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Multi-purpose tile system

@ The invention relates to a multi-purpose tile system, in particular a floor tile system, comprising a plurality of
multi-purpose tiles. The invention also relates to a tile covering, in particular floor covering, consisting of mutually

coupled tiles according to the invention. The invention further relates to a tile for use in multi-purpose tile system
according to the invention.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende
stukken.
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Multi-purpose tile system

The invention relates to a multi-purpose tile system, in particular a floor tile system,
comprising a plurality of multi-purpose tiles. The invention also relates to a tile
covering, in particular floor covering, consisting of mutually coupled tiles according
to the invention. The invention further relates to a tile for use in multi-purpose tile
system according to the invention.

Interconnectable tiles or panels, such as interconnectable floor panels, are
generally joined mechanically at edges of the panels by using complementary
coupling profiles at opposite edges. Traditionally, rectangular floor panels are
connected at the long edges by means of a traditional angling method. On the short
side, the different coupling mechanisms can be applied, wherein a short edge
coupling mechanism may, for example, be based upon vertical folding, also
referred to as a drop down, wherein a downward tongue located at a short edge of
a panel to be coupled is moved in downward direction, such that said downward
tongue is inserted into an upward groove located at a short edge of a panel already
installed. An example of such a panel is disclosed in US7896571, wherein a short
edge coupling mechanism is shown being configured to vertically lock mutually
coupled short edges of adjacent panels. Although this aimed vertical locking effect
at the short edges is intended to stabilize the coupling between floor panels at the
short edges, in practice often breakages, due to coupling edges being put under
tension both during assembly and during practical use, occur at the coupling edges,
which affects the reliability and durability of this type of drop down coupling.

A first objective of the invention is to provide an improved panel which can be

coupled in improved manner to an adjacent panel.

A second objective of the invention is to provide an improved panel comprising an

improved, in particular relatively reliable, drop down coupling mechanism.

A third objective of the invention is to provide an improved panel comprising an
improved drop down coupling mechanism, wherein the risk of damaging, in
particular breakage of, the drop down coupling mechanism is reduced.
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A fourth objective of the invention is to provide an improved panel comprising an
improved drop down coupling mechanism, wherein the risk of damaging, in
particular breakage of, the drop down coupling mechanism during both coupling
and uncoupling is reduced.

In order to achieve at least one of the above objects, the invention provides a tile
according to claim 1. The rigid closed cell foam plastic material used in the base
layer provides the tile as such a desired rigidity and robustness preventing
damaging, and in particular breakage, of the coupling parts (during normal use). An
additional advantage of using a foam plastic material is that the presence closed
cells not only leads to improved rigidity and improved impact resistance, but also to
reduced density and lighter weight in comparison with dimensionally similar non-
foam plastic material. It is imaginable, although commonly less preferred that the
substantially rigid base layer is at least partially made of an open cell foam plastic
material, or a combination of an open cell foam plastic material and a closed cell
foam plastic material. The rigidity of the base layer may further be improved by
applying a toughening agent, wherein the

base layer of closed cell foam plastic material may contain, for example,
approximately 3% to 9% by weight of the toughening agent. Because the coupling
parts are given a specific form, the substantially complementarily formed coupling
parts of adjacent tiles can be coupled to each other relatively simply, but durably
and efficiently. During coupling of adjacent tiles a force will here be exerted on one
or both coupling parts, whereby the one or both coupling parts will slightly and
temporarily (resiliently) deform to some extent, as a consequence of which the
volume taken up by the downward groove and/or upward groove will be increased
such that the upward tongue and the downward tongue can be arranged relatively
simply in respectively the downward groove and the upward groove. By
subsequently allowing the forced coupling parts to move back (resiliently) to the
original position a reliable, locked coupling will be realized between the two
coupling parts, and thereby between the two tiles. Hence, the first coupling part
may be considered as resilient first coupling part. The second coupling part may be
considered as resilient second coupling part. Due to the rigidity of the base layer,
and due to the fact that the at least a part of the coupling parts will typically be
integrated with said base layer (at least in some embodiments), the resiliency of the

coupling parts will be
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commonly be very restricted though sufficient to allow tiles to be coupled and
uncoupled. This locked coupling, wherein both coupling parts mutually engage in
relatively reliable manner, and which commonly results in a locking effect between
two tiles both in horizontal direction and in vertical direction, will preferably be
without play, which counteracts the risk of the occurrence of creaking noises.
Hereby, it is aspired to reduce this risk by a suitable design of the profiles of the
coupling parts, such that the risk of said undesired noises is reduced even if no
sliding agent is applied, which, however, does not exclude that a sliding agent still
can be applied on the coupling parts of the tiles according to the invention. The
design of the coupling parts of the tiles, together with the rigidity of the panel,
allows tiles to be coupled to an already installed tile by means of a mutual linear
displacement in vertical direction (i.e. a direction perpendicular to a plane defined
by said already installed tile) and/or by means of a zipping action (scissoring
action). Hence, the design of the coupling parts of the tiles, together with the rigidity
of the panel, leads to a system of multi-purpose tiles which can be installed in an
user-friendly and durable and reliable manner. Moreover, the design of the coupling
parts of the tiles, together with the rigidity of the panel, allows coupled multi-
purpose tiles to be uncoupled without breaking the tiles, after which the tiles can be
reused. The applied aligning edges, generally also referred to as chamferings or
guide surfaces, herein facilitate hooking together of the two coupling parts by the
substantially linear displacement of the coupling parts relative to each other.
Because both the (optional) first locking element and the (optional) second locking
element are integrally part of the respectively the upward tongue and the downward
flank, the vertical (and rotational (angular) locking effect between coupled panels
can be improved. At least a part of the coupling parts typically make integral part of
the base layer, and are therefore made of the same material as the base layer
(closed cell foam plastic material). The characteristic orientation of the side of the
upward tongue facing toward the upward flank, and the side of the downward
tongue facing toward the downward flank, provides for a locking effect between
coupled tiles both in horizontal vertical (parallel to the plane defined by the tiles)
and in vertical direction (perpendicular to the plane defined by the tiles). This is
because, owing to the characteristic inclining orientation of the tongue walls facing
toward the respective flanks, the exerting of (for instance) a vertical force on the
coupling will merely lead to uncoupling of co-acting coupling parts after a serious
vertical force (perpendicular to the plane defined by the tiles) is exerted on the
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second coupling part, in a direction away from the first coupling part, which can be
established, for example, by using a specific uncoupling tool typically provided with
a suction cup. The serious forces exerted to the tile(s) can be absorbed by the tile
due to the application of the rigid core layer at least partially made of closed cell
plastic foam. In addition to aforementioned inner locking mechanism, an outer
locking mechanism is preferably formed by the locking elements which co-act
mutually, and furthermore at a distance from the above mentioned (inner) tongue
walls, in a coupled position of two tiles. The combination of said inner locking
mechanism and said outer locking mechanism, positioned at a distance from said
inner locking mechanism, also leads to a locking effect in rotational direction which
counteracts the tiles in coupled condition to mutually pivot. Moreover, in case of
possible failure of one of the locking mechanisms, securing of the coupling between
the two tiles will be maintained as far as possible, this resulting in a relatively
reliable coupling between the two tiles, whereby undesirable mutual displacement
or uncoupling of the tiles can still be prevented as far as possible.

The tile according to the invention is a light-weight multi-purpose tile that can be
used, for example, as a ceiling tile, a wall tile a floor tile, or as component of a piece
of furniture. The tile can be directly bonded to a ceiling, wall or floor surface. The
tile can also be used as a ceiling tile in a suspended or hung ceiling assembly
having grid sections that support the tile. When used as a wall covering, the tile can
be folded to continuously fit within an inside comer of intersecting walls or wrap
around an outside corner. When used as a floor covering, the tile can be installed
with other similar tiles in a floating floor assembly, wherein the tiles are not bonded
directly to a floor base. The multi-purpose tile is relatively inexpensive to
manufacture and does not require special skills or training to handle and install,
making it attractive for do-it-yourself individuals who have had no previous
experience installing tiles. Due to the waterproof properties of the base layer, and
preferably of the tiles as such, the tiles may be used both indoor and outdoor. The
tiles according to the invention may also be referred to as panels. The base layer
may also be referred to as core layer. The coupling parts may also be referred to as

coupling profiles.

Foam plastic materials suitable for forming the foam base layer may include

polyurethane, polyamide copolymers, polystyrene, polyvinyl chloride (PVC),
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polypropylene and polyethylene foamed plastics, all of which have good moulding
processability. Polyvinyl chloride (PVC) foam materials are especially suitable for
forming the foam base layer because they are chemically stable, corrosion
resistant, and have excellent flame-retardant properties. The plastic material used
in as foam plastic material in the base layer is preferably free of any plasticizer in
order to increase the desired rigidity of the base layer, which is, moreover, also

favourable from an environmental point of view.

The base layer may also at least partially be composed of a (PVC-free)
thermoplastic composition. This thermoplastic composition may comprise a
polymer matrix comprising (a) at least one ionomer and/or at least one acid
copolymer; and (b) at least one styrenic thermoplastic polymer, and, optionally, at
least one filler. An ionomer is understood as being a copolymer that comprises
repeat units of electrically neutral and ionized units. lonized units of ionomers may
be in particular carboxylic acid groups that are partially neutralized with metal
cations. lonic groups, usually present in low amounts (typically less than 15 mol %
of constitutional units), cause micro-phase separation of ionic domains from the
continuous polymer phase and act as physical crosslinks. The result is an ionically
strengthened thermoplastic with enhanced physical properties compared to

conventional plastics.

The density of the foam base layer typically varies from about 0.1 to 1.5 grams/cm3,
preferably from about 0.2 to 1.4 grams/cm?, more preferably from about 0.3 to 1.3
grams/cm3, even more preferably from about 0.4 to 1.2 grams/cm3, even more
preferably from about 0.5 to 1.2 grams/cm3, and most preferably from about 0.6 to

1.2 grams/cm3.

Each tile preferably comprises an upper substrate affixed to an upper side the base
layer, wherein said substrate preferably comprises a decorative layer. The

upper substrate is preferably at least partially made of at least one material
selected from the group consisting of: metals, alloys, macromolecular materials
such as vinyl monomer copolymers and/or homopolymers; condensation polymers
such as polyesters, polyamides, polyimides, epoxy resins, phenol-formaldehyde
resins, urea formaldehyde resins; natural macromolecular materials or modified

derivatives thereof such as plant fibres, animal fibres, mineral fibres, ceramic fibres
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and carbon fibres. Here, the vinyl monomer copolymers and/or homo-polymers are
preferably selected from the group consisting of polyethylene, polyvinyl chloride
(PVC), polystyrene, polymethacrylates, polyacrylates, polyacrylamides, ABS,
(acrylonitrile-butadiene-styrene) copolymers, polypropylene, ethylene-propylene
copolymers, polyvinylidene chloride, polytetrafluoroethylene, polyvinylidene
fluoride, hexafluoropropene, and styrene-maleic anhydride copolymers, and
derivates thereof. The upper substrate most preferably comprises polyethylene or
polyvinyl chloride (PVC). The polyethylene can be low density polyethylene,
medium density polyethylene, high density polyethylene or ultra-high density
polyethylene. The upper substrate layer can also include filler materials and other
additives that improve the physical properties and/or chemical properties and/or the
processability of the product. These additives include known toughening agents,
plasticizing agents, reinforcing agents, anti- mildew (antiseptic) agents, flame-
retardant agents, and the like. The upper substrate typically comprises a decorative
layer and an abrasion resistant wear layer covering said decorative layer, wherein a
top surface of said wear layer is the top surface of said tile, and wherein the wear
layer is a transparent material, such that decorative layer is visible through the

transparent wear layer.

The thickness of the upper substrate typically varies from about 0.1 to 2 mm,
preferably from about 0.15 to 1.8 mm, more preferably from about 0.2 to 1.5 mm,
and most preferably from about 0.3 to 1.5 mm. The thickness ratio of the foam base
layer to the upper substrate commonly varies from about 1 to 15: 0.1 to 2,
preferably from about 1.5to 10 : 0.1 to 1.5, more preferably from about 1.51t0 8 :
0.2 to 1.5, and most preferably from about 2t0 8 : 0.3 to 1,5, respectively.

Each tile may comprise an adhesive layer to affix the upper substrate, directly or
indirectly, onto the base layer. The adhesive layer can be any well-known bonding
agent or binder capable of bonding together the upper substrate and the foam base
layer, for example polyurethanes, epoxy resins, polyacrylates, ethylene-vinyl
acetate copolymers, ethylene-acrylic acid copolymers, and the like. Preferably, the
adhesive layer is a hot-melt bonding agent.

The decorative layer or design layer, which may be part of the upper substrate as

mentioned above, can comprise any suitable known plastic material such as a
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known formulation of PVC resin, stabilizer, plasticizer and other additives that are
well known in the art. The design layer can be formed with or printed with printed
patterns, such as wood grains, metal or stone design and fibrous patterns or three-
dimensional figures. Thus the design layer can provide the tile with a three
dimensional appearance that resembles heavier products such as granite, stone or
metal. The thickness of the design layer typically varies from about 0.01 to 0, 1 mm,
preferably from about 0.015 to 0.08 mm, more preferably from about 0.2 to 0,7 mm,
and most preferably from about 0,02 to 0,5 mm. The wear layer that typically forms
the upper surface of the tile can comprise any suitable known abrasion-resistant
material, such as an abrasion-resistant macromolecular material coated onto the
laver beneath it, or a known ceramic bead coating. If the wear layer is furnished in
layer form, it can be bonded to the layer beneath it. The wear layer can also
comprise an organic polymer layer and/or inorganic material layer, such as an
ultraviolet coating or a combination of another organic polymer layer and an
ultraviolet coating. For example, an ultraviolet paint capable of improving the
surface scratch resistance, glossiness, antimicrobial resistance and other
properties of the product. Other organic polymers including polyvinyl chloride resins
or other polymers such as vinyl resins, and a suitable amount of plasticizing agent
and other processing additives can be included, as needed.

The plastic foam used in the base layer preferably has an elastic modulus of more
than 700 MPa (at a temperature of 23 degrees Celsius and a relative humidity of
50%). This will commonly sufficiently rigidity to the base layer, and hence to the tile

as such .

The density of the base layer varies along the height of the base layer. This may
positively influence the acoustic (sound-dampening) properties of the tiles as such.
Preferably, at a top section and/or a bottom section of the foamed base layer a
crust layer may be formed. This at least one crust layer may form integral part of
the base layer. More preferably, both the top section and the bottom section of the
base layer form a crust layer enclosing the foam structure. The crust layer is a
relatively closed (reduced porosity, preferably free of bubbles (cells)), and hence
forms a relatively rigid (sub)layer, compared to the more porous foam structure.
Commonly, though not necessary, the crust layer is formed by sealing (searing) the
bottom and top surface of the core layer. Preferably the thickness of each crust
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layer is between 0.01 and 1 mm, preferably between 0.1 and 0.8 mm. Too thick
crust will lead to a higher average density of the core layer which increases both
the costs and the rigidity of the core layer. The thickness of the core layer as such
is preferably between 2 and 10 mm, more preferably between 3 and 8 mm.

Preferably, each tile comprises at least one backing layer affixed to a bottom side
of the base layer, wherein said at least one backing layer at least partially made of
a flexible material, preferably an elastomer. The thickness of the back layer is
typically at least 0.1 mm and smaller than 5 mm. The backing layer commonly
provides additional robustness and impact resistances to each tile as such, which
increases the durability of the tiles. Moreover, the (flexible) backing layer may
increase the acoustic (sound-dampening) properties of the tiles. in a particular
embodiment, the base layer is composed of a plurality of separate base layer
segments affixed to said at least one backing layer, preferably such that said base
layer segments are mutually hingeable. The lightweight features of the tiles are
advantageous for obtaining a secure bond when installing the tile on vertical wall
surfaces. It is also especially easy to install the tile at vertical corners, such as at
inside corners of intersecting walls, pieces of furniture, and at outside corners, such
as at entry ways. An inside or outside comer installation is accomplished by forming
a groove in the foam base layer of the tile to facilitate bending or folding of the tile.

At least one reinforcing layer may be situated in between the base layer and the
upper substrate. This may lead to further improvement of the rigidity of the tiles as
such. This may also lead to improvement of the acoustic (sound-dampening)
properties of the tiles. The reinforcement layer may comprise a woven or non-
woven fibre material, for example a glass fibre material. They may have a thickness
of 0, 2 - 0,4 mm. It is also conceivable that each tile comprises a plurality of the
(commonly thinner) base layer stacked on top of each other, wherein at least one

reinforcing layer is situated in between two adjacent base layers.

During coupling and uncoupling the coupling parts will commonly be inclined to
deform at or in their weakest section. To this end, at least one coupling part of the
first coupling part and second coupling part preferably comprises a bridge
connecting the tongue of said coupling element to the base layer, wherein the
minimum thickness of the bridge is smaller than the minimum width of the tongue.
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This will force the bridge(s) rather than the tongue itself to be slightly deformed
during coupling and uncoupling, which is commonly in favour of the durability (and
shape stability) of the tongues, and hence of the durability and reliability of the

coupling realized between two panels.

A lower side (lower surface) of an upper bridge of the second coupling part defining
an upper side (upper surtace) of the downward groove may be at least partially
inclined, and preferably extends downward towards the core of the panel. The
upper side (upper surface) of the upward tongue may, as well, be at least partially
inclined, wherein the inclination of this upper side of the upward tongue and the
inclination of the upper bridge of the second coupling part may be identical, though
wherein it is also imaginable that both inclinations for instance mutually enclose an
angle between 0 and 5 degrees. The inclination of the bridge part of the second
coupling part creates a natural weakened area of the bridge part, where
deformation is likely to occur.

Each of the upward tongue and the downward tongue is preferably substantially
rigid, which means that the tongues are not configured to be subjected to
deformation. The tongues as such are relatively stiff and hence non-flexible.
Moreover, the tongues are preferably substantially solid, which means that the
tongues are substantially massive and thus completely filled with material and are
therefore not provided with grooves at an upper surface which would weaken the
construction of the tongue and hence of the tile connection to be realised. By
applying a rigid, solid tongue a relatively firm and durable tongue is obtained by
means of which a reliable and the durable tile connection can be realised without
using separate, additional components to realise a durable connection.

In an embodiment of the tile, at least a part of the upward flank adjoining the upper
side of the tile is adapted to make contact with at least a part of the downward
tongue adjoining the upper side of another tile in a coupled state of these tiles.
Engagement of these surfaces will lead to an increase of the effective contact
surface between the coupling parts and hence to an increase of stability and
sturdiness of the connection between two tiles. In a favourable embodiment the

upper side of the tile is adapted to engage substantially seamless to the upper side
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of another tile, as a result of which a seamless connection between two tiles, and in

particular the upper surfaces thereof, can be realised.

In another embodiment the first locking element is positioned at a distance from an
upper side of the upward tongue. This is favourable, since this will commonly result
in the situation that the first locking element is positioned at a lower level than the
upward aligning edge of the tile, which has the advantage that the maximum
deformation of the second coupling part can be reduced, whereas the connection
process and deformation process can be executed in successive steps. Less
deformation leads to less material stress which is in favour of the life span of the
coupling part(s) and hence of the tile(s). In this embodiment the second locking
element is complementary positioned at a distance from an upper side of the

downward groove.

In yet another embodiment the effective height of the downward aligned edge is
larger than the effective height of the upward tongue. This commonly results in the
situation that the downward aligning edge of a tile does not engage another tile in
case of a pre-aligned state (intermediate state), as shown e.g. in figure 18. The
position-selective contactless pre-alignment does prevent or counteract forcing the
downward aligning edge of a tile along the upper surface of another tile, which

could damage the tiles.

In an embodiment the mutual angle enclosed by at least a part of a side of the
upward tongue facing toward the upward flank and the upward flank (and/or the
normal of the upper side of the base layer) is substantially equal to the mutual
angle enclosed by at least a part of a side of the downward tongue facing toward
the downward flank and the downward flank (and/or the normal of the lower side of
the base layer). A close-fitting connection of the two tongue parts to each other can
hereby be realized, this generally enhancing the firmness of the coupling between
the two tiles. In an embodiment variant the angle enclosed by on the one hand the
direction in which at least a part of a side of the upward tongue facing toward the
upward flank extends and on the other the upward flank and/or the normal of the
upper side of the base layer lies between 0 and 60 degrees, in particular between 0
and 45 degrees, more particularly between 0 and 10 degrees. In another
embodiment variant the angle enclosed by on the one hand the direction in which



10

15

20

25

30

11

at least a part of a side of the downward tongue facing toward the downward flank
extends and on the other hand the downward flank and/or the normal of the lower
side of the base layer lies between 0 and 60 degrees, in particular between 0 and
45 degrees, more particularly between 0 and 10 degrees. The eventual inclination
of the tongue side facing toward the flank usually also depends on the production
means applied to manufacture the tile. In an embodiment inclination of the
downward aligned edge is less than the inclination of at least an upper part of the
upward flank, as result of which an expansion chamber will be formed between
both surface which will be favourable to allow play and to compensate expansion,

e.g. due to moist absorption by the tiles.

In a variant at least a part of an upper side of the upward tongue extends in a
direction toward the normal of the upper side of the base layer. This has the result
that the thickness of the upward tongue decreases in the direction of the side of the
tongue facing away from the upward flank. By having the downward groove
substantially connect to the upper side of the upward tongue, in a coupled position
of two tiles according to the invention wherein an upper side of the downward
groove extends in the direction of the normal of the lower side of the base layer, a
second coupling part can be provided which is on the one hand relatively strong
and solid and can on the other guarantee sufficient resilience to enable a coupling

to be realized to a first coupling part of an adjacent tile.

The aligning edges are preferably formed by a flat surface so as to allow guiding of
another coupling part during the process of coupling two tiles to proceed be
generally in as controlled a manner as possible. Application of a rounded aligning
edge is, however, also imaginable. In another embodiment variant at least a part of
the aligning edge of the second coupling part has a substantially flatter orientation
than at least a part of the upward flank of the first coupling part. By applying this
measure there is generally created in a coupled position an air gap between the
aligning edge of the second coupling part and a flank of the first coupling part. This
clearance intentionally created between the two coupling parts is usually
advantageous during coupling of adjacent tiles, since this clearance does not
prevent a temporary deformation of the coupling parts, this facilitating coupling of
the coupling parts. Furthermore, the created clearance is advantageous for the



10

15

20

25

30

35

12

purpose of absorbing expansion of the tile, for instance resulting from

environmental temperature changes.

In an embodiment variant a part of the upward flank of the first coupling part
connecting to the base layer forms a stop surface for at least a part of the side of
the downward tongue facing away from the downward flank. In this way a close
fitting of at least the upper side of the tiles can be realized, this usually being
advantageous from a user viewpoint. A part of the upward flank of the first coupling
part connecting to the base layer is here preferably oriented substantially vertically.
At least a part of the side of the downward tongue facing away from the downward
flank is here also preferably oriented substantially vertically. Applying substantially
vertical stop surfaces in both coupling parts has the advantage that in the coupled
position the coupling parts can connect to each other in relatively close-fitting and

firm manner.

It is generally advantageous for the upward groove to be adapted to receive with
clamping fit a downward tongue of an adjacent tile. Receiving the upward groove,
or at least a part thereof, with clamping fit in the downward tongue has the
advantage that the downward tongue is enclosed relatively close-fittingly by the
upward groove, this usually enhancing the firmness of the coupled construction.
The same applies for the embodiment variant in which the downward groove is
adapted to receive with clamping fit an upward tongue of an adjacent tile.

In an embodiment variant the upward flank and the downward flank extend in a
substantially parallel direction. This makes it possible to connect the flanks, as well
as the locking elements, relatively closely to each other in a coupled position, this
generally enhancing the locking effect realized by the locking elements.

In another embodiment variant the first locking element, if applied, comprises at
least one outward bulge, and the second locking element, if applied, comprises at
least one recess, which outward bulge is adapted to be at least partially received in
a recess of an adjacent coupled tile for the purpose of realizing a locked coupling.
This embodiment variant is generally advantageous from a production engineering
viewpoint. The first locking element and the second locking element preferably take
a complementary form, whereby a form-fitting connection of the locking elements of
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adjacent tiles to each other will be realized, this enhancing the effectiveness of the
locking. Alternatively, the second locking element comprises at least one outward
bulge, and the first locking element comprises at least one recess, which outward
bulge is adapted to be at least partially received in a recess of an adjacent coupled
tile for the purpose of realizing a locked coupling. It is also conceivable that the first
and second locking elements are not formed by a bulge-recess combination, but by
another combination of co-acting profiled surfaces and/or high-friction contact
surfaces. In this latter embodiment, the first locking element and/or the second
locking element may be formed by a (flat of otherwise shaped) contact surface
composed of a, optionally separate, plastic material configured to generate friction
with the other locking element of another tile in engaged (coupled) condition.
Examples of plastics suitable to generate friction include:
- Acetal (POM), being rigid and strong with good creep resistance. It has a low
coefficient of friction, remains stable at high temperatures, and offers good
resistance to hot water;

Nylon (PA), which absorbs more moisture than most polymers, wherein the
impact strength and general energy absorbing qualities actually improve as
it absorbs moisture. Nylons also have a low coefficient of friction, good
electrical properties, and good chemical resistance;

Polyphthalamide (PPA). This high performance nylon has through improved
temperature resistance and lower moisture absorption. It also has good

chemical resistance;

Polyetheretherketone (PEEK), being a high temperature thermoplastic with
good chemical and flame resistance combined with high strength. PEEK is a
favorite in the aerospace industry;

Polyphenylene sulfide (PPS), offering a balance of properties including
chemical and high-temperature resistance, flame retardance, flowability,
dimensional stability, and good electrical properties;

Polybutylene terephthalate (PBT), which is dimensionally stable and has high
heat and chemical resistance with good electrical properties;

Thermoplastic polyimide (TPI) being inherently flame retardant with good
physical, chemical, and wear-resistance properties.

Polycarbonate (PC), having good impact strength, high heat resistance, and
good dimensional stability. PC also has good electrical properties and is

stable in water and mineral or organic acids; and
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- Polyetherimide (PEIl), maintaining strength and rigidity at elevated
temperatures. It also has good long-term heat resistance, dimensional
stability, inherent flame retardance, and resistance to hydrocarbons,
alcohols, and halogenated solvents.

The performance of many of the above polymers can also be enhanced using
certain additives which reduce fiction (if desired). The high-friction polymer material
may, for example, be applied as a (separate) material strip. Application of this high-
friction polymer material allows the distant side (outer side) of the upward tongue
and the downward flank to have a substantially flat design.

In an embodiment of the tile according to the invention the first locking element is
positioned at a distance from an upper side of the upward tongue. Positioning the
first locking element at a distance from the upper side of the upward tongue has a
number of advantages. A first advantage is that this positioning of the first locking
element can facilitate the coupling between adjacent tiles, since the first locking
element will be positioned lower than (a lower part of) the aligning edge of the
upward tongue, whereby the coupling between two coupling parts can be
performed in stages. During the coupling process the tongue sides facing toward
the associated flanks will first engage each other, after which the locking elements
engage each other, this generally requiring a less great maximum pivoting
(amplitude), and thereby deformation of a second coupling part of an adjacent tile,
than if the first aligning edge and the first locking element were to be located at
more or less the same height. A further advantage of positioning the first locking
element at a distance from an upper side of the upward tongue is that the distance
to the resilient connection between each coupling part and the base layer, generally
formed by the resilient bridge of each coupling part, is increased, whereby a torque
exerted on the coupling parts can be compensated relatively quickly by the locking
elements, which can further enhance the reliability of the locking. In case the first
locking element and second locking element would not be applied, it may be
favourable that side of the upward tongue facing away from the upward flank is
positioned at a distance from the downward flank in coupled condition of adjacent
tiles.
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In a preferred embodiment, a side of the downward tongue facing away from the
downward flank is provided with a third locking element, and wherein the upward
flank is provided with a fourth locking element, said third locking element being
adapted to cooperate with a fourth locking element of another tile. This would result
in an additional inner locking mechanism, which could further improve the stability
and reliability of the coupling. Also in this embodiment, the third (or fourth) locking
element may be formed by one or more bulges, wherein the fourth (or third) locking
element may be formed by one of more complementary recesses adapted to co-act
with said bulges in coupled condition of adjacent tiles. Preferably, the co-action
between the third locking element and the fourth locking element, in coupled
condition of two tiles, defines a tangent T1 which encloses an angle A1 with a plane
defined by the tile, which angle A1 is smaller than an angle A2 enclosed by said
plane defined by the tile and a tangent T2 defined by a co-action between an
inclined part of a side of the upward tongue facing toward the upward flank and an
inclined part of a side of the downward tongue facing toward the downward flank.
More preferably, the greatest difference between angle A1 and angle A2 is situated
between 5 and 10 degrees. It is imaginable that shortest distance between an
upper edge of the downward tongue and a lower side of the base layer defines a
plane, wherein the third locking element and at least a part of the downward tongue
are situated at opposite sides of said plane. In this case, the third locking element
protrudes with respect to the tile edge defined by an upper section or upper surface
of the tile. Here, the third locking element may protrude into an adjacent tile in a
coupled condition which may further improve the tile coupling. It is advantageous in
case the minimum distance between said locking surface and an upper side of the
tile is smaller than the minimum distance between an upper side of the upward
tongue and said upper side of the tile. This will reduce the maximum deformation of
the second (or fist) coupling part, whereas the connection process and deformation
process can be executed in successive steps. Less deformation leads to less
material stress which is in favour of the life span of the coupling part(s) and hence
of the tile(s).

Each tile to be used in the system according to the invention comprises one or
more first coupling parts, one or more second coupling parts, and/or a combination
of at least one first coupling part and at least one second coupling part. It is
conceivable that one or more (remaining) edges of a tile is/are provided with an
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alternative coupling part, such as a conventional angling down profile, as for
example disclosed in US4,426,820, the content of which is incorporated in this
document by reference. Such an angling down profile typically comprises a first
edge (third coupling part) comprising a sideward tongue extending in a direction
substantially parallel to the upper side of the panel, the bottom front region of said
sideward tongue being rounded at least partly, the bottom back region of said
tongue being configured as bearing region, wherein the bottom back region is
located closer to the level of the upper side of the panel than a lowest part of the
bottom front region, and an opposite, second edge (fourth coupling part) comprising
a recess for accommodating at least a part of the sideward tongue of a further
panel, said recess being defined by an upper lip and a lower lip, said lower lip being
provided with a upwardly protruding shoulder for supporting the bearing region of
the sideward tongue, the sideward tongue being designed such that locking takes
place by an introduction movement into the recess of the sideward tongue a further
panel and a angling down movement about an axis parallel to the first edge, as a
result of which a top side of the sideward tongue will engage the upper lip and the
bearing region of the sideward tongue will be supported by and/or facing the
shoulder of the lower lip, leading to locking of adjacent panels at the first and
second edges in both horizontal direction and vertical direction.

In an embodiment a plurality of sides (or edges) of the tile comprise a first coupling
part, and a plurality of sides of the tile comprise a second coupling part, wherein
each first coupling part and each second coupling part lie on opposite sides of the
tile. In this way each side of the tile can be provided with a coupling part, this
increasing the coupling options of the tile. By positioning the first coupling part and
the second coupling part on opposite sides it will be relatively simple for a user to
lay a floor formed by tiles according to the invention, since each tile can be formed
in the same way. Adjacent edges of a tile may be provided with different types

coupling parts.

In the system according to the invention, it is imaginable that all or at least a
number of tiles are/is identical. It is, however, also imaginable that

the tile system comprises different types of tiles (e.g. A tiles and B tiles
respectively), wherein the arrangement and/or type of coupling parts used in a first
type of tile (A) differs from the arrangement and/or type of coupling parts used in a
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second type of tile (B). Here, preferably the coupling parts of the first type of tile (A)
as applied on one pair of opposite edge portions are arranged in a mirror-inverted
manner relative to the coupling parts along the same pair of opposite edge portions
of the second type of tiles (B). In case of square or rectangular tiles, and seen from
a top view and in clockwise direction, the first type of tile (A) may be provided at its
edges, successively with a first coupling part (1), a second coupling part (ll), a
second coupling part (1), and a first coupling part (I-1I-1l-I configuration), while the
second type of tile (B) may be provided at its edges, successively with a first
coupling part (1), a first coupling part (1), a second coupling part (l1), and a second
coupling part (I-1-1l-1l configuration). This will allow the different panels to be
installed in unconventional and/or advanced patterns, such as herringbone
patterns. An advantage of identical and mirror-inverted tiles to be used in a system
according to the invention is that the tiles can be produced easily, wherein, for
example, all first sides of A and B type tiles can be machined, for instance, in a first
machine. Then the A type tiles proceed to another machine where the second sides
are machined. The boards that are to be provided with mirror-inverted coupling
parts, for instance the B type tiles, are however rotated through 180 in the same
plane before machining of the second sides. Thus the two types of board A and B
can be manufactured using the same machines and the same set of tools.
Distinctive visual markings, for example coloured labels, symbolic labels, and/or
text labels, may be applied to different tile types to allow a user to easily recognize
the different panel types during installation. Preferably the visual markings are not
visible in a coupled condition of the tiles (from a top view). A visual marking may,
for example, be applied onto the upper side of the upward tongue and/or inside the
upward groove and/or inside the downward groove. It is imaginable that the system
according to the invention comprises more than two different types of tiles.

The different tile types may have different sizes and/or shapes. It is imaginable that
each edge portion of each tile is provided with a first coupling part and/or a second
coupling part, and wherein preferably edge portions are provided with different
coupling parts. Commonly, the tiles have a square, rectangular, triangular,

hexagon, octagon, or other polygonal shape.
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The invention also relates to a tile covering, in particular floor covering, consisting
of mutually coupled tiles according to the invention. The invention also relates to a

tile for use in multi-purpose tile system according to the invention.

The invention will be elucidated on the basis of non-limitative exemplary
embodiments shown in the following figures. Herein shows:

figure 1 schematically a transverse side view of a first embodiment of a floor tile
according to the invention;

figure 2a a schematic representation of coupling parts of a second embodiment of a
floor tile according to the invention;

figure 2b a schematic representation of a coupled position of two floor tiles
comprising coupling parts as shown in figure 2a;

figure 3a a schematic representation of coupling parts of a third embodiment of a
floor tile according to the invention;

figure 3b a schematic representation of a coupled position of two floor tiles
comprising coupling parts as shown in figure 3a;

figure 4a a schematic representation of coupling parts of a fourth embodiment of a
floor tile according to the invention;

figure 4b a schematic representation of a coupled position of two floor tiles
comprising coupling parts as shown in figure 4a;

figure 5 schematically a side view of the laminate details of a possible embodiment
of a floor tile according to the invention;

figure 6 a perspective view of the laminate details of a further possible embodiment
of a floor tile according to the invention;

figure 7a schematic top view of a floor tile according to the invention in a first
possible arrangement;

figure 7b a schematic top view of a floor tile according to the invention in a second
possible arrangement;

figure 7c a schematic top view of a second embodiment of the floor tile with the
arrangement shown in figure 7b;

figure 7d a schematic top view of first configuration of a tile system according to the
invention comprising a plurality of floor tiles as shown in figures 7a-c;

figure 7e a schematic top view of a second configuration of a tile system according
to the invention comprising a plurality of floor tiles as shown in figures 7a-b;
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figure 7f schematic a top view of a third configuration of a tile system according to
the invention comprising a plurality of floor tiles as shown in figures 7a-b;

figure 7g a schematic top view of a fourth configuration of a tile system according to
the invention comprising a plurality of floor tiles as shown in figures 7a-b;

figure 7h a top view of a fifth configuration of a tile system according to the
invention comprising a plurality of floor tiles as shown in figures 7a-b; and

figure 8 a schematic representation of a fifth embodiment of a floor tile according to

the invention.

Figure 1 shows a side view of a rectangular multi-purpose floor tile 101 according
to the invention. Floor tile 101 comprises a rigid base layer 102 which is at least
partially made of a closed cell foam plastic material, preferably provided with a
toughening agent, provided with an upper side 102a and a lower side 102b, and
coupling parts 103, 104 positioned on opposite (longitudinal) sides of rigid base
layer 102 and connected integrally to rigid base layer 102. A first coupling part 103
comprises an upward tongue 105, an upward flank 106 and an upward groove 109
formed between upward tongue 105 and upward flank 106. A side 105a of upward
tongue 105 facing toward upward flank 106 extends in the direction of the normal
N1 of the upper side 102a of rigid base layer 102. The tangent R1 and the normal
N1 of upper side 102a of rigid base layer 102 are thus directed toward each other
(converging orientation), wherein the angle enclosed by R1 and N1 amounts to 0-
10, in particular about 3 - 5 degrees. Another side 105b of upward tongue 105
facing toward upward flank 106 forms an aligning edge enabling facilitated
realization of a coupling to an adjacent floor tile. As shown, this side 105b
functioning as aligning edge is directed away from the normal N1 of upper side
102a of the rigid base layer. An upper side 105d of upward tongue 105 does
however extend in the direction of the normal N1 of upper side 102a of rigid base
fayer 102, and runs inclining downward in the direction of the side 105e of upward
tongue 105 facing away from upward flank 106. This chamfering provides the
option of giving the complementary second coupling part 104 a more robust and
therefore stronger form. The side 105e of upward tongue 105 facing away from
upward flank 106 is oriented substantially vertically and is moreover provided with a
first locking element 107 in the form of an outward bulge 107. A lower part 106a of
upward flank 106 is oriented diagonally, while an upper part 106b of upward flank
106 is shown to be substantially vertical and forms a stop surface for second
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coupling part 104. A lower wall part 109a of upward groove 109 is oriented
substantially horizontally in this exemplary embodiment. A bridge 108 lying
between lower wall part 109a of upward groove 109 and a lower side 103a has a
somewhat elastic nature and is adapted to allow upward tongue 105 to pivot
relative to upward flank 106, this resulting in a (temporary) widening of upward
groove 109, whereby coupling of floor tile 101 to an adjacent floor tile can be
facilitated. Second coupling part 104 is substantially complementary to first
coupling part 103. Second coupling part 104 comprises a downward tongue 110, a
downward flank 111 and a downward groove 112 formed between downward
tongue 110 and downward flank 111. A side 110a of downward tongue 110 facing
toward downward flank 111 lies in the direction of the normal N2 of the lower side
102b of rigid base layer 102. This means that a tangent R2 of side 110a of
downward tongue 110 and the normal of the lower side 102b of rigid base layer 102
are mutually converging. In this exemplary embodiment the tangent R2 and the
normal N2 enclose a mutual angle of 5 degrees. A side 110b facing away from
downward flank 111 is diagonally oriented, but has a flatter orientation than the
complementary side 106a of upward flank 106, whereby a gap (air space) will be
formed in the coupled position, which will generally facilitate coupling between two
floor tiles 101. The inclining side 110b of downward tongue 110 also functions as
aligning edge for the purpose of further facilitating coupling between two floor tiles
101. Another side 110c facing away from downward flank 111 takes a substantially
vertical form and forms a complementary stop surface for stop surface 106b of
upward flank 106 (of an adjacent floor tile). Downward tongue 110 is further
provided with a side 110d which is facing toward downward flank 111 and which
functions as aligning edge for first coupling part 103 of an adjacent floor tile.
Because upper side 105d of upward tongue 105 has an inclining orientation, an
upper side 112a of downward groove 112 likewise has an inclining orientation,
whereby the (average) distance between upper side 112a of downward groove 112
and an upper side 104a of second coupling part 104 is sufficiently large to impart
sufficient strength to second coupling part 104 as such. Downward flank 111 is
oriented substantially vertically and is provided with a second locking element 113
in the form of a recess 113 adapted to receive the outward bulge 107 of upward
tongue 105 (of an adjacent floor tile).

A bridge 114 lying between upper side 112a of downward groove 112 and upper
side 104a has a somewhat elastic nature and is adapted to allow downward tongue
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110 to pivot relative to downward flank 111, this resulting in a (temporary) widening
of downward groove 112, whereby coupling of floor tile 101 to an adjacent floor tile
can be facilitated (not shown). The shown floor tile 101 can be part of a multi-
purpose tile system according to the invention.

Figure 2a shows a schematic representation of coupling parts 203, 204 of a second
embodiment of a floor tile 201 according to the invention. Figure 2b shows a
schematic representation of the coupled position of two floor tiles 201a, 201b
comprising coupling parts 203, 204 as shown in figure 2a.

The first coupling part 203 and the second coupling part 204 have equal
functionalities as the first and second coupling parts shown in figure 1. The first
coupling part 203 comprises an upward tongue 205, an upward flank 206 lying at a
distance from the upward tongue 205 and an upward groove 209 formed between
the upward tongue 205 and the upward flank 206. The second coupling part 204
comprises a downward tongue 210, a downward flank 211 lying at a distance from
the downward tongue 210, and a downward groove 212 formed between the
downward tongue 210 and the downward flank 211. A side 210b facing away from
the downward flank 211 is diagonally oriented. The side 210b has a substantially
straight design, where the complementary side 206a of the upward flank 206 has a
rounded design. An air gap 230 is formed in the coupled position shown in figure
2b.

The first coupling part 203 comprises a first locking element 207 which is adapted
for co-action with a second locking element 213 which is provided in the flank 211
of the second coupling part 204.

The difference between the embodiment shown in figures 2a-b and figure 1 is that
the tongues 205, 210, flanks 206, 211 and grooves 209, 212 have a substantially

rounded design.

Figure 3a shows a schematic representation of coupling parts 303, 304 of a third
embodiment of a floor tile 301 according to the invention. Figure 3b shows a
coupled position of two floor tiles 301a, 301b comprising coupling parts 303, 304 as
shown in figure 3a. The air gap 330 formed between a side 310b of the downward
tongue and the complementary side 306a of the upward flank 206 is substantially
smaller than the air gap shown in the embodiment of figure 2b.
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Figure 4a shows a schematic representation of coupling parts 403, 404 of a fourth
embodiment of a floor tile 401 according to the invention. Figure 4b shows a
schematic representation of the coupled position of two floor tiles 401a, 401b
comprising coupling parts 403, 404 as shown in figure 4a. The floor tile 401
comprises a rigid base layer 402 which is at least partially made of a closed cell
foam plastic material. The tile 401 comprises a third locking element 440 and a
complementary fourth locking element 441. A side 410b of the downward tongue
410 facing away from the downward flank 411 is provided with the third locking
element 440. The upward flank 406 of the first coupling part 403 is provided with
the fourth locking element 441. The third locking element 440 is adapted to
cooperate with the fourth locking element 441 of another tile, as shown in figure 4b.
Figure 4a shows the co-action between the third locking element 440 and the fourth
locking element 441 in coupled condition of two tiles 401a, 401b. The co-action
defines a tangent T1 which encloses an angle A1 with a plane defined by the tile
401, which angle A1 is smaller than an angle A2 enclosed by said plane defined by
the tile 401 and a tangent T2 defined by a co-action between an inclined part of a
side of the upward tongue 405 facing toward the upward flank 406 and an inclined
part of a side 410a of the downward tongue 410 facing toward the downward flank
411. The greatest difference between angle A1 and angle A2 is situated between 5
and 10 degrees. The third locking element 440 comprises a locking surface 443
having a distal end 442 which is distally located from a plane 450 defined by an
upper side 406a of the upward flank 406 and a side 410d of the downward tongue
410 facing away from the downward flank 411, in a coupled condition.

The distance between said locking surface 443 and an upper side 402a of the tile
401 is smaller than the distance between an upper side 405a of the upward tongue
405 and said upper side 402a of the tile 401. Figure 4b shows that a side 405e of
the upward tongue 405 facing away from the upward flank 406 is positioned at a
distance from the downward flank 411. A first air gap 430a is formed between the
upward tongue 405 and the downward flank 411. A second air gap 430b is formed
between the upward groove 409 and the downward tongue 410. The downward
tongue 410 is in contact with a support surface 431 of the upward groove 409. A
third air gap 430c is formed between the side 410b of the downward tongue 410
facing away from the downward flank 411 and the upward flank 406.

The bottom of the floor tile 401 comprises a bottom recess 432 which extends from
point X to the end side 405e of the upward tongue 405. Preferably, the starting



10

15

20

25

30

35

23

point X of the bottom recess 432 is at a distance d from a side 405b of the upward
tongue 405 facing towards the upward flank 406.

Figure 5 show a side view of the laminate details of a possible embodiment of a
floor tile 501 according to the invention. The floor tile 501 comprises a rigid foam
base layer 502 formed of a poly-foam or foamed plastic material having a lower
side or bottom foam surface 502b and an upper side 502a. The floor tile 501 further
comprises an upper substrate layer 520, formed of a non-foam plastic or metallic
material and has a lower surface 520b and an upper surface 520a. The upper
substrate layer 520 is provided over the upper foam surface 502a of the rigid base
layer 502. An adhesive 521, which can be a layer or coating, is provided between
the upper surface 502a of the rigid base layer 502 and the lower surface 520b of
the upper substrate layer 520 to join the upper substrate layer 520 and the rigid
base layer 502 together. The floor tile 501 can possibly include a design pattern or
a decorative appearance of any selected type on or at the upper surface 520a of
the substrate layer 520. The design pattern can be a wood grain design, a mineral
grain design that resembles marble, granite or any other natural stone grain, or a
colour pattern, colour blend or single colour to name just a few design possibilities.
The decoration or design pattern can be printed onto or otherwise applied to the
upper surface 520a of the upper substrate layer 520, but is preferably provided on
a separate printing film or design layer 522 of any suitable known plastic material.
The design layer 522 is covered by a transparent or semi-transparent abrasion
resistant wear layer 523 of known material and fabrication through which the design
layer 522 can be viewed. The top of the wear layer 523 is the top surface of the
floor tile 501. The floor tile 501 can be provided with any of the coupling elements
shown in the previous figures.

The upper substrate layer 520, the design layer 522 and the wear layer 523 can be
initially laminated together to form an upper substrate laminate subassembly 524.
The laminate subassembly 524 and the foam base layer 502 can then be laminated
together to form the tile 501.

Figure 6 shows a perspective view of the laminate details of a further possible
embodiment of a floor tile 601 according to the invention, wherein the layers of the
laminate are shown separated partially. The floor tile 601 is provided with coupling
parts 603 at the edge portions of the tile 601. This can be any suitable coupling part
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603, for example the coupling parts shown in figures 1-4. The floor tile 601
comprises a substantially rigid base layer 602 which is at least partially made of
closed cell foam polyvinyl chloride material, for example polyvinyl chloride
comprising sodium carbonate filler. The floor tile 601 further comprises an upper
substrate layer 620, or reinforcing layer 620, affixed to the upper side of the base
layer 602. In the shown embodiment, the reinforcing layer 620 is at least partially
made of polyvinyl chloride resin comprising a plasticizer and a carbonate filler. The
reinforcing layer 620 enhances the durability of the floor tile 601 and provides
resistance against scratches and other small damages. A design layer 622 is
provided on top of the reinforcing layer 620. The design layer 622 is preferably a
thermoplastic film layer. The design layer 622 is covered by a transparent or semi-
transparent abrasion resistant wear layer 623 through which the design layer 622
can be viewed. The wear layer 623 is a protection layer and is preferably at least
partially made of a polyvinyl chloride resin comprising a DOTP plasticizer and
calcium and zinc stearate. The top surface of the floor tile 601 comprises a ceramic
bead polymer layer 626. The ceramic bead polymer layer 626 forms a protective
overlay 626 due to its wear resistance and corrosion and erosion resistance. The
floor tile 601 further comprises a backing layer 625. The backing layer 625
preferably has good sound damping properties. The backing layer 625 is preferably
shock-absorbing. The floor tile 601 is fully waterproof and has a very good moisture
stability.

Figure 7a shows a top view of a schematic representation of a floor tile A according
to the invention in a first possible arrangement. The floor tile A comprises a plurality
of first coupling parts G3L provided at a first edge portion A1 of the tile A and at a
second edge portion A2. The floor tile A comprises a plurality of second coupling
parts T3L provided at a third edge portion A3, opposite of first edge portion A1, and
at a fourth edge portion A4. The first coupling parts G3L can be any type of first
coupling part G3L comprising a, preferably single, upward tongue, at least one
upward flank lying at a distance from the upward tongue and a single upward
groove formed between the upward tongue and the upward flank, according to the
invention. The second coupling parts T3L can be any type of second coupling part
comprising a, preferably single, downward tongue, at least one downward flank
lying at a distance from the downward tongue, and a single downward groove
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formed between the downward tongue and the downward flank, according to the
invention. Tile A has a substantially rectangular design.

Figure 7b shows a top view of a schematic representation of a floor tile B according
to the invention in a second possible arrangement. The floor tile B is a mirror image
of the floor tile A shown in figure 7a. The floor tile B comprises a plurality of first
coupling parts G3L provided at a third edge portion B3 of the tile B and at a second
edge portion B2. The floor tile B comprises a plurality of second coupling parts T3L
provided at a first edge portion B1 and at a fourth edge portion B4. Tile B has a
substantially rectangular design.

Figure 7c shows a top view of a second embodiment of a floor tile C, which has a
similar arrangement as the floor tile B shown in figure 7b. However the size of tile C

differs from the size of tile B. Tile C has a substantially square design.

Due to the specific arrangement of first coupling parts G3L and second coupling
parts T3L, it is possible to create a wide range of possible configurations of tile
systems according to the invention. Figures 7d-h show examples of possible
embodiments of configurations of floor tile systems consisting of mutually coupled
tiles A and B and/or C. The tiles A, B, C are configured to co-act in such manner
that coupled tiles are substantially locked both in a direction parallel to the plane
defined by the tiles as well as in a direction perpendicular to said place defined by
the tiles. Tiles with corresponding reference numbers are identical.

Figure 7d shows a top view of a schematic representation of a first configuration of
a tile system 700d according to the invention, comprising a plurality of floor tiles A,
B, C as shown in figures 7a-c. Each substantially square tile C is coupled with
multiple substantially rectangular tiles A, B. The tiles can possibly include a design
pattern or a decorative appearance at the upper surface of the tile. The design of
the tiles can for example be chosen such that the rectangular tiles A, B have a
different design than the square tiles C. The tile system 700d shows that the
rectangular tiles A, B may for instance form a grout frame around the square tiles
C.
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Figure 7e shows a top view of a schematic representation of a second configuration
of a tile system 700e according to the invention, comprising a plurality of floor tiles
A, B as shown in figures 7a-b. The first edge portions A1 and the third edge
portions A3 of each vertical oriented floor tile A are connected with a plurality of

horizontal oriented floor tiles B.

Figure 7f shows a top view of a schematic representation of a third configuration of
a tile system 700f according to the invention, comprising a plurality of floor tiles A, B

as shown in figures 7a-b. The figure shows a herringbone structure.

Figure 7g shows a top view of a schematic representation of a fourth configuration
of a tile system 700g according to the invention comprising a plurality of floor tiles
A, B as shown in figures 7a-b. A plurality of series of six A-type floor tiles is
connected to a plurality of series of six perpendicular oriented B-type floor tiles,

thereby forming a chessboard pattern.

Figure 7h shows a top view of a schematic representation of a fifth possible
configuration of a tile system 700h according to the invention comprising a plurality
of floor tiles A, B as shown in figures 7a-b.

Figure 8 shows a schematic representation of a floor tile 801 comprising a plurality
of grooves 860a, 860b. The floor tile 801 comprises a substantially rigid base layer
802 and an upper substrate layer 820. The grooves 860a, 860b are V-shaped
grooves which are located in the base layer 802. The grooves facilitate bending
and/or folding of the tile 801 at inside and outside corners of intersecting support
surfaces of a tile (not shown). The grooves 860a, 860b can be positioned at any
preferred location of the tile 801. The shape of the grooves 860a, 860b can be of
any preferred design, however the depth of the grooves 860a, 860b should not
extend past the upper surface of the rigid base layer 802. In the shown
embodiment the floor tile 801 comprises a first coupling part 803 and a second
coupling part 804, which are equal to the coupling parts shown in figure 1.

Although the figures disclose various embodiments according to the invention, the
features of the embodiments may be combined where appropriate, all falling within
the intended scope of the invention. One could for instance imaging the use of
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various coupling parts in the tile systems or interchange the coupling parts between
the different embodiments. One could also image to omit the application of a
substantially rigid base layer at least partially made of a closed cell foam plastic
material; instead, another type of, preferably rigid, base layer could be used in each
tile, which alternative base layer may be made, for example, of at least one material
selected from the group consisting of: MDF, HDF, synthetic material, such as a
thermoplastic like polyvinyl chloride (PVC), a composite material, in particular a
dust-(thermo)plastic-composite, a non-foamed plastic material, a mineral material
and/or a thermoplastic material which is enriched with one or more additives. Here,
the expression “dust” is understood is small dust-like particles (powder), like wood
dust, cork dust, or non-wood dust, like mineral dust, stone powder, in particular
cement. By combining bamboo dust, wood dust, or cork dust, or combination
thereof, with for example high density polyethylene (HDPE), or polyvinylchloride
(virgin, recycled, or a mixture thereof), a rigid and inert core is provided that does
not absorb moisture and does not expand or contract, resulting in peaks and gaps.
Although tile commonly has a laminated structure (multi-layer structure), the tile
according to the invention may also be formed by a single layer tile.

Hence, the above-described inventive concepts are illustrated by several illustrative
embodiments. It is conceivable that individual inventive concepts may be applied
without, in so doing, also applying other details of the described example. It is not
necessary to elaborate on examples of all conceivable combinations of the above-
described inventive concepts, as a person skilled in the art will understand
numerous inventive concepts can be (re)combined in order to arrive at a specific

application.

it will be apparent that the invention is not limited to the working examples shown
and described herein, but that numerous variants are possible within the scope of
the attached claims that will be obvious to a person skilled in the art.

The verb “comprise” and conjugations thereof used in this patent publication are
understood to mean not only “comprise”, but are also understood to mean the
phrases “contain”, “substantially consist of”, “formed by” and conjugations thereof.
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Conclusies

1. Multifunctioneel tegelsysteem, in het bijzonder een vioertegelsysteem,
omvattende een meervoud aan multifunctionele tegels, in het bijzonder vioertegels,
iedere tegel omvattende:

- een in hoofdzaak starre basislaag welke ten minste gedeeltelijk vervaardigd
is uit kunststofschuim met een gesloten celstructuur, bij voorkeur voorzien van een
hardingsmiddel,

- ten minste één eerste koppeldeel en/of ten minste één tweede koppeldeel
verschaft aan verschillende randen van de tegel, in het bijzonder de basislaag,

o welk eerste koppeldeel een, bij voorkeur enkele, opwaartse tong omvat, ten
minste één opwaartse flank die op afstand van de opwaartse tong ligt en
een enkele tussen de opwaartse tong en de opwaartse flank gevormde
opwaartse groef, waarbij:

= ten minste een deel van de naar de opwaartse flank toe gerichte
zijde van de opwaartse tong helt richting de opwaartse flank,

= ten minste een deel van een naar de opwaartse flank toe gerichte
zijde van de opwaartse tong een opwaartse zoekrand vormt met als
doel het koppelen van het eerste koppeldeel en het tweede
koppeldeel van een aangrenzende tegel,

= ten minste een deel van een van de opwaartse flank af gerichte zijde
van de opwaartse tong bij voorkeur is voorzien van een eerste
vergrendelelement welke is ingericht voor samenwerking met een
twee vergrendelelement van een tweede koppeldeel van een
aangrenzende tegel,

o welke tweede koppeldeel een, bij voorkeur enkele, neerwaartse tong omvat,
ten minste één neerwaartse flank die op afstand van de neerwaartse tong
ligt en een enkele tussen de neerwaartse tong en de neerwaartse flank
gevormde neerwaartse groef, waarbij:

= ten minste een deel van een naar de neerwaartse flank toe gerichte
zijde van de neerwaartse tong geheld is richting de neerwaartse flank,

= ten minste een deel van een van de neerwaartse flank toe gerichte
zijde van de neerwaartse tong een neerwaartse zoekrand vormt met
als doel het koppelen van het tweede koppeldeel met en eerste
koppeldeel van een aangrenzende tegel,
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= de neerwaartse flank is bij voorkeur voorzien van een tweede
vergrendelelement welke in hoofdzaak star is verbonden met de
neerwaartse flank en is ingericht voor samenwerking met een eerste
vergrendelelement van een eerste koppeldeel van een aangrenzende
tegel,
waarbij de neerwaartse groef is ingericht om ten minste een deel van een
neerwaartse tong van een aangrenzende tegel op te nemen, en waarbij de
neerwaartse groef is ingericht om ten minste een deel van een opwaartse tong van

een aangrenzende tegel op te nemen.

2. Tegelsysteem volgens conclusie 1, waarbij de in hoofdzaak starre basislaag
ten minste gedeeltelijk is vervaardigd uit een PVC schuim met een gesloten

celstructuur.

3. Tegelsysteem volgens conclusie 1 of 2, waarbij de in hoofdzaak starre
basislaag ten minste gedeeltelijk is vervaardig uit een kunststofschuim met een

gesloten celstructuur, welke kunststof vrij is van weekmakers.

4. Tegelsysteem volgens een van de voorgaande conclusies, waarbij de
basislaag van kunststofschuim een dichtheid heeft tussen ongeveer 0,1 en 1,5
g/cm3.

5.  Tegelsysteem volgens een van de voorgaande conclusies, waarbij elke tegel
een aan de bovenzijde van de basislaag bevestigd bovenste substraat omvat,

waarbij voornoemd bij voorkeur een decoratieve laag omvat.

6. Tegelsysteem volgens conclusie 5, waarbij het bovenste substraat ten minste
gedeeltelijk is vervaardigd uit ten minste één materiaal geselecteerd van de groep
bestaande uit: metalen, legeringen, macromoleculaire materialen zoals
vinyimonomeer-copolymeren en/of homopolymeren; condensatiepolymeren zoals
polyesters, polyamides, polyimides, epoxyharsen, fenolformaldehydeharsen;
ureumformaldehydeharsen, natuurlijke macromoleculaire materialen of
gemodificeerde derivaten daarvan zoals plantaardige vezels, dierlijke vezels,

minerale vezels, keramische vezels en koolstofvezels.
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7.  Tegelsysteem volgens conclusie 6, waarbij de vinylmonomeer-copolymeren
en/of de homopolymeren zijn geselecteerd van de groep bestaande uit
polyethyleen, polyvinylchloride, polystyreen, polymethacrylaten, polyacrylamiden,
ABS, (acrylonitril-butadieen-styreen) copolymeren, polypropyleen,
ethyleenpropyleen copolymeren, polyvinylidene chloride, polytetrafluorethyleen
polyvinylidene fluoride, hexafluorpropeen, en styreen-maleinezuuranhydride

copolymeren.

8.  Tegelsysteem volgens een van de conclusies 5-7, waarbij het bovenste
substraat een decoratieve laag omvat en een slijtvaste laag die de decoratieve laag
bedekt, waarbij een bovenopperviak van voornoemde slijtvaste laag het
bovenoppervilak van de tegel is, en waarbij de slijtvaste laag een transparant
materiaal is, zodanig dat de decoratieve laag zichtbaar is door de transparante

slijtvaste laag.

9. Tegelsysteem volgens een van de voorgaande conclusies, waarbij de
basislaag van kunsstofschuim met een gesloten celstructuur ongeveer 3 tot 9
gewichts% verhardingsmiddel omvat.

10. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het
kunsstofschuim met gesloten celstructuur van de basislaag een
elasticiteitsmodulus van 700 MPa heetft.

11. Tegelsysteem volgens een van de voorgaande conclusies, waarbij de
dichtheid van de basislaag varieert over de hoogte van de basislaag.

12. Tegelsysteem volgens een van de voorgaande conclusies, waarbij een
bovenste sectie en/of onderste sectie van de basislaag een korstlaag vormt die een
porositeit heeft die lager is dan de porositeit van het kunsstofschuim met gesloten
celstructuur van de basislaag, waarbij de dikte van elke korstlaag is gelegen tussen
0,01 en 1 mm, bij voorkeur tussen 0,1 en 0,8 mm.

13. Tegelsysteem volgens een van de voorgaande conclusies, waarbij elke tegel
ten minste een ruglaag omvat die is bevestigd met een onderste zijde van de
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basislaag, waarbij voornoemde ten minste ene ruglaag ten minste gedeeltelijk is

vervaardigd uit een flexibel materiaal, bij voorkeur een elastomeer.

14. Tegelsysteem volgens conclusie 13, waarbij de dikte van de ruglaag ten
minste 0,5 mm bedraagt.

15. Tegelsysteem volgens conclusie 13 of 14, waarbij de basislaag is vervaardig
uit een meervoud van afzonderlijke basislaagsegmenten die zijn bevestigd aan
voornoemde ten minste ene ruglaag, bij voorkeur zodanig dat voornoemde

basislaagsegmenten onderling scharnierbaar zijn.

16. Tegelsysteem volgens een van de voorgaande conclusies, waarbij elke tegel
ten minste een versterkingslaag omvat, waarbij de dichtheid van de
versterkingslaag bij voorkeur is gelegen tussen 1000 en 2000 kg/m3, bij voorkeur
tussen 1400 en 1900 kg/m3, en bij nadere voorkeur tussen 1400-1700 kg/m3.

17. Tegelsysteem volgens een van de voorgaande conclusies, waarbij ten minste
een del van het eerste koppeldeel en/of ten minste een deel van het tweede
koppeldeel van elke tegel integraal verbonden is met de basislaag.

18. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het eerste
koppeldeel en/of het tweede koppeldeel deformatie toestaat tijdens koppeling en
ontkoppeling.

19. Tegelsysteem volgens een van de voorgaande conclusies, waarbij ten minste
één koppeldeel van het eerste koppeldeel en tweede koppeldeel een brug omvat
die de tong van voornoemd koppelelement en de basislaag verbindt, waarbij de
minimale dikte van de brug kleiner is dan de minimale breedte van de tong.

20. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het
tweede koppeldeel een bovenste brug omvat die de neerwaartse tong verbindt met
de basislaag, waarbij de bovenste brug is ingericht om tijdens het koppelen van
aanliggende panelen te deformeren, ter verbreding van de neerwaartse groef, en
waarbij, bij voorkeur, een lager gedeelte van de bovenste brug van het tweede
koppeldeel ten minste gedeeltelijk hellend is.
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21. Tegelsysteem volgens conclusie 20, waarbij de bovenste zijde van de
opwaartse tong ten minste gedeeltelijk geheld is, waarbij de helling van de
bovenste zijde van de opwaartse tong en de helling van het brugdeel van het
tweede koppeldeel in hoofdzaak gelijk zijn, waarbij beide hellingen bijvoorbeeld
onderling een hoek tussen de 0 en 5 graden insluiten.

22. Tegelsysteem volgens een van de voorgaande conclusies, waarbij ten minste
een deel van de opwaartse flank aangrenzend aan de bovenste zijde van de tegel
is ingericht om contact te maken met ten minste een deel van de neerwaartse tong
die grenst aan de bovenste zijde van een andere tegel in een gekoppelde toestand
van deze tegels.

23. Tegelsysteem volgens conclusie 22, waarbij de bovenste zijde van de tegel
is ingericht om in hoofdzaak naadloos aan te sluiten op de bovenste zijde van een
andere tegel.

24. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het eerste
vergrendelelement op afstand van een bovenste zijde van de opwaartse tong

gepositioneerd is.

25. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het
tweede vergrendelelement op afstand van een bovenste zijde van de neerwaartse

groef gepositioneerd is.

26. Tegelsysteem volgens een van de voorgaande conclusies, waarbij de
effectieve hoogte van de neerwaarts gerichte rand groter is dan de effectieve
hoogte van de opwaartse tong.

27. Tegelsysteem volgens een van de voorgaande conclusies, waarbij de
onderlinge hoek ingesloten door ten minste een hellend deel van een zijde van de
opwaartse tong die naar een opwaartse flank toe gericht is en de opwaartse flank
in hoofdzaak gelijk is aan de onderlinge hoek ingesloten door ten minste een
hellend deel van een zijde van de neerwaartse tong die naar de neerwaartse flank
toe gericht is en de neerwaartse flank.
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28. Tegelsysteem volgens een van de voorgaande conclusies, waarbij de hoek
ingesloten door enerzijds de richting waarin ten minste een deel van een zijde van
de opwaartse tong die naar een deel van de opwaartse flank toe gericht is uitstrekt
en anderzijds de normaal van de bovenste zijde van de basislaag ligt tussen 0 en
60 graden, in het bijzonder tussen 0 en 45 graden.

29. Tegelsysteem volgens een van de voorgaande conclusies, waarbij de hoek
ingesloten door enerzijds de richting waarin ten minste een deel van een zijde van
neerwaartse tong die naar de neerwaartse flank toe gericht is uitstrekt en
anderzijds de normaal van de onderste zijde van de basislaag ligt tussen 0 en 60
graden, in het bijzonder tussen 0 en 45 graden.

30. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het eerste
vergrendelelement ten minste één uitwaartse nok omvat, en dat het tweede
vergrendelelement ten minste één uitsparing omvat, welke uitwaartse nok is
ingericht om ten minste gedeeltelijk te worden ontvangen in een uitsparing van een

aangrenzende tegel met het doel een vergrendelde koppeling te realiseren.

31. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het eerste
vergrendelelement op afstand van een bovenste zijde van de opwaartse tong
gepositioneerd is.

32. Tegelsysteem volgens een van de voorgaande conclusies, waarbij een zijde
van de neerwaartse tong die van de neerwaartse flank af gericht is voorzien is van
een derde vergrendelelement, en waarbij de opwaartse flank is voorzien van een
vierde vergrendelelement, waarbij voornoemd derde vergrendelelement is ingericht

voor samenwerking met een vierde vergrendelelement van een andere tegel.

33. Tegelsysteem volgens conclusie 32, waarbij de samenwerking tussen het
derde vergrendelelement en het vierde vergrendelelement, in een gekoppelde
toestand van twee tegels, een tangent T1 definieert welke een hoek A1 insluit met
een viak dat door de tegel wordt gedefinieerd, waarbij hoek A1 kleiner is dan een
hoek A2 ingesloten door voornoemd vlak die gedefinieerd wordt door de tegel en
tangent T2 die gedefinieerd wordt door een samenwerking tussen een hellend deel
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van een zijde van de opwaartse tong die naar de opwaartse flank toe gericht is en
een hellend deel van een zijde van de neerwaartse tong die naar de neerwaartse
flank toe gericht is.

34. Tegelsysteem volgens conclusie 33, waarbij het grootste verschil tussen hoek
A1 en hoek A2 is gelegen tussen 5 en 10 graden.

35. Tegelsysteem volgens een van de conclusies 32-34, waarbij de kortste
afstand tussen een bovenste rand van de neerwaartse tong en een onderste zijde
van de basislaag een vlak definieert, waarbij het derde vergrendelelement en ten
minste een deel van de neerwaartse tong op tegenover elkaar gelegen zijden van

voornoemd viak gelegen zijn.

36. Tegelsysteem volgens een van de conclusies 32-35, waarbij de minimale
afstand tussen voornoemd derde vergrendelelement en een bovenste zijde van de
tegel kleiner is dan de minimale afstand tussen een bovenste zijde van de
opwaartse tong en voornoemde bovenste zijde van de tegel.

37. Tegelsysteem volgens een van de voorgaande conclusies, waarbij een zijde
van de opwaartse tong die van de opwaartse flank af gericht is op afstand van de
neerwaartse flank gepositioneerd is, in een gekoppelde toestand van
aangrenzende tegels.

38. Tegelsysteem volgens een van de voorgaande conclusies, waarbij ten minste
een aantal tegels identiek is.

39. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het
tegelsysteem verschillende typen tegels (A en B respectievelijk) omvat, waarbij de
schikking en/of het type koppeldelen die in een eerste type tegel (A) gebruikt
worden verschillen van de schikking en/of het type koppeldelen die in een tweede
type tegel (B) gebruikt worden.

40. Tegelsysteem volgens conclusie 39, waarbij de koppeldelen van het eerste
type tegel (A) zoals toegepast in één paar tegenoverstelde randdelen zijn
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aangebracht op gespiegelde wijze ten opzichte van de koppeldelen langs het
zelfde paar tegenovergestelde randdelen van het tweede type tegels (B).

41. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het
tegelsysteem verschillende types tegels (A en B respectievelijk) omvat, waarbij de
grootte van een eerste type tegel (A) verschilt van de grootte van het tweede type
tegel (B).

42. Tegelsysteem volgens een van de voorgaande conclusies, waarbij
onderscheidende visuele markeringen worden toegepast op verschillende
tegeltypen.

43. Tegelsysteem volgens conclusie 42, waarbij onderscheidende visuele
markeringen zijn aangebracht op de opwaartse tong van ten minste één eerste

koppelelement van elke type tegel.

44. Tegelsysteem volgens een van de voorgaande conclusies, waarbij elk
randdeel van elke tegel is voorzien van het eerste koppeldeel en/of het tweede
koppeldeel, en waarbij bij voorkeur randdelen voorzien zijn van verschillende

koppeldelen.

45. Tegelsysteem volgens een van de voorgaande conclusies, waarbij het eerste
koppeldeel en het tweede koppeldeel zijn ingericht voor zodanige samenwerking
dat gekoppelde tegels in hoofdzaak vergrendeld in zowel een richting parallel aan
het vlak dat door de tegel gedefinieerd wordt als een richting loodrecht op
voornoemd viak dat door de tegel gedefinieerd wordt.

46. Tegelbedekking, in het bijzonder vioerbedekking, bestaande uit meerdere
gekoppelde tegels volgens een van de conclusies 1-45.

47. Tegel voor gebruik in een multifunctioneel tegelsysteem volgens een van de
conclusies 1-45.
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Abstract

The invention relates to a multi-purpose tile system, in particular a floor tile system,
comprising a plurality of multi-purpose tiles. The invention also relates to a tile
covering, in particular floor covering, consisting of mutually coupled tiles according
to the invention. The invention further relates to a tile for use in multi-purpose tile
system according to the invention.
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GEBREK AAN EENHEID VAN UITVINDING

De instantie belast roet hetuivosten vas het ondstzaek naar de stand van de technisk hestt vastgesteld
dat deze aanvrage maarders uitvindingen bavat, te wetern:

1. conclusies: 1-38, 44-47

Multi-purpose tilte system comprising a plurality of
mitlti=purpose tiles with tmproved coupling parts.

2. conclusies: 39-43

Multi-purpose tile system comprising a plurality of
multi-purpose tiles and comprising two different types of
tiles.

Het vooronderzoek werd tot het eerste onderwerp beperkt.

1} ; It is considered that there are 2 inventions covered by the
claims.

The reasons, for which the iaventions are not so linked as to form a
single general inventive concept, are as follows:

I | The common matter linking together the claims is the subject
matter of claim 1.

This subject matter is known from DE202016102034U1, Fig. 10 and par.
0069-0072 disciosing a tile system showing all features of ¢lamm 1«

1.1 The reguisite anity of invention therefore no longer exists
inasmuch as a technical velationship involving one or more of the same or
corresponding special technical features does not exist between the
subject-matter of the following groups of dependent claims:

Invention 1, defined by claims 2-38 and 44-47;

invention 2, defined by claims 39-43.

1.1 Invention 1 aims a tile system with tiles comprising improved
coupling parts and specifies the technical features of these coupling
parts and of the base layer. These features have the technical effect to
provide a tile with a foamed base layer comprising strong resilient
coup}ang parts, thereby so1vzng the probiem tc provide 1mproved drdp down

of, the drop down coupling mechanxsm is reduced.

1.2 Invention 2 atms a tile system comprising tiles of different
types (A and B} and specifies the layout of these tiles. These features
have the technical effect that the tiles can be arranged e.g. in a
herringbone pattern, thekeby solving the prabliem to allow the different
panels to be installed in unconventional and/or advanced patterns.

1.3 The technical features representing the difference over the
non~inventive common matter of each group of claims are not the same.
1.4 The wbjective technical problems underlying the subjects of

the :clatmed inventions are also different, so the special technical
features of the different inventions are not corresponding.

1.5 The claims are mot linked by a technical relationship
involving one or more same or corresponding special technical features,
so the application lacks a single general inventive concept. Consequently
the application dogs not meet the regquirement for unity of invention.




ONDERZOEKSRAPPORT BETREFFENDE HET

RESULTAAT VAN HET ONDERZOEK NAAR DE STAND

K ORY G611 OrASIZOSK HARF

B van het »
deatang vande teshniek

VAN DE TECHNIEK VAN HET INTERNATIONALE TYPE Ni ‘2018976
Infounativ ovet leden Yah dezelfds satvaafdraiie ’
In et eappant ) Datum van Dyereenkomend(e) Daturmn var
genoemdonironigesehyift publicatie: geschnit{sn) praffinatie
DE 202016102034 U1 22-05-2016  BE 1823779 Bl 24-07-2017
DE 282816102034 ul 22-05-2016
HG 2016113706 Al 21-07-2016  DE 2@9916888395 Ul 23-10-2017
EP 3245351 Al 22+11~2017
Us 20180810342 Al 11-01-2018
WO 2016113?86 Al 21-07-2816
EP 264??81 Al 09-10 2013 CH 1@3328?40 A 25 09 3813
EP 2647781 Al 09-18-2013
KR 101239366 Bl 05-03-2013
WG 2013066104 Al 18- 05 2813
EP 314187& Al 15~ 03 2017 AU 2015249146 Al 23-0D3-2817
CA 2911288 Al 04-03-2017
EP 3141674 Al 15-03-2017
ZA 2@1588182 B 22-02-20817
WG 2@1513@169 Al 03 g9~ 2015 AU 2@15223563 Al 06~ 10 2816
CA 2940587 Al 03-09~2815
CN 106164393 A 23~11-2016
€Y 1119816 T1 10-01-2018
DE 2062015008173 U1 07+11~2616
DK 31056392 13 03~07+2017
EP 3185392 Al 21+12-2818
EP 3219870 Al 20-09-2817
ES 2628220 13 02~08~2817
HR p20170862 T1 06-09-2017
HU E033147 T2 28-11-2017
JP 2017511851 A 27-04-2817
KR 20160146670 A 21-312-2016
LT 3185392 7T 25-07-2817
PL 3185392 13 28-09-2817
PT 31605392 1 26~06~2017
St 31685392 T1 31-08-2017
Us 2017937840 Al 08<«0Q2-2017
W0 2@15130169 Al 03-09- 2815
Rommwier PETARNR T fw}:\;(-k_mizxi actraciiamilied (anua 043




WRITTEN OPINION

File No Filing date {daymonthyean Priceity date (daymonthivedn i Application No.
ShB3438 23.05.2017 i NL201897¢

fnternatio_nali Patent Classification (iPC_’}

NV, BO4F1502 BE04F 1540

Applicant
INNOVATIONS 4 FLOOREEG HOLDING NV et al

This: opirdon cantains indications: redating o the following items;

Bax Not
Bax Mo 1 Priarity
Rox:No. . Noen-eatablishiment of opinion with regard {0 novelty. inventive ateg.and induatrial applicakslity

Basis of the gpinion

Box No, 1Y Uackiof unity of inventian

Box N, ¥ Reasonad statement with regard to novalty, inventive step or industrial
applicabiity; cifations and explanations supporting such statement

Box: No. Wi Cariain documsnts oited
Bow NG Vi Cartain delects in the application
Box. No: Vil Gertain obaervations on the application

ZHDO BRREROA

i Fxaminer

i Fournier, Thomas

Form MLRI7A (Dekbid) (July 2006)



Application:number

WRITTEN OPINION NL2018g70

Box No.1 Basis of this opinion

1, This opinion has bean established on the basis. of the latest sot of claims filed before the start of the search.

2. With regard to any aiicleotide andior amino acid sequence distlosed in the application and necessary tothe
claimed invention, His opinion has been astablishied on the basis of:

a. type ot-material:
3 asequence histing
3 tablets) refatedto the sequenge listing
k. format of materiah
t on paper
£ i electronic form
¢. time of filingfuraishing:
£l contained in the application as filed,
3 filed together with: the application in electranic form.
L furnished subsequently for the purposes of search.

3. 13 Inaddition, in the case thal more than one version or copy of a sequence listing andor table relating thersto
has bean filed or fumished; the required staterents that the information in the'subsequent or additional
copias isidentical to that iy the application as fited or doas ot go beyond the application ag filed, as
appropriate, wera furnishad.

4. Additionatl comments:

MLERSTE (duty '2008)
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WRITTEN OPINION NL2018g70

Box No. il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the clairmad invention appears to be novel to involve an inventive step, or & be
industaatly applicabls bave aot been axamined in raspect of

{1 the entire application
& claims Nog, 3943
becausea:

{3 the'said application, or the. said clairs Nos. relate: tothe following subject matter which dogs not require.
a search (specify):

L1 e desacription, claims or drawings (indicate particular slemsats below) or said claims Nog.,  are 50
unclear that no meaningful opinion could be formed {specify;:

{0 the vlaims, or said clainis Nos. are 30 inadequately supported by the description that no meaningfut opinion
could be formed (specify):

110 search report has been gstablished for the whole apglication or.for said claims Nos, 39-43

{1 a meaningful opinion could not be: farmead as the sequenaes listing-was either not available, or was not
furnished W the international format {WIPQ ST25).

[T a meaningful apinion could not be formed without the tables related to the sequance listings: or such tables
werg not-available in glectronic form.

{3  SeeSupplemental Box for further details.

Box No. IV Lack of unity of invention

- The' requiternent of unity of invention'is not camphed with for the following reasons:

see geparate sheest
This repost has been established tn respect of the following pans of $ie application:
Il attparts.

[ the pants relating 1o claims Nos. (see Search Reporty

MLERSTE (duty '2008)
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Application:number

NL2018g70

Box No.V  Reasoned statement with regard to novelty, inventive step or industrial appticability;
citations and explanations supporting such statement

. Statement
Novelty Yes:
No:
tnventive stap Yes:
No:
industrial applicability Yes:
No:

. Citations and explanations

sep separate sheet

Claims

Claims

Olainis
Claims

Claimis
Claivis

15
1-14, 16-38, 44-47

1-38, 44-47

1-38, 44-47"

Box No. VI Certain defacts in the application

see sgparate shest

Box No. Vill' Cenlain observations o the application

see separate sheet

MLERSTE (duty '2008)



WRITTEN OPINION Application number
{(SEPARATE SHEET) NEL20O 18970

Re ltem 1V

Lack of unity

1

1.1

1.3

1.4

1.6

1.8

it is considered that there are 2 inventions coversd by the claims.

The reasons, for which the inventions are not so linked as to form a single
general inventive concept, are as follows:

The common matter linking together the claims is the subject matter of claim
1

This subject matter is known from DE202016102034U1, Fig. 10 and par.
0069-0072 disclosing a tile system showing all features of claim 1.

The requisite unity of invention therefore no longer exists inasmuch as a
technicat refationship involving one or imore of the same or corresponding
speciat technical features does not exist between the subject-matter of the
following groups of dependent claims:

invention 1, defined by claims 2-38 and 44-47;
tnvention 2, defined by claims 39-43.

invention 1 aims a tile system with tiles comprising improved coupling parts
and specifies the technical features of these coupling parts and of the base
layer. These features have the technical effect o provide a tile with a foamed
base layer comprising strong resilient coupling parts, thereby solving the
problem to provide improved drop down coupling mechanism, wherein the
risk of damaging, in particular breakage of, the drop down coupling
mechanism is reduced.

invention 2 aims a tile system comprising tiles of different types {A and B) and
specifies the layout of these tiles. These features have the technical effect
that the tiles can be arranged e.g. in a herringbone pattern, thereby solving
the prablem to alfow the different panels o be instalied in unconventional and/
ar advanced patterns.

The technical features representing the difference over the non-inventive
common matter of each group of claims are not the same:

The objective technical problems underlying the subjects of the claimed
inventions are also different, so the special technical features of the different
javentions are not corresponding.

FormNL 23703 fsdparrie sheett iduly 20Ea! (sheet 1}
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1.7

The claims are not linked by a technical relationship involving one or more
same or cotresponding special technical features, so the application lacks a
single general inventive concept. Consequently the application does not meet
the requirement for unity of invention.

in the following, only Invention 1 defined by claims 1-38, 44-47 has been
considered.

Re Item VIl

Clarity

3 Claims 26 and 33 are not clear.

3.1 Claim 26 refers to the aligned edge. the effective height of this aligned edge,
and the effective height of the upward tongue, which are not well defined,
thereby leading to a fack of clarity.

3.2 Claim 33 tries to define tangents T1 and T2 by the co-action between locking
elements. Nevertheless, such a "co-action™is vague and can not be
interpreted as technical feature adapted to define the claimed subject matter,
thereby leading to a tack of clarity.

For the search and in the following an interpretation based on the description
page 22, lines 16-18 and Fig. 4b has been adopted.

Re Item V

Novelty and Inventive Step

4

Reference is made to the following documents:
D1 DE 20 2016 102034 U1 (FLOORING IND LTD SARL {LU)]) 22 mei 2016
(2016-05-22)

D2 WO 2016/113706 A1 (FLOORING IND LTD SARL [LU]) 21 juli 2016
(2016-07-21)

D3 EP 2 847 781 At (DONGWHA NATURE FLOORING CO LTD [KR]) ©
oktober 2013 (2013-10-09)

Yo NL 23R Jerparia sheetl iduly. 20U (sheet 2}
SN X Y : L



WRITTEN OPINION Application number
{(SEPARATE SHEET) NEL20O 18970

D4 EP 3 141 674 A1 (TOWER IPCO CO LTD [iE]) 15 maart 2017
(2017-03-15)

D& WG 2015/130169 A1 (INNOVATIONS 4 FLOORING HOLDING N V) 3
september 2016 (2015-08-03)

8 Furthermore, the above-mentioned lack of clarity notwithstanding, the
subject-matter of claims 1-14, 16-38, 44-47 is not new and the subject-
matter of claim 15 does not involve an inventive step.

51 The subject-matter of claims 1-12, 16-23, 26-29, 32-38, 44-47 is not new in
view of D1, figure 10, par. 0069-0072, disclosing a multi-purpose tile system
showing a tile 1; a rigid base layer comprising a closed cell foam PVC 53 free
of plasticizers and a 0.5 mm crust §4 of less or not foamed PVC; coupling
parts 8, 9 with inclined flanks 20, 22 and locking slements 23, 25; decor and
wear layers 57.

Note: the values for the density {claim 4), for the toughening agent (claim 9)
and for the elastic modulus (claim 10) are not disclosed explicitly, but are

implicit to the disclosed PVYC foam. A bending of the upper bridge (claim 20)
is not disclosed explicitly, but is implicit to the disclosed material and layout.

5.2 The subject-matter of claims 1-14, 16-25, 27-32, 36-38, 44-47 is not new in
view of D2, figure 2, page 9, lines 16-21, page 10, lines 1-6, 14-29, page
11, lines 10-32, page 12, lines 3-6, 18-21, 26-30, page 20, lines 18-24,
disclosing a multi-purpose tile system showing a tile 1, a vigid base layer
comprising a closed cell foam PVC (first substrate tayer") and a 0,5 mm crust
(“second substrate layer") of less or not foamed PVC,; coupling parts 8, 8 with
inclined flanks (see page 20, lines 18-24) and locking elements 24, 25, 31,
32; decor and wear layers.

Note: the values for the density (claim 4), for the toughening agent {claim 9)
and for the elastic modulus (claim 10} are not disclosed explicitly, but are

implicit to the disclosed PVC foam. A bending of the upper bridge (ctaim 20}
is not disclosed explicitly, but is implicit to the disclosed material and layout.

5.3 The subject-matter of claim 15 does not involve an inventive step, as itis well
known to the skifled person, e.g. from D3, Fig. 11 and par. 0068, 0070, to
manufacture a base layer from a plurality of separate base layer segmenis
affixed 1o a backing layer, thereby solving the problem of providing a tile with
a certain flexibility.

FormNL 23703 fsdparrie sheett iduly 2OUE! (sheet 3}



WRITTEN OPINION Application number
{(SEPARATE SHEET) NEL20O 18970

Re ftem VH
Certain defects
6 The following defects have been observed

8.1 The relevant background art disclosed in D1-D5 is not mentioned in the
description, nov are these documents identified therein.,

Form NL237-3 fseparaiersheaty iduly OEE: (sheetd)



