(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual P It
(19) World Intellectual Property N 0 A 800 110 A 0 O A 0

Organization
International Bureau (10) International Publication Number

(43) International Publication Date WO 2021/105798 A1
03 June 2021 (03.06.2021) WIPOIPCT

(51) International Patent Classification: NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,

EO04F 15/02 (2006.01) EO04F 15/10 (2006.01) SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,

TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

PCT/IB2020/060338 (84) Designated States (unless otherwise indicated, for every
, . . kind of regional protection available): ARIPO (BW, GH,
(42) International biling Date(') ¢ Newerber 2000 (04 112020 GM. KE. LR, LS. MW. MZ. NA. RW. SD. SL. ST. SZ. TZ.

Ovember (04.11. ) UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(25) Filing Language: Dutch TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(21) International Application Number:

(26) Publication Language: English MC. MK. MT. NL. NO. PL. PT. RO. RS. SE. SL SK. SM.
(30) Priority Data: TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
2019/5834 25 November 2019 (25.11.2019) BE KM, ML, MR, NE, SN, TD, TG).

(71) Applicant: FLOORING INDUSTRIES LIMITED,
SARL [IE/LU]; 10b, Rue des Mcrovingiens, (ZI Bour-
micht), 8070 Bertrange (LU).

Declarations under Rule 4.17:
— as fo applicant’s entitlement to apply for and be granted a

patent (Rule 4.17(ii))
(72) Inventor: DE RICK, Jan, Kampstraat 16B, 9500 Ger- — of invenforship (Rule 4.17(iv))
aardsbergen (BE). Published:
(74) Agent: VANGHELUWE, Lieven et al.; Flooring Indus- —  with international search report (Art. 21(3))
tries Limited, SARL, Patent Department, Qoigemstraat 3, —  before the expiration of the time limit for amending the
8710 Wielsbeke (BE). claims and to be republished in the event of receipt of

, o amendments (Rule 48.2(h))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AQO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ. EC, EE. EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD,
ME., MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

(54) Title: PANEL COMPRISING COUPLING PARTS

4 75 J

11 73 76 r
24 20
B1 N < 4 31 g

"/

«
papni———" Y

7/

NS
R ‘&/ // / -
27 //,*,,... ,

13
@:'9
1

2

k&S 12 70 19
7!

Fig. 4

(57) Abstract: Panel which 1s rectangular and has long (2-3) and short (4-5) edges, wherein the panel (1) comprises a coupling part
(7-8-9-10) on each long edge (2-3) and on each short edge (4-5) which allows coupling of the panel (1) to another such panel (1).

w0 2021/105798 A 1! HHD Y0000 0 A0 A D



15

20

29

30

WO 2021/105798 PCT/1B2020/060338

Panel comprising coupling parts

The present invention relates to a panel, for example a floor panel.

More particularly, the invention relates to a panel which 1s rectangular and has long and
short edges. The panel comprises a coupling part on each edge which allows coupling

the panel to another such panel.

Such panels are known from, for example, WO 97/47834. In this case, the coupling part
on the one long edge 1s configured to cooperate with the coupling part on the other long
edge of another such panel. The coupling part on the one short edge 1s configured to
cooperate with the coupling part on the other short edge of another such panel. The
cooperating coupling parts form a locking tongue and groove connection, both on the
long and on the short edges. This 1s a tongue and groove connection which not only
produces a vertical, but also a horizontal interlocking between the coupled edges. The
vertical interlocking 1s brought about by the cooperation between the tongue and the
agroove. The horizontal interlocking 1s achieved by the fact that a locking lip engages 1n

a downwardly directed locking groove.

DE19962830A1 shows a panel which has coupling parts on a first pair of opposite edges.
The coupling parts on the first edge of this first pair of opposite edges are formed by a
agroove and a tongue. The coupling parts on the second edge of this first pair of opposite
edges are formed by a tongue and a groove. During coupling of the panel, the tongue of
the first edge engages 1n the groove of the second edge of another such panel; and the
tongue of the second edge of the other such panel engages in the groove of the first edge
of the panel. DE19962830A1 also provides locking elements for interlocking the coupled

edges 1n a horizontal direction.

DE10038662A1 shows a panel which has coupling parts on a first pair of opposite edges.
The coupling parts on the first edge of this first pair of opposite edges are formed by two
agrooves situated one above the other. The coupling parts on the second edge of this first

pair of opposite edges are formed by two tongues situated one above the other. During
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coupling, the tongues of the second edge of the panel engage in the grooves of the first
edge of another such panel. DE10038662A1 also provides locking elements for

interlocking the coupled edges 1n a horizontal direction.

WO02019/180097 shows a panel which has a first pair of opposite edges, both provided
with coupling parts which allow coupling of the panel to another such panel. The
coupling part on the first edge of the first pair of opposite edges has a first tongue which
has a downwardly directed locking groove and an undercut above the first tongue. The
coupling part on the second edge of the first pair of opposite edges contains a groove, a
locking lip with an upwardly directed locking element and a second tongue. During
coupling of the first edge of the panel to the second edge of another such panel, the first
tongue engages in the groove, the locking element engages over the locking lip and the

second tongue 1n the undercut. This achieves both a horizontal and a vertical interlocking.

It 1s the object of the invention to provide panels which can be coupled to each other in
a simple manner, using little force and having better interlocking - also taking into
account manufacturing tolerances.

To this end, the invention has three independent aspects which each describe panels
which fulfill this object. The advantages of the panels according to the invention are

particularly noticeable with panels having a thickness of less than 6 mm.

To this end, the invention, according to its first independent aspect, relates to a panel
which 1s rectangular and has a first pair of opposite edges and a second pair of opposite
edges. The panel has a top surface. On each edge of the first pair of opposite edges and
on each edge of the second pair of opposite edges, the panel comprises a coupling part
which allows coupling of the panel to another such panel. The coupling part on the first
edge of the first pair of opposite edges has a tongue and a downwardly directed locking
agroove. The coupling part on the second edge of the first pair of opposite edges comprises
a groove and a locking lip. The locking lip delimits the respective groove along the
bottom. The locking lip comprises an upwardly directed locking element. The tongue 1s
configured to cooperate with the groove on the second edge of the first pair of opposite

edges of another such panel 1n order to achieve a vertical interlocking between the
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respective edges. The downwardly directed locking groove 1s configured to cooperate
with the upwardly directed locking element on the second edge of the first pair of
opposite edges of another such panel in order to achieve a horizontal interlocking
between the respective edges.

The panel has the feature that the upwardly directed locking element of the locking lip
has two oblique locking surfaces which are separated by a face which makes a smaller
angle with the top surface of the panel than the two oblique locking surfaces. The
downwardly directed locking groove has two oblique locking surfaces separated by a
face which makes a smaller angle with the top surface of the panel than the two oblique
locking surfaces. The oblique locking surfaces of the downwardly directed locking
groove are configured to form an interlocking 1n a horizontal direction, together with the
oblique locking surfaces of the upwardly directed locking element of the locking lip of

another such panel.

Panels according to the first aspect of the invention have the advantage that they can be
coupled to each other easily, that 1s to say using less force, by means of rotating or by
means of pushing two profiled sections on the first pair of opposite edges substantially
horizontally into one another, wherein an efficient interlocking of the edges 1s achieved

in both a horizontal and a vertical direction.

In this text, horizontal direction 1s understood to mean the direction parallel to the top
surface of the panel. The vertical direction 1s understood to mean the direction at right

angles to the top surface of the panel.

Preferably, the face of the locking lip which makes a smaller angle with the top surface
of the panel than the two oblique locking surfaces of the locking lip runs parallel to the
top surface of the panel.

Preferably, the face of the downwardly directed locking groove which makes a smaller
angle with the top surface of the panel than the two oblique locking surfaces of the
downwardly directed locking groove runs parallel to the top surface of the panel.
Preferably, 1n the coupled position of two such panels, the face of the locking lip which

makes a smaller angle with the top surface of the panel than the two oblique locking
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surfaces of the locking lip makes contact with the face of the downwardly directed
locking groove which makes a smaller angle with the top surface of the panel than the
two oblique locking surfaces of the downwardly directed locking groove.

Preferably, the surface of the face of the locking lip which makes a smaller angle with
the top surface of the panel than the two oblique locking surfaces of the locking lip 1s
greater than the surface of each of the two oblique locking surfaces of the locking lip.
Preferably, the surface of the face of the downwardly directed locking groove which
makes a smaller angle with the top surface of the panel than the two oblique locking
surfaces of the downwardly directed locking groove 1s greater than the surface of each of
the two oblique locking surfaces of the downwardly directed locking groove.
Preferably, the surface of the face of the locking lip which makes a smaller angle with
the top surface of the panel than the two oblique locking surtaces of the locking lip 1s
greater than the sum of the surfaces of the two oblique locking surfaces of the locking
l1p.

Preferably, the surface of the face of the downwardly directed locking groove which
makes a smaller angle with the top surface of the panel than the two oblique locking
surfaces of the downwardly directed locking groove 1s greater than the sum of the
surfaces of the two oblique locking surfaces of the downwardly directed locking groove.
Preferably, the surface of the oblique locking surface of the locking lip positioned closest
to the top surface of the panel 1s smaller than the surface of the oblique locking surface
of the locking lip which 1s furthest from the top surface of the panel.

Preferably, the surface of the oblique locking surface of the downwardly directed locking
agroove positioned closest to the top surface of the panel 1s smaller than the surface of the
oblique locking surface of the downwardly directed locking groove which 1s furthest
from the top surface of the panel.

Preferably, the angles of each of the two oblique locking surfaces of the locking lip with
the face at right angles to the panel and parallel to the edge of the panel are equal.
Preferably, the angles of each of the two oblique locking surfaces of the downwardly
directed locking groove with the face at right angles to the panel and parallel to the edge

of the panel are equal.



15

20

29

30

WO 2021/105798 PCT/1B2020/060338

Preferably, the angles of one or more — preferably of all — oblique locking surfaces of the
locking lip and/or of the downwardly directed locking groove with the face at right angles
to the panel and parallel to the edge of the panel are smaller than 30°, for example 20°.
In preferred embodiments of the invention, the first edge of the first pair of opposite
edges has a first substantially vertical contact face; and the second edge of the first pair
of opposite edges has a second substantially vertical contact face. In the coupled position
of the first edge of the first pair of opposite edges of the panel and the second edge of the
first pair of opposite edges of another such panel, the first substantially vertical contact
face of the panel makes contact with the second substantially vertical contact face of the
other such panel. The tongue extends further away from the first edge of the panel than
the position of the first substantially vertical contact face.

Preferably, the first edge of the first pair of opposite edges has a first substantially vertical
contact face; and the second edge of the first pair of opposite edges has a second
substantially vertical contact face. In the coupled position of the first edge of the first pair
of opposite edges of the panel and the second edge of the first pair of opposite edges of
another such panel, the first substantially vertical contact face of the panel makes contact
with the second substantially vertical contact face of the other such panel. The groove
extends further inwards into the panel than the position of the second substantially
vertical contact face.

Preferably, in the coupled position of two such panels, the oblique locking surfaces of
the locking lip press against the oblique locking surfaces of the downwardly directed

locking groove as a result of a bending stress in the locking lip.

According to a second independent aspect, optionally combined with any desired
embodiment of the panel according to the first independent aspect of the invention, the
invention relates to a panel which 1s rectangular and has a first pair of opposite edges and
a second pair of opposite edges. The panel has a top surface. On each edge of the first
pair of opposite edges and on each edge of the second pair of opposite edges, the panel
comprises a coupling part which allows coupling of the panel to another such panel. The
coupling part on the first edge of the first pair of opposite edges has a tongue and a
downwardly directed locking groove. The coupling part on the second edge of the first

pair of opposite edges comprises a groove and a locking lip. The locking lip delimits the
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respective groove along the bottom. The locking lip comprises an upwardly directed
locking element. The tongue 1s configured to cooperate with the groove on the second
edge of the first pair of opposite edges of another such panel 1n order to achieve a vertical
interlocking between the respective edges. The downwardly directed locking groove 1s
configured to cooperate with the upwardly directed locking element on the second edge
of the first pair of opposite edges of another such panel 1n order to achieve a horizontal
interlocking between the respective edges.

The panel 1s characterized by the fact that the first edge of the first pair of opposite edges
has a first substantially vertical contact face. The second edge of the first pair of opposite
edges has a second substantially vertical contact face. In the coupled position of the first
edge of the first pair of opposite edges of the panel and the second edge of the first pair
of opposite edges of another such panel, the first substantially vertical contact face of the
panel makes contact with the second substantially vertical contact face of the other such
panel. The coupling part of the second edge has a nose situated under the second
substantially vertical contact face. The nose projects further from the second edge than
the second substantially vertical contact face. The coupling part of the first edge has an
undercut under the first substantially vertical contact face. The nose 1s configured to
cooperate with the undercut on the first edge of another such panel 1n order to achieve a

vertical interlocking between the respective edges.

Preferably, the underside of the undercut 1s at least partly and preferably completely
defined by at least a part of the top side of the tongue.

Preferably, the nose 1s configured to cooperate with the undercut and the tongue of the
first edge of the first pair of opposite edges of another such panel 1n order to achieve a

vertical interlocking between the respective edges.

Preferably, 1n the coupled position of the first edge of the panel with the second edge of
another such panel, the top side of the nose of the other such panel makes contact with
the underside of the undercut of the first edge of the panel; and the underside of the nose
of the other such panel makes contact with the top side of the tongue of the first edge of

the panel. This results 1n a vertical interlocking of the two coupled edges.
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Preferably, the absolute value of the angle with the top surface of the panel of the top
part of the nose 1s greater than the angle with the top surface of the panel of the bottom
part of the nose.

Preferably, the top side of the nose makes a positive angle with the top surface of the

panel, more preferably, this positive angle 1s between 30° and 60° and 1s, for example,

45°.

Preferably, the underside of the nose makes a negative angle with the top surface of the
panel, more preferably, the absolute value of this negative angle 1s between 0° and 15°

and 1s, for example, 5°.

Preferably, the top side of the undercut makes a positive angle with the top surface of the

panel, more preferably, this positive angle 1s between 30° and 60° and 1s, for example,

45°.

Preferably, the nose 1s situated above the groove.

Preferably, the nose has a rounded top.

Preferably, in the coupled position of the first edge and the second edge of such a panel,
there 1s an open space 1n a horizontal direction, between the most distal part of the nose
and the undercut. Such an embodiment makes 1t possible to compensate for
manufacturing tolerances efficiently, as a result of which panels can be coupled more

reliably and using less force.

Preferably, the locking lip extends further from the second edge of the panel than the

NoOSC.

According to a third independent aspect, optionally combined with any desired
embodiment of the panel according to the first and/or of the second independent aspect

of the invention, the invention relates to a panel which 1s rectangular and has a first pair
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of opposite edges and a second pair of opposite edges. The panel has a top surface. On
each edge of the first pair of opposite edges and on each edge of the second pair of
opposite edges, the panel comprises a coupling part which allows coupling of the panel
to another such panel. The coupling part on the first edge of the first pair of opposite
edges has a tongue and a downwardly directed locking groove. The coupling part on the
second edge of the first pair of opposite edges comprises a groove and a locking lip. The
locking lip delimits the respective groove along the bottom. The locking lip comprises
an upwardly directed locking element. The tongue 1s configured to cooperate with the
groove on the second edge of the first pair of opposite edges of another such panel 1n
order to achieve a vertical interlocking between the respective edges. The downwardly
directed locking groove 1s configured to cooperate with the upwardly directed locking
element on the second edge of the first pair of opposite edges of another such panel in
order to achieve a horizontal interlocking between the respective edges.

The panel 1s characterized by the fact that, in the coupled position of the first edge of the
panel and the second edge of another such panel, the contact face with the groove on the
underside of the tongue projects further from the first edge than the contact face with the
agroove on the top side of the tongue.

In order to determine the relative positions of these contact faces with respect to each

other, the center of these contact faces with respect to each other 1s preferably considered.

The embodiments and features which follow may be combined with each of the first,
second and third independent aspects of the invention, or with combinations of the first,

second or third independent aspect of the invention.

Preferably, the panel 1s configured such that its first edge can be coupled to the the second

edge of another such panel by means of rotation.

Preferably, the panel 1s configured such that 1t can be coupled, by means of 1ts first edge,
to the second edge of another such panel via a substantially horizontal translational

movement.
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Preferably, the coupling part of the first edge and/or the coupling part of the second edge

1s formed 1n one piece with and from the same material as the actual panel.

Preferably, the panel has a total thickness of less than 6 mm.

The panel 1s preferably a decorative panel. A decorative panel has a decor on its side
which 1s visible 1n the installed position. The decor may be any desired decor, such as a

wood or stone decor.

The panel preferably comprises a substrate and a top layer which 1s attached to the
substrate. Attaching the top layer to the substrate may be effected according to any
desired laminating or attachment technique. The top layer may be attached to the
substrate by means of thermal lamination. The top layer may, for example, be fused with
the substrate. The top layer may be attached to the substrate by means of pressure and/or
heat. The top layer may be attached to the substrate by means of a bonding agent, such

as glue or the like.

The top layer 1s preferably decorative. This means that the top layer has a decor on 1ts
side which faces away from the substrate. The decor may be any desired decor, such as

a wood or stone decor.

The top layer may comprise a wooden layer. The wooden layer may be, for example, a

wood veneer layer. The wooden layer may be finished with a coat of lacquer or varnish.

The top layer may comprise a printed decor; and a wear layer for protecting the printed

decor.

The printed decor may be provided on a carrier. The carrier may comprise a paper sheet.
The paper sheet may be impregnated with a resin. The resin 1s, for example, melamine
resin. The carrier may comprise a plastic sheet or film. The plastic sheet or film may
comprise a thermoplastic. The thermoplastic may comprise vinyl, such as for example

polyvinyl chloride or PVC. The wear layer may comprise a paper sheet. The paper sheet
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may be impregnated with a resin. The resin 1s, for example, melamine resin. The wear
layer may comprise hard or wear-resistant particles, such as corundum particles. The
wear layer may comprise a plastic sheet or film. The plastic sheet or film may comprise
a thermoplastic. The thermoplastic may comprise vinyl, such as for example polyvinyl
chloride or PVC. The wear layer may comprise a lacquer layer. The lacquer layer may

comprise urethane or a UV-based lacquer.

The top layer may comprise a printed decor which 1s applied directly onto the substrate.
This 1s referred to as a "direct print". In this case, the decor 1s not first printed onto a
carrier before being applied to the substrate. It 1s not ruled out that the directly printed
decor 1s applied to a primer or undercoat which 1s present on the substrate. The directly
printed decor 1s preferably a directly digitally printed decor and can thus be applied by

means of a digital printer, such as an inkjet printer, single-pass or multi-pass.

The substrate may comprise wood. The substrate may comprise, for example, several
wooden slats which are connected to each other. This 1s typically the case with
"engineered wood". However, the substrate may also be made from wood 1n a single part,

for example from solid wood.

The substrate may comprise wood particles and a binder for joining the wood particles
together. The wood particles may be wood fibers and/or wood chips. The binder may be
a glue or resin, such as for example a melamine, formaldehyde or 1socyanate resin. The

substrate comprises, for example, a fiberboard, such as Medium Density Fiberboard

(MDF) or High Density Fiberboard (HDF), or a chipboard.

The substrate may comprise a thermoplastic material. The thermoplastic material
comprises a thermoplastic. The thermoplastic may be polyvinyl chloride (PVC),
polyethylene (PE), polypropylene (PP), polyurethane (PU) or polyethylene terephthalate
(PET). The thermoplastic material may comprise polyvinyl chloride with or without
plasticizers. The thermoplastic material may comprise polyvinyl chloride with an amount
of plasticizer of at most 5 phr. The thermoplastic material may comprise polyvinyl

chloride with an amount of plasticizer of at least 12 phr or at least 20 phr. In this case,
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phr stands for "parts per hundred resin". The thermoplastic material may optionally be
foamed. The thermoplastic material may comprise closed-cell or open-cell foam. The
thermoplastic material may comprise a filler. The filler may be an organic filler, such as
wood particles. The filler may be an inorganic filler. The filler may be a mineral filler,

such as calcium carbonate, for example chalk or limestone. The filler may be talc.

The substrate may comprise a thermosetting material. The thermosetting material
comprises a thermosetting plastic. The thermosetting plastic may be polyurethane (PU).
The thermosetting material may comprise a filler. The filler may be an organic filler,
such as wood particles. The filler may be an inorganic filler. The filler may be a mineral

filler, such as calcium carbonate, for example chalk or limestone. The filler may be talc.

The substrate may comprise any desired other material, such as a cement fiber board or

a magnesium board.

The panel may be made as a single part. The panel may, for example, be made from wood

as a single part. This 1s the case, for example, with solid parquet.

The panel may be a floor, wall or ceiling panel. A different type of panel 1s not ruled out.

With a view to giving a more detailed description of the features of the invention, several
preferred embodiments are described below by way of non-limiting example with

reference to the attached drawings, 1n which:

- Fig. 1 diagrammatically and in perspective shows a floor covering, wherein the
floor covering consists of floor panels according to the invention;

- Fig. 2 shows the component from Fig. 1 denoted as F2 on an enlarged scale;

- Fig. 3 shows a top view of a floor panel of the floor covering from Figs. 1 and 2;

- Fig. 4 shows a cross section along line IV-IV 1n Fig. 3;

- Figs. 5 and 6 show details of the cross section of the coupling parts; and

- Fig. 7 shows a cross section of two panels of the floor covering from Fig. 1

coupled along their long edges.
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As 1s 1llustrated 1n Figs. 1 and 2, the invention relates to rectangular decorative floor
panels (1) for forming a floor covering, which floor panels (1) have a first pair of opposite
edges (2-3) and a second pair of opposite edges (4-5). The floor panels have a thickness
of, for example, S mm. Fig. 3 shows a top view of a floor panel of the floor covering
from Figs. 1 and 2. Fig. 4 shows a cross section along line IV-IV 1n Fig. 3. Fig. 7 shows
a cross section of two panels of the floor covering from Fig. 1 coupled along their long
edges.

The edges of the 1llustrated floor panels (1) from the example are configured 1n such a
way that they are couplable to each other according to the so-called fold-down principle,
which 1s a principle which 1s well-known per se and which makes 1t possible to couple
such floor panels (1) to each other on the first pair of edges (2-3) via a rotating movement
R and on the second pair of edges (4-5) via a downward movement M, wherein the
downward movement M 1s the result of the rotating movement R and thus takes place
substantially at the same time. In this case, the edges (2-3) and (4-5) of the floor panels
1 are also configured 1n such a way that eventually an interlocking in a vertical direction
V and 1n a horizontal direction H, the latter at right angles to the respective edges, 1s
effected.

As 1s 1llustrated 1n the figures, such a floor panel 1 1s to this end provided with coupling
parts (7-8) on 1ts first pair of edges (2-3), whereas coupling parts (9-10) are also provided
on the second pair of edges. These coupling parts (7-8, 9-10) are made 1n one piece with
and from the same material as the actual panel (1). The coupling parts of the first pair of
edges are described 1n more detail below with reference to Figs. 4 to 7.

The panels have a top surface (16). The coupling part (7) on the first edge (2) of the first
pair of opposite edges has a tongue (11) and a downwardly directed locking groove (12).
The coupling part (8) on the second edge (3) of the first pair of opposite edges comprises
a groove (13) and a locking lip (14). The locking lip (14) delimits the respective groove
(13) along the bottom; the locking lip (14) comprises an upwardly directed locking
element (19). The tongue (11) 1s configured to cooperate with the groove (13) on the
second edge (3) of the first pair of opposite edges of another such panel (1) in order to
achieve a vertical interlocking between the respective edges (2-3). The downwardly

directed locking groove (12) 1s configured to cooperate with the upwardly directed
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locking element (19) on the second edge (3) of the first pair of opposite edges of another
such panel (1) in order to achieve a horizontal interlocking between the respective edges.
The upwardly directed locking element (19) of the locking lip (14) has two oblique
locking surtaces (70, 72) separated by a face (71) which makes a smaller angle with the
top surface (16) of the panel than the two oblique locking surtaces (70, 72).

The face (71) of the locking lip (14) which makes a smaller angle with the top surface
(16) of the panel than the two oblique locking surfaces (70, 72) of the locking lip (14)
runs parallel to the top surface (16) of the panel. The surface of the face (71) of the
locking lip (14) which makes a smaller angle with the top surface (16) of the panel than
the two oblique locking surtaces (70, 72) of the locking lip (14) 1s greater than the sum
of the surfaces of the two oblique locking surfaces (70, 72) of the locking lip (14). The
surface of the oblique locking surface (72) of the locking lip (14) positioned closest to
the top surface (16) of the panel (1) 1s smaller than the surface of the oblique locking
surface (70) of the locking lip (14) which 1s furthest from the top surface (16) of the
panel.

The angles (a1, a2) of each of the two oblique locking surfaces (70, 72) of the locking
lip (14) with the face at right angles to the panel and parallel to the edge of the panel are
equal.

The downwardly directed locking groove (12) has two oblique locking surfaces (73, 75)
separated by a face (74) which makes a smaller angle with the top surface (16) of the
panel than the two oblique locking surtaces (73, 75). The face (74) of the downwardly
directed locking groove (12) which makes a smaller angle with the top surface (16) of
the panel than the two oblique locking surfaces (73, 75) of the downwardly directed
locking groove (12) runs parallel to the top surface (16) of the panel. The surface of the
face (74) of the downwardly directed locking groove (12) which makes a smaller angle
with the top surface (16) of the panel than the two oblique locking surfaces (73, 75) of
the downwardly directed locking groove (12) 1s greater than the sum of the surfaces of
the two oblique locking surfaces (73, 75) of the downwardly directed locking groove
(12). The surface of the oblique locking surface (75) of the downwardly directed locking
agroove (12) positioned closest to the top surface (16) of the panel (1) 1s smaller than the
surface of the oblique locking surface (73) of the downwardly directed locking groove

(12) which 1s furthest from the top surface of the panel. The angles (a3, a4) of each of
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the two oblique locking surfaces (73, 75) of the downwardly directed locking groove
(12) with the face at right angles to the panel and parallel to the edge of the panel are
equal. In the example. the angles (al, a2, a3, a4) of the four oblique locking surfaces
(70, 72, 73, 75) with the face at right angles to the panel and parallel to the edge of the
panel are all 20°.

The oblique locking surfaces (73, 75) of the downwardly directed locking groove (12)
are configured to form an interlocking 1in a horizontal direction together with the oblique
locking surfaces (70, 72) of the upwardly directed locking element (19) of the locking
lip (14) of another such panel. In the coupled position of two such panels, the face (71)
of the locking lip (14) which makes a smaller angle with the top surface (16) of the panel
than the two oblique locking surfaces (70, 72) of the locking lip (14) makes contact with
the face (74) of the downwardly directed locking groove (12) which makes a smaller
angle with the top surface (16) of the panel than the two oblique locking surfaces (73,
75) of the downwardly directed locking groove (12).

The first edge (2) of the first pair of opposite edges has a first substantially vertical
contact face (22) and the second edge (3) of the first pair of opposite edges has a second
substantially vertical contact face (23). In the coupled position of the first edge (2) of the
first pair of opposite edges of the panel and the second edge (3) of the first pair of
opposite edges of another such panel, the first substantially vertical contact face (22) of
the panel (1) makes contact with the second substantially vertical contact face (23) of the
other such panel. The tongue (11) extends further away from the first edge (2) of the
panel than the position of the first substantially vertical contact face (22). The groove
(13) extends further inwards 1nto the panel than the position of the second substantially
vertical contact face (23).

Fig. 5 shows a detail of the downwardly directed locking groove 12. Fig. 6 shows a detail
of the upwardly directed locking element.

In the coupled position, the oblique locking surfaces (70, 72) of the locking lip (14) press
against the oblique locking surfaces (73, 75) of the downwardly directed locking groove
(12) as a result of a bending stress 1n the locking lip.

The coupling part (8) of the second edge (3) has a nose (31) situated under the second
substantially vertical contact face (23). The nose (31) projects further from the second

edge (3) than the second substantially vertical contact face (23). The nose (31) 1s situated
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above the groove (13) and has a rounded top (35). The locking lip (14) extends further
from the second edge (3) of the panel than the nose (31). The coupling part (7) of the
first edge (2) has an undercut (33) under the first substantially vertical contact face (22).
The underside of the undercut (33) 1s defined by the top side of the tongue.

The nose (31) 1s configured to cooperate with the undercut (33) and the tongue (11) of
the first edge (2) of the first pair of opposite edges of another such panel (1) in order to
achieve a vertical interlocking between the respective edges (2-3).

In the coupled position of the first edge (2) of the panel (1) and the second edge (3) of
another such panel, the top side of the nose (31) of the other such panel makes contact
with the underside of the undercut (33) of the first edge (2) of the panel; and the underside
of the nose (31) of the other such panel makes contact with the top side of the tongue
(11) of the first edge (2) of the panel, resulting in a vertical interlocking of the two
coupled edges (2-3).

The top side of the nose (31) makes a positive angle (f1) with the top surface (16) of the
panel, 1n the example this angle 1s 45°. The underside of the nose (31) makes a negative
angle (B2) with the top surface (16) of the panel, this angle having an absolute value of
5° 1n the example.

The top side of the undercut (33) makes a positive angle (3) with the top surface (16)
of the panel, in the example this angle (B3) 1s 45°.

In the coupled position of the first edge and the second edge of such a panel, there 1s an
open space (27) between the most distal part of the nose (31) and the undercut (33) in a
horizontal direction.

Furthermore, one or more spaces or air gaps (24) are formed between the coupled edges
(2-3) of the panels (1).

In the coupled position of the first edge (2) of the panel and the second edge (3) of another
such panel, the contact face (41) with the groove (13) on the underside of the tongue (11)
projects further from the first edge (2) than the contact face (43) with the groove (13) on
the top side of the tongue (11).

The panels described 1n the example may be coupled with their first edge (2) onto the
second edge (3) of another such panel by means of rotation; but it 1s also possible to
couple the panel (1) with 1ts first edge (2) onto the second edge (3) of another such panel

by means of a substantially horizontal translational movement.
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The present invention 1s by no means limited to the above-described embodiments, but
such panels can be realised according to different variants without departing from the

scope of the present invention.
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Claims

1. A panel (1) which 1s rectangular and has a first pair of opposite edges (2-3) and a
second pair of opposite edges (4-5),

wherein the panel has a top surface (16),

wherein, on each edge of the first pair of opposite edges (2-3) and on each edge of the
second pair of opposite edges (4-5), the panel (1) comprises a coupling part (7-8,
9-10) which allows coupling of the panel (1) to another such panel (1),

the coupling part (7) on the first edge (2) of the first pair of opposite edges has a tongue
(11) and a downwardly directed locking groove (12);

the coupling part (8) on the second edge (3) of the first pair of opposite edges comprises
a groove (13) and a locking lip (14);

wherein the locking lip (14) delimits the respective groove (13) along the bottom and
wherein the locking lip (14) comprises an upwardly directed locking element (19);

wherein the tongue (11) 1s configured to cooperate with the groove (13) on the second
edge (3) of the first pair of opposite edges of another such panel (1) 1n order to
achieve a vertical interlocking between the respective edges (2-3); and

wherein the downwardly directed locking groove (12) 1s configured to cooperate with
the upwardly directed locking element (19) on the second edge (3) of the first pair
of opposite edges of another such panel (1) in order to achieve a horizontal
interlocking between the respective edges;

characterized 1n that the upwardly directed locking element (19) of the locking lip (14)
has two oblique locking surfaces (70, 72) separated by a face (71) which makes a
smaller angle with the top surface (16) of the panel than the two oblique locking
surfaces (70, 72);

1in that the downwardly directed locking groove (12) has two oblique locking surfaces
(73, 75) separated by a face (74) which makes a smaller angle with the top surface
(16) of the panel than the two oblique locking surfaces (73, 75); and

1n that the oblique locking surfaces (73, 75) of the downwardly directed locking groove
(12) are configured to form an interlocking in a horizontal direction together with
the oblique locking surfaces (70, 72) of the upwardly directed locking element (19)
of the locking lip (14) of another such panel.
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The panel 1n accordance with claim 1, wherein the face (71) of the locking lip (14)
which makes a smaller angle with the top surface (16) of the panel than the two
oblique locking surfaces (70, 72) of the locking lip (14) runs parallel to the top
surface (16) of the panel.

The panel 1n accordance with one of the preceding claims, wherein the face (74) of
the downwardly directed locking groove (12) which makes a smaller angle with
the top surface (16) of the panel than the two oblique locking surfaces (73, 75) of
the downwardly directed locking groove (12) runs parallel to the top surface (16)
of the panel.

The panel 1n accordance with any of the preceding claims, wherein, in the coupled
position of two such panels, the face (71) of the locking lip (14) which makes a
smaller angle with the top surface (16) of the panel than the two oblique locking
surfaces (70, 72) of the locking lip (14) makes contact with the face (74) of the
downwardly directed locking groove (12) which makes a smaller angle with the
top surface (16) of the panel than the two oblique locking surfaces (73, 75) of the
downwardly directed locking groove (12).

The panel 1n accordance with any of the preceding claims, wherein the surface of
the face (71) of the locking lip (14) which makes a smaller angle with the top
surface (16) of the panel than the two oblique locking surfaces (70, 72) of the
locking lip (14) 1s greater than the surface of each of the two oblique locking
surfaces (70, 72) of the locking lip (14).

The panel 1n accordance with any of the preceding claims, wherein the surface of
the face (74) of the downwardly directed locking groove (12) which makes a
smaller angle with the top surface (16) of the panel than the two oblique locking
surfaces (73, 75) of the downwardly directed locking groove (12) 1s greater than
the surface of each of the two oblique locking surfaces (73, 75) of the downwardly
directed locking groove (12).

The panel 1n accordance with any of the preceding claims, wherein the surface of
the face (71) of the locking lip (14) which makes a smaller angle with the top
surface (16) of the panel than the two oblique locking surfaces (70, 72) of the

locking lip (14) 1s greater than the sum of the surfaces of the two oblique locking
surfaces (70, 72) of the locking lip (14).
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The panel 1n accordance with any of the preceding claims, wherein the surface of
the face (74) of the downwardly directed locking groove (12) which makes a
smaller angle with the top surface (16) of the panel than the two oblique locking
surfaces (73, 75) of the downwardly directed locking groove (12) 1s greater than
the sum of the surfaces of the two oblique locking surfaces (73, 75) of the
downwardly directed locking groove (12).

The panel 1n accordance with any of the preceding claims, wherein the surface of
the oblique locking surface (72) of the locking lip (14) positioned closest to the top
surface (16) of the panel (1) 1s smaller than the surface of the oblique locking
surface (70) of the locking lip (14) which 1s furthest from the top surface (16) of
the panel.

The panel 1n accordance with any of the preceding claims, wherein the surface of
the oblique locking surface (75) of the downwardly directed locking groove (12)
positioned closest to the top surface (16) of the panel (1) 1s smaller than the surface
of the oblique locking surface (73) of the downwardly directed locking groove (12)
which 1s furthest from the top surface of the panel.

The panel 1n accordance with any of the preceding claims, wherein the angles (au,
oz) of each of the two oblique locking surfaces (70, 72) of the locking lip (14) with
the face at right angles to the panel and parallel to the edge of the panel are equal.

The panel 1n accordance with any of the preceding claims, wherein the angles (as,
o4) of each of the two oblique locking surfaces (73, 75) of the downwardly directed
locking groove (12) with the face at right angles to the panel and parallel to the
edge of the panel are equal.

The panel 1n accordance with any of the preceding claims, wherein the angles (al,
02, o3, a4) of one or more — preferably of all — oblique locking surfaces (70, 72,
73, 75) of the locking lip (14) and/or of the downwardly directed locking groove
(12) with the face at right angles to the panel and parallel to the edge of the panel
1s smaller than 30°, for example 20°.

The panel 1n accordance with one of the preceding claims, wherein the first edge

(2) of the first pair of opposite edges has a first substantially vertical contact face

(22);
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the second edge (3) of the first pair of opposite edges has a second substantially
vertical contact face (23);

1n the coupled position of the first edge (2) of the first pair of opposite edges of the
panel and the second edge (3) of the first pair of opposite edges of another such
panel, the first substantially vertical contact face (22) of the panel (1) makes contact
with the second substantially vertical contact face (23) of the other such panel;
the tongue (11) extends further away from the first edge (2) of the panel than the
position of the first substantially vertical contact face (22).

The panel 1n accordance with one of the preceding claims, wherein the first edge
(2) of the first pair of opposite edges contains a first substantially vertical contact
face (22);

the second edge (3) of the first pair of opposite edges has a second substantially
vertical contact face (23);

in the coupled position of the first edge (2) of the first pair of opposite edges of the
panel and the second edge (3) of the first pair of opposite edges of another such
panel, the first substantially vertical contact face (22) of the panel (1) makes contact
with the second substantially vertical contact face (23) of the other such panel;
the groove (13) extends further inwards into the panel than the position of the
second substantially vertical contact face (23).

The panel 1n accordance with one of the preceding claims, wherein, in the coupled
position of two such panels, the oblique locking surfaces (70, 72) of the locking lip
(14) press against the oblique locking surfaces (73, 75) of the downwardly directed
locking groove (12) as a result of a bending stress 1n the locking lip.

The panel (1), optionally 1n accordance with any of the preceding claims, which 1s
rectangular and has a first pair of opposite edges (2-3) and a second pair of opposite
edges (4-5),

wherein the panel has a top surface (16),

wherein, on each edge of the first pair of opposite edges (2-3) and on each edge of
the second pair of opposite edges (4-5), the panel (1) comprises a coupling part (7-
8, 9-10) which allows coupling of the panel (1) to another such panel (1);

the coupling part (7) on the first edge (2) of the first pair of opposite edges has a
tongue (11) and a downwardly directed locking groove (12);
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the coupling part (8) on the second edge (3) of the first pair of opposite edges
comprises a groove (13) and a locking lip (14);

wherein the locking lip (14) delimits the respective groove (13) along the bottom
and wherein the locking lip (14) comprises an upwardly directed locking element

5 (19);

wherein the tongue (11) 1s configured to cooperate with the groove (13) on the
second edge (3) of the first pair of opposite edges of another such panel (1) in order
to achieve a vertical interlocking between the respective edges; and

wherein the downwardly directed locking groove (12) 1s configured to cooperate

10 with the upwardly directed locking element (19) on the second edge (3) of the first
pair of opposite edges of another such panel (1) in order to achieve a horizontal
interlocking between the respective edges;
characterized in that the first edge (2) of the first pair of opposite edges has a first
substantially vertical contact face (22);

15 the second edge (3) of the first pair of opposite edges has a second substantially
vertical contact face (23);
in the coupled position of the first edge (2) of the first pair of opposite edges of the
panel and the second edge (3) of the first pair of opposite edges of another such
panel, the first substantially vertical contact face (22) of the panel (1) makes contact

20 with the second substantially vertical contact face (23) of the other such panel;
the coupling part (8) of the second edge (3) has a nose (31) situated under the
second substantially vertical contact face (23), wherein the nose (31) projects
further from the second edge (3) than the second substantially vertical contact face
(23);

25 the coupling part (7) of the first edge (2) has an undercut (33) under the first
substantially vertical contact face (22);
wherein the nose (31) 1s configured to cooperate with the undercut (33) on the first
edge (2) of another such panel (1) in order to achieve a vertical interlocking
between the respective edges (2-3).

30 18. The panel in accordance with claim 17, wherein the underside of the undercut (33)

1s at least partly and preferably completely defined by at least a part of the top side

of the tongue.
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The panel 1n accordance with any of claims 17 - 18, wherein the nose (31) 1s
configured to cooperate with the undercut (33) and the tongue (11) of the first edge
(2) of the first pair of opposite edges of another such panel (1) in order to achieve
a vertical interlocking between the respective edges (2-3).

The panel 1n accordance with any of claims 17 - 19, wherein, in coupled position
of the first edge (2) of the panel (1) and the second edge (3) of another such panel,
the top side of the nose (31) of the other such panel makes contact with the
underside of the undercut (33) of the first edge (2) of the panel; and the underside
of the nose (31) of the other such panel makes contact with the top side of the
tongue (11) of the first edge (2) of the panel, resulting 1n a vertical interlocking of
the two coupled edges (2-3).

The panel 1n accordance with any of claims 17 - 20; wherein the absolute value of
the angle (B1) of the top part of the nose (31) with the top surface (16) of the panel
1s greater than the angle (2) of the bottom part of the nose (31) with the top surface
(16) of the panel.

The panel 1n accordance with any of claims 17 - 21, wherein the top side of the
nose (31) makes a positive angle (B1) with the top surface (16) of the panel, this
positive angle being between 30° and 60°.

The panel 1n accordance with any of claims17 - 22, wherein the underside of the
nose (31) makes a negative angle (32) with the top surface (16) of the panel, the
absolute value of this negative angle being between 0° and 15°.

The panel 1n accordance with any of claims 17 - 23, wherein the top side of the
undercut (33) makes a positive angle (33) with the top surface (16) of the panel,
this positive angle (B3) being between 30° and 60°.

The panel 1n accordance with any of claims 17 - 24, wherein the nose (31) 1s
situated above the groove (13).

The panel 1n accordance with any of claims 17 - 25; wherein the nose (33) has a
rounded top (35).

The panel 1n accordance with any of claims 17 - 26; wherein, 1n the coupled
position of the first edge and the second edge of a such panel, there 1s an open space
(27) 1n a horizontal direction, between the most distal part of the nose and the

undercut.
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28. The panel 1n accordance with any of claims 17 - 27, wherein the locking lip (14)
projects further from the second edge (3) of the panel than the nose (31).

29. The panel, optionally in accordance with any of the preceding claims, which 1s
rectangular and has a first pair of opposite edges (2-3) and a second pair of opposite
edges (4-5),

wherein the panel has a top surface (16),

wherein, on each edge of the first pair of opposite edges (2-3) and on each edge of the
second pair of opposite edges (4-5), the panel (1) comprises a coupling part (7-8,
9-10) which allows coupling of the panel (1) to another such panel (1),

the coupling part (7) on the first edge (2) of the first pair of opposite edges has a tongue
(11) and a downwardly directed locking groove (12);

the coupling part (8) on the second edge (3) of the first pair of opposite edges comprises
a groove (13) and a locking lip (14);

wherein the locking lip (14) delimits the respective groove (13) along the bottom and
wherein the locking lip (14) comprises an upwardly directed locking element (19);

wherein the tongue (11) 1s configured to cooperate with the groove (13) on the second
edge (3) of the first pair of opposite edges of another such panel (1) 1n order to
achieve a vertical interlocking between the respective edges; and

wherein the downwardly directed locking groove (12) 1s configured to cooperate with
the upwardly directed locking element (19) on the second edge (3) of the first pair
of opposite edges of another such panel (1) in order to achieve a horizontal
interlocking between the respective edges;

characterized 1n that, 1n the coupled position of the first edge (2) of the panel and the
second edge (3) of another such panel; the contact face (41) with the groove (13)
on the underside of the tongue (11) projects further from the first edge (2) than the
contact face (43) with the groove (13) on the top side of the tongue (11).

30. The panel in accordance with any of the preceding claims, wherein the panel (1)
can be coupled with 1ts first edge (2) onto the second edge (3) of another such panel
by means of rotation.

31. The panel in accordance with any of the preceding claims, wherein the panel (1)
can be coupled with 1ts first edge (2) onto the second edge (3) of another such panel

by means of a substantially horizontal translational movement.
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The panel 1n accordance with any of the preceding claims, wherein the coupling
part (7) of the first edge (2) and/or the coupling part (8) of the second edge (3) 1s
made as a single part with and from the same material as the actual panel (1).

The panel 1n accordance with any of the preceding claims, wherein the panel (1)
has a total thickness of less than 6 mm.

The panel 1n accordance with any of the preceding claims, wherein the panel 1s a
floor panel.

The panel 1n accordance with one of the preceding claims, wherein the panel 1s a

decorative panel.



PCT/1B2020/060338

WO 2021/105798

1/3




WO 2021/105798 PCT/1B2020/060338
2/3

7 3 v Flg 3

4 75 3

- )
B1 N 23 21 35 2

' "//z.#..
% ////// ,to

Fig. 4

A7/
02%) //4.

72
19

ai 02

i

/0

/1

Fig. 6




WO 2021/105798

11

%

8\ o
13- ’/

/3

P V \/\ SO \\\\ \ I<

4 75
2

/0

19
/1

FIg. 1



INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2020/060338

CLASSIFICATION OF SUBJECT MATTER

INV EO4F15/02 EO4F15/10
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

EO4F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (hame of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2004/250492 Al (BECKER ARNAUD [FR]) 1,5-10,
16 December 2004 (2004 12-16) 13,16,
30-35
figure 4
X US 2005/241255 Al (KIM SOON-BAE [KR]) 1-4,11,
3 November 2005 (2005-11-03) 13-16,
30-32,
34,35
figures 12, 13
X EP 3 567 185 Al (CERALOC INNOVATION AB 1-3,
[SE]) 13 November 2019 (2019-11-13) 9-16,30,
32,34,35
figures 7a, /b

Further documents are listed in the continuation of Box C. See patent family annex.

“ Special categories of cited documents : _ _ _ . .
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international

- "X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

. . "Y' document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the ant

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

3 March 2021 11/05/2021

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, :
sz:((+31-73) 340-3016 Fournier, Thomas

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT nternational appiication No
PCT/1B2020/060338

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A EP 3 238 899 Al (VALINGE INNOVATION AB 1
[SE]) 1 November 2017 (2017-11-01)
figures b5a, 5b

A WO 97/47834 Al (UNILIN BEHEER BY [NL]) 1-16,
18 December 1997 (1997-12-18) 30-35
figures 22, 23

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



International application No.

PCT/1B2020/060338

INTERNATIONAL SEARCH REPORT

Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. |:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

his International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:I As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-16, 30-35

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)



International Application No. PCT/ IB2020/ 060338

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions 1n this international application, as follows:

1. claims: 1-16, 30-35

Tongue and groove connection with a stepped 1i1p protrusion

2. claims: 1/-28

Tongue and groove connection with a nose and undercut

3. claim: 29

Tongue and groove connection with different contact surfaces
at the top and the bottom of the tongue.



INTERNATIONAL SEARCH REPORT

International application No
Information on patent family members
PCT/IB2020/060338
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2004250492 Al 16-12-2004 AT 380910 T 15-12-200/
BR 0213889 A 21-12-2004
CA 2465622 Al 08-05-2003
EP 1440214 Al 23-0/7-2004
FR 2331908 Al 09-05-2003
US 2004250492 Al 16-12-2004
WO 03038210 Al 08-05-2003

US 2005241255 Al 03-11-2005 KR 20050105373 A 04-11-2005
US 2005241255 Al 03-11-2005

EP 3567185 Al 13-11-2019 BR 112014000016 A2 0/7-02-2017
CA 2340714 Al 17-01-2013
CN 103649437 A 19-03-2014
EP 2732109 Al 21-05-2014
EP 3567185 Al 13-11-2019
KR 20140041813 A 04-04-2014
RU 2014102588 A 20-08-2015
UA 113738 (2 10-03-201/
WO 2013009257 Al 17-01-2013

EP 3238899 Al 01-11-2017 AU  20132//834 Al 29-01-2015
BR 112014031655 AZ 2/7-06-2017
CA 2876210 Al 2/-12-2013
CA 3053601 Al 2/-12-2013
CL 201400345/ Al 17-07-2015
CN 104582916 A 29-04-2015
CN 109015962 A 18-12-2018
CN 109025152 A 18-12-2018
CN 109025153 A 18-12-2018
CN 109025154 A 18-12-2018
EA 201590016 Al 29-05-2015
EP 2861391 Al 22-04-2015
EP 3238899 Al 01-11-201/
EP 3760402 Al 06-01-2021
JP 6219382 B2 25-10-2017
JP 6594939 B2 23-10-2019
JP 2015525158 A 03-09-2015
JP 2018021450 A 08-02-2018
KR 20150029707 A 18-03-2015
MX 359284 B 21-09-2018
PH 12014502760 Al 09-02-2015
PL 2861391 T3 31-0/7-2019
PL 3238899 T3 28-12-2020
UA 116888 C2 25-05-2018
US 2013333182 Al 19-12-2013
US  20172540/6 Al 0/7-09-201/
US 2020284034 Al 10-09-2020
WO 2013191632 Al 2/-12-2013
LA 201500292 B 31-08-2016

WO 9747834 Al 18-12-199/7 AR 008996 Al 08-03-2000
AR 044640 A2 21-09-2005
AR 060214 A2 04-06-2008
AT 5566 Ul 26-08-2002
AT 196790 T 15-10-2000
AT 219812 T 15-07-2002
AT 246760 T 15-08-2003

Form PCT/ISA/210 (patent family annex) (April 2005)

page 1 of 6



INTERNATIONAL SEARCH REPORT

Information on patent family members

Form PCT/ISA/210 (patent family annex) (April 2005)

AT
AT
AT
AT
AT
AT
AT
AT
AU
AU
AU
AU
AU
AU
AU
BE
BG
BR
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CA
CL
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN

307249
419440
421623
445059
445750
461330
490384
501320
713628
/52409
2002300410
2006201668
2006225242
2007201959
2010246529
101048/
62216
9702325
2226286
2475076
2521949
2522085
2522092
2522130
2522141
2522321
2559357
2560527
2569612
2569614
269326/
2701554
2735317
2783398
2007001991
1195386
1399051
1572993
1880702
1880703
1891951
1928294
1928295
1928296
1928297
1932203
1932204
1932205
1932206
1932207
1932208
1932209
1932210
1982638
101016797
101078293
101078294
102051973

e e o s e

o 0O CD
N NN

p =T~ =T~ =T ~ i = T ~ e =T~ =T =~ =T ~ e =T = =T = =T = = = =T = =T = =T = =T = = = = = = - =T - = - = & © R~ - = R -
FRRPR PR RPRRPRPRRRPRPRRPRPERRERREREREEE OV =

International application No
PCT/IB2020/060338
Patent document Publication Patent family Publication
cited in search report date member(s) date

15-11-2005
15-01-2009
15-02-2009
15-10-2009
15-10-2009
15-04-2010
15-12-2010
15-03-2011
09-12-1999
19-09-2002
06-0/-2006
18-05-2006
26-10-2006
24-05-200/
23-12-2010
06-10-1998
31-05-1999
09-03-1999
18-12-199/
18-12-199/
18-12-1997/
18-12-199/
18-12-199/
18-12-1997/
18-12-199/
18-12-199/
18-12-1997/
18-12-199/
18-12-199/
18-12-1997/
18-12-199/
18-12-199/
18-12-1997/
18-12-199/
30-05-2008
0/7-10-1998
26-02-2003
02-02-2005
20-12-2006
20-12-2006
10-01-200/
14-03-200/
14-03-200/
14-03-200/
14-03-200/
21-03-200/
21-03-200/
21-03-2007
21-03-200/
21-03-200/
21-03-2007
21-03-200/
21-03-200/
20-06-200/
15-08-200/
28-11-200/
28-11-200/
11-05-2011

page 2 of 6



INTERNATIONAL SEARCH REPORT _ ——
International application No
Information on patent family members
PCT/IB2020/060338
Patent document Publication Patent family Publication
cited in search report date member(s) date

CZ 296232 B6 15-02-2006
CZ 299093 B6 23-04-2008
DE 1024234 T1 06-09-2001
DE 1026341 T1 05-0/-2001
DE 02076363 Tl 30-09-2004
DE 05075560 T1 29-12-2005
DE 05075635 T1 15-12-2005
DE 05076551 T1 09-03-2006
DE 05077262 T1 14-08-2008
DE 05077327 T1 30-11-2006
DE 05077348 T1 30-11-2006
DE 07024053 T1 31-07-2008
DE 08020631 T1 25-02-2010
DE 29710175 Ul 14-08-199/
DE 29724428 Ul 05-04-2001
DE 29724742 Ul 03-0/-2003
DE 29724868 Ul 13-01-2005
DE 29724876 Ul 2/7-01-2005
DE 29724883 Ul 0/7-04-2005
DE 69703230 T2 01-03-2001
DE 69713629 T2 06-02-2003
DE 69724013 T2 09-06-2004
DE 69734406 T2 06-0/-2006
DK 0843763 T3 29-01-2001
DK 1024234 T3 14-10-2002
DK 1026341 T3 24-11-2003
DK 1223267 T3 20-02-2006
DK 1338721 T3 15-02-2010
DK 1541778 T3 01-03-2010
DK 1541779 T3 31-05-2010
DK 1589161 T3 16-03-2009
DK 1612346 T3 2/7-06-2011
DK 1614828 T3 08-09-2013
DK 1614829 T3 16-03-2009
DK 1898026 T3 16-09-2013
DK 2031148 T3 23-09-2013
DK 2031149 T3 14-02-2011
DK 2077358 T3 14-10-2013
EG 21186 A 31-12-2000
EP 03843/7/63 Al 2/7-05-1998
EP 1024234 A2 02-08-2000
EP 1026341 AZ 09-08-2000
EP 1223267 A2 17-07-2002
EP 1338721 A2 27-08-2003
EP 1541778 Al 15-06-2005
EP 1541779 Al 15-06-2005
EP 1589161 A2 26-10-2005
EP 1612346 AZ 04-01-2006
EP 1614828 A2 11-01-2006
EP 1614829 A2 11-01-2006
EP 1898026 AZ 12-03-2008
EP 2031147 AZ 04-03-2009
EP 2031148 AZ 04-03-2009
EP 2031149 A2 04-03-2009
EP 2077358 AZ 08-0/-2009
EP 2116668 Al 11-11-2009
EP 2275622 A2 19-01-2011
EP 2275623 AZ 19-01-2011

Form PCT/ISA/210 (patent family annex) (April 2005)

page 3 of 6



INTERNATIONAL SEARCH REPORT

Information on patent family members

Form PCT/ISA/210 (patent family annex) (April 2005)

EP
EP
EP
EP
EP
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
ES
GR
HK
HK
HU
HU
HU
ID
JP
JP
JP
JP
KR
MA
MY
MY
MY
MY
NO
NO
NZ
PL
PL
PL
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
PT
RO

22380131
22380132
2280133
22380134
2280135
2152679
2153799
2153800
2220244
2246751
2246752
2247961
2300234
2306634
2321417
2333647
2356164
2429163
2429293
2429294
3034933
1016234
1050232
228451
230363
9901996
17097
3742658
4463745
H11510869
2006052641

19990036219

24198
125475
128251
138281
141102
314192
336471
329581
221879
222495
324923
843763
1024234
1026341
1338721
1541778
1541779
1589161
1612346
16148238
1614829
1898026
2031148
2031149
2077358

119641

A2
AZ
A2
A2
AZ
T3
T1
T1
T1
T1
T1
T1
T1
T1
T3
T3
T3
T3
T3
T3
T3
Al
Al
Bl
Bl
AZ
A

B2
B2

> > > >
—

mI> o000 >0 0 > > > >
e = =

mmmmmmmmmmmrmmm

International application No
PCT/IB2020/060338
Patent document Publication Patent family Publication
cited in search report date member(s) date

02-02-2011
02-02-2011
02-02-2011
02-02-2011
02-02-2011
01-02-2001
16-03-2001
16-03-2001
16-12-2004
01-03-2006
01-03-2006
16-03-2006
16-06-2008
16-11-2008
05-06-2009
25-02-2010
05-04-2011
13-11-2013
14-11-2013
14-11-2013
238-02-2001
29-10-1999
13-06-2003
28-03-2013
29-03-2016
23-10-1999
04-12-199/
08-02-2006
19-05-2010
21-09-1999
23-02-2006
25-05-1999
31-12-1997
30-08-2006
31-01-200/
29-05-2009
15-03-2010
10-02-2003
31-08-2015
23-02-2000
30-06-2016
31-08-2016
22-06-1998
30-03-2001
29-11-2002
31-12-2003
06-01-2010
0/7-01-2010
31-05-2010
06-03-2009
25-05-2011
01-10-2013
22-04-2009
21-10-2013
01-10-2013
03-03-2011
09-10-2013
28-01-2005

page 4 of 6



INTERNATIONAL SEARCH REPORT _ ——
International application No
Information on patent family members
PCT/IB2020/060338
Patent document Publication Patent family Publication
cited in search report date member(s) date

RO 122418 Bl 29-05-2009
RO 122818 Bl 26-02-2010
RO 130356 A2 30-06-2015
RU 2200809 (2 20-03-2003
RU 2285777 (2 20-10-2006
RU 2327019 Cl 20-06-2008
RU 2352738 (2 20-04-2009
RU 238285/ (1 2/-02-2010
RU 2010150363 A 20-06-2012
S 9720009 A 31-08-1998
SK 16398 A3 09-09-1998
SK 287700 B6 06-06-2011
SK 233480 B6 02-08-201/
TN SN97099 Al 31-12-1999
TR 199800209 T1 22-06-1998
UA 57709 C2 15-07-2003
US 6006486 A 28-12-1999
US 6490836 Bl 10-12-2002
US 2003024200 Al 06-02-2003
US 2003024201 Al 06-02-2003
US 2003029115 Al 13-02-2003
US 2003029116 Al 13-02-2003
US 2003029117 Al 13-02-2003
US 2005284075 Al 29-12-2005
US  20052840/6 Al 29-12-2005
US 2006005499 Al 12-01-2006
US 2006032177 Al 16-02-2006
US 2006196138 Al 0/7-09-2006
US 2006201095 Al 14-09-2006
US 2006225370 Al 12-10-2006
US 2006225377 Al 12-10-2006
US 2006236630 Al 26-10-2006
US 2006236631 Al 26-10-2006
US 2006236632 Al 26-10-2006
US 2006236633 Al 26-10-2006
US 2006236634 Al 26-10-2006
US 2006236635 Al 26-10-2006
US 2006236636 Al 26-10-2006
US 2006236637 Al 26-10-2006
US 2006236638 Al 26-10-2006
US 2006236643 Al 26-10-2006
US 2006248829 Al 09-11-2006
US 2006248830 Al 09-11-2006
US 2006248831 Al 09-11-2006
US 2006254183 Al 16-11-2006
US 2006254184 Al 16-11-2006
US 2006254185 Al 16-11-2006
US 2006260249 Al 23-11-2006
US 2006272263 Al 0/-12-2006
US 2007094986 Al 03-05-200/
US 2007094987 Al 03-05-200/
US  200/107360 Al 17-05-200/
US 2007107363 Al 17-05-200/
US 2007251188 Al 01-11-200/
US 2008010928 Al 17-01-2008
US 2008010929 Al 17-01-2008
US 2008053027 Al 06-03-2008
US 2008053028 Al 06-03-2008

Form PCT/ISA/210 (patent family annex) (April 2005)

page 5 of 6



INTERNATIONAL SEARCH REPORT _ ——
International application No
Information on patent family members
PCT/IB2020/060338
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2008060309 Al 13-03-2008
US 2008060310 Al 13-03-2008
US 2008060311 Al 13-03-2008
US 2008066416 Al 20-03-2008
US 2010319292 Al 23-12-2010
US 2011023405 Al 03-02-2011
US 201310448/ Al 02-05-2013
US  20142901/4 Al 02-10-2014
US 2015211238 Al 30-0/7-2015
WO 9747834 Al 18-12-199/
LA 975060 B 16-04-1998

Form PCT/ISA/210 (patent family annex) (April 2005)

page 6 of 6



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report

