measured in "g’'s" which is the acceler-
ation due to gravity. The maximum peak deceleration
before a debilitating head injury might occur is 200 g'’s.
HIC, Head Injury Criteria, measures the time of deceler-
ation. The value of the HIC must be less than 1000 to
avoid a life-threatening head injury.

[0060] A "critical height" of a surface is a physical prop-
erty of a surface or layer that is defined as the maximum
fall height from which a life-threatening head injury would
not be expected to occur". Fall height is defined as the
vertical distance between a designated play surface and
the playground surface beneath it. Fall heights of various
kinds of play equipment are identified in the U.S. Con-
sumer  Product Safety Commission (CPSC)
publication "Public Playground Safety Handbook" in
Section 5 under each type of equipment. Critical height
is determined by a combined measurement of accelera-
tion (shock) of an impact and the duration of the impact
as it relates to head injury.

[0061] A "non-stretchable" material as used herein is
a material that does not increase its length significantly
if a pulling force of about 50 Newtons at about 20°C is
applied. For example, a non-stretchable material can be
a material that does not increase its length by more than
5% if a pulling force of about 50 Newtons at about 20°C
is applied. Hence, a non-stretchable material is a material
that basically does not extend if subjected to this pulling
force.
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[0062] A "nucleating agent" as used herein is a sub-
stance that promotes the crystallization of semi-crystal-
line polymers. These substances function by presenting
a heterogeneous surface to the polymer melt, making
the crystallization process more thermodynamically fa-
vorable. As aresultof this effect, the temperature at which
the polymer begins to crystallize from the melt is in-
creased, as are the rate of nucleation and overall rate of
crystallization.

[0063] It is understood that one or more of the afore-
mentioned embodiments of the invention may be com-
bined as long as the combined embodiments are not mu-
tually exclusive.

Brief description of the drawings
[0064] The following embodiments of the invention are

explained in greater detail, by way of example only, mak-
ing reference to the drawings:

Fig. 1 is aflow chart of a method of manufacturing an
e-layer;

Fig.2 is a schematic, a cross-sectional view of an e-
layer;

Fig. 3 isaschematic, across-sectional view of apave-
ment structure comprising an e-layer and an
artificial turf layer used as the sports floor;

Fig.4 is a schematic, cross-sectional view of a pave-
ment structure comprising an e-layer and an
artificial turf layer comprising a filler; and

Fig. 5 illustratesthe installation of multiple e-layer tiles

providing a support layer for artificial turf.
Detailed Description

[0065] Like-numbered elements in these figures either
are equivalent elements or perform the same function.
Elements that have been discussed previously will not
necessarily be discussed in later figures if the function is
equivalent.

[0066] Fig. 1 is a flow chart of a method of manufac-
turing an e-layer (202). The e-layer is designed and
adapted for use as a support layer of a sports floor, e.g.
of an artificial turf (302). The method comprises a step
102 of providing a liquid mixture. The mixture comprises
fibers 206, elastic granules 208 and a liquid binder 204.
For example, the mixture can be created manually or
automatically (e.g., by a stirring device). The mixture is
mixed until the granules, the fibers, and the binder are
homogeneously mixed. Depending on the particular
composition of the mixture, this may take 2-20 minutes.
The greater the amount of elastic granules, the higher
the elasticity of the e-layer. The greater the amount of
fibers, the higher the tensile strength of the e-layer.
[0067] Typically, the liquid mixture is a highly viscous
mixture.

[0068] According to embodiments, 0.5% to 40%, more
preferentially 5 % to 20%, in particular 5% to 10% by
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weight of the mixture consist of the fibers.

[0069] According to embodiments, the weight ration of
the binder to the total weight of the elastic granules and
the fibers combined is in the range of 5:100 to 15:100,
more preferably 8:100 to 10:100. For instance, 8 kg of
the binder can be mixed with 100 kg of a fiber-granule
mixture. In one example, about 25 % of the fiber-granule
mixture consist of the fibers and about 75 % of the fiber-
granule mixture consist of the elastic granules.

[0070] According to some embodiments, the artificial
turf fibers are made of polyethylene that has been ob-
tained from an old, worn-out artificial turf. The binder can
be a polyurethane binder. The elastic granules can be
SBRor EPDM rubber granules or other types of granular,
elastic material. The SBR rubber granules can be ob-
tained, for example, from shredded used tires which may
optionally be PU coated.

[0071] Next, in step 104, the liquid mixture is applied
onto a base layer 210 (e.g., a concrete layer at the use
site where the sports floor is to be installed). The liquid
mixture is applied until the desired height is obtained.
The height of the e-layer depends on the intended use.
Typically, the height of the e-layer is in the range of 8 mm
- 40 mm. Next, in step 106, the liquid mixture is allowed
to solidify. For example, the PU binder can be a liquid
one-component (1C) or two-component (2C) PU reaction
mixture that solidifies by reacting the PU reaction mixture
into a solid PU mass that constitutes the e-layer.

[0072] Alternatively, the liquid mixture is generated at
a manufacturing plant and is poured in step 108 into one
or more molds. The mold can have the shape of a single,
long tile or "lane" for generating a molded article that can
be rolled up after solidification. Alternatively, one or more
molds can have a tile shape that is similar to a square or
to arectangle with sides of more similarlength. The molds
are adapted for fabricating e-layer tiles. For example, a
square-shaped mold can have the dimensions of 100 cm
x 100 cm x 3 cm. Alternatively, the tiles could have the
shape of a rectangle wherein one side is 1.1 to 10 times
longer than the other side.

[0073] In step 110, the liquid mixture is allowed to so-
lidify within the molds into tiles 502.

[0074] Finally, the solidified e-layer tiles are removed
from the molds, transported to the use site, and laid in
step 112 on a base layer 210. In a further step 114, a
sports floor, here the artificial turf layer 302, is applied on
top of the e-layer. The sports floor can simply be put on
top of the e-layer or can be firmly attached to the e-layer
by applying an adhesive layer on top of the e-layer and
then applying the sports floor onto the adhesive layer. In
some embodiments, the e-layer is punched before or af-
ter the sports floor layer is applied in order to generate
drainage holes for preventing the formation of puddles.
[0075] Fig. 2 is a schematic, cross-sectional view of
an e-layer 202 that was applied on top of a base layer
210. The e-layer comprises fibers 206 of varying lengths
and elastic granules 208. The granules and the fibers are
embedded in a binder 204. The diameter of the granules
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can be, for example, in the range of 1 mm - 5 mm. Figure
2 is forillustration only, and the share of the granules 208
and the fibers 206 in the total volume of the e-layer may
not reflect exactly the real situation.

[0076] Fig. 3 is a schematic, cross-sectional view of a
pavement structure 300 comprising an e-layer 202 as
described in greater detail for example with reference to
Figure 2, and a sports floor layer 302.

[0077] Fig. 4 is a schematic, cross-sectional view of a
pavement structure comprising an e-layer 202 and a
sports floor layer 302 in the form of an artificial turf layer.
The artificial turf layer 302 comprises a plurality of artificial
turffibers 402 which have beenincorporated into a carrier
layer 404. For example, the fibers 402 can be polymer
fibers, whereby the polymer is polyethylene, polyamide,
nylon, polypropylene, or a mixture thereof. The fibers can
be incorporated into the carrier (e.g., by tufting, knitting,
or weaving). The carrier can be a synthetic fiber mesh or
a plantfiber mesh or any other sheet-like structure allow-
ing an incorporation of the artificial turf fibers. Optionally,
the artificial turf 302 can comprise a backing 406-e.g., a
PU backing layer or a latex layer that incorporates short,
U-shaped fiber portions and thereby firmly fixes the fibers
in the carrier. In addition, the artificial turf may optionally
further comprise an infill layer 408. The infill material can
consist of sand and/or elastic granules (e.g., rubber gran-
ules or cork granules). The infill granules can be coated.
Using an e-layer below the artificial turf may be beneficial
as this may allow achieving a desired degree of elasticity
without the need to add elastic infill. Alternatively, a com-
paratively thin infill layer 408 having a height of less than
2 cm, preferably less than 1 cm, may be sufficient to
provide a highly elastic artificial turf ground, because the
elasticity is already provided by the e-layer. According to
some embodiments, the artificial turf 302 does not have
a backing or has only a very thin backing having a thick-
ness of less than 2 mm. The backing is commonly applied
on the back side of the carrier for fixing the fibers in the
carrier and for increasing the elasticity of the artificial turf.
According to embodiments of the invention, a sufficient
degree of elasticity is already provided by the e-layer, so
the thickness of the backing may be reduced or the back-
ing may even be absent. This may reduce the costs of
manufacturing the artificial turf layer.

[0078] Fig. 5 illustrates the installation of multiple e-
layer tiles 502 on a base layer at a use site, thereby pro-
viding an elastic support layer 202 for artificial turf. After
the installation of the e-layer is completed, the artificial
turf is installed on top of the e-layer.

List of reference numerals

[0079]

100-114  steps

202 elastic layer
204 binder

206 fiber
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208 elastic granule

210 base layer

300 pavement structure

302 sports floor (artificial turf)
402 artificial turf fibers

404 carrier

406 backing

408 infill layer

502 e-layer tile

Claims

1. An elastic layer (202) for use as a support layer of a

10.

sports floor (302), the elastic layer being made of a
mixture of fibers (206), elastic granules (208), and a
binder (204).

The elastic layer of claim 1, wherein the elastic gran-
ules are rubber granules, in particular SBR rubber
granules and/or EPDM rubber granules.

The elastic layer of any one of the previous claims,
wherein the fibers are non-stretchable.

The elastic layer of any one of the previous claims,
wherein the fibers have a random orientation within
the binder.

The elastic layer of any one of the previous claims,
wherein the fibers have a length of at least 1 cm,
preferably of at least 2 cm.

The elastic layer of any one of the previous claims,
wherein more than 60% of the fibers have a length
of 1-5 cm, preferably 3-4 cm.

The elastic layer of any one of the previous claims,
wherein the fibers have differentlengths and wherein
preferably the length difference between the length
of the shortest 10% of the fibers and the length of
the longest 10% of the fibers is at least 3 cm, pref-
erably at least 4 cm.

The elastic layer of any one of the previous claims,
wherein the fibers are plant fibers, in particular jute
fibers, hemp fibers, corn silk fibers, flax fibers, bam-
boo fibers, kapok fibers, sisal fibers, coconut fibers,
cotton fibers, cellulose fibers, or mixtures thereof.

The elastic layer of any one of the previous claims,
wherein the fibers are synthetic fibers, in particular
polyethylene fibers, polyamide fibers, polypropylene
fibers, nylon fibers, polyester fibers, glass fibers, fib-
ers made of rubber, or mixtures thereof.

The elastic layer of claim 9, wherein the synthetic
fibers comprise unaged or aged artificial turf fibers
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12
or artificial turf fiber fragments.

The elastic layer of any one of the previous claims,
wherein the fibers are a mixture of plant fibers and
synthetic fibers.

The elastic layer of any one of the previous claims,
wherein the sports floor is artificial turf or a play-
ground floor or a floor of a recreational facility.

A floor structure comprising the elastic layer of any
one of the previous claims and comprising the sports
floor, wherein the sports floor is placed on top of the
elastic layer.

A method of manufacturing an elastic layer (202) for
use as a support layer of sports floor (302), method
comprising:

- providing (102) a liquid mixture, the mixture
comprising fibers (206), elastic granules (208),
and a liquid binder (204);

- applying (104) the liquid mixture onto a base
layer (210) and allowing (106) the binder to bind
for the mixture to solidify; or

- filling (108) the liquid mixture into one or more
molds, allowing (110) the binder to bind for the
mixture to solidify in the one or more molds into
respective tiles (502), and laying (112) the tiles
on a base layer (210).

A method of installing a sports floor, the method com-
prising:

- manufacturing the elastic layer in accordance
with claim 14; and

- placing a sports floor layer (302) on top of the
elastic layer.
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providing a liquid mixture comprising fibers, elastic granules and a liquid binder

j‘102

T

applying the liquid mixture onto a
ground

J‘104

v

allowing the applied mixture to
harden

J‘106

filling the liquid mixture into
one or more molds

J‘108

v

allowing the mixture to harden
in the one or more molds into
respective tiles

J‘110

v

laying the tiles on a ground

J‘112

!

placing a sports floor on top of the elastic layer

J‘114

Fig. 1

208

206
204

210



EP 3 636 835 A1

J‘ 300

202
210

402
A//
6 408
302 < Upper side
i FH404HEH  Carier
- Backing
406 202 Lower side
Fig. 4



Qe

|

m
A

S W R e e W W W W e

|

i

OAAYNYO
M\Q‘M\"M\',M\’"\\',

|

Fig. 5



10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

N

EPO FORM 1503 03.82 (P04C01)

EP 3 636 835 A1

EUROPEAN SEARCH REPORT

Application Number

EP 19 20 0146

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X DE 20 2015 106319 Ul (HET ELASTOMERTECHNIK|[1,2,5,9, INV.
GMBH [DE]) 22 February 2017 (2017-02-22) |12,14 E01C13/02
* paragraphs [0005], [0008] - [0010];
claim 1 *
X KR 200 432 210 Y1 (.) 1-4,6-15
30 November 2006 (2006-11-30)
* the whole document *
X GB 2 416 130 A (ELLIOTT TENNIS COURTS LTD (1,14

[GB]) 18 January 2006 (2006-01-18)
* page 11, line 3 - page 18, line 31;
figures 1-15 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED (IPC)

E01C

Place of search

Munich

Date of completion of the search

10 February 2020

Examiner

Beucher, Stefan

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

1"




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 636 835 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 19 20 0146

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10-02-2020
Patent document Publication Patent family Publication
cited in search report date member(s) date

DE 202015106319 Ul 22-02-2017  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



EP 3 636 835 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 20060084513 A1, De Vries [0005] * WO 2009118388 A1 [0006]

Non-patent literature cited in the description

* FIFA Handbook of Tests Methods for Football Turf. e Public Playground Safety Handbook [0060]
2015 [0054] [0055] [0056]

13



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

