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Description

[0001] The presentinvention relates to a panel and to
a covering produced using such panels.

[0002] More particularly, the invention relates to a pan-
el which comprises a top side, a bottom side, a first edge
extending between the top and bottom side and having
a first coupling part and a second edge extending be-
tween the top and bottom side and having a second cou-
pling part. The term "top side" of the panel is here gen-
erally understood to mean the side of the panel which is
visible in the installed position of the panel, whereas the
term "bottom side" of the panel is understood to mean
the opposite side.

[0003] The coupling parts are of the so-called push-
lock type. This means that they make it possible to bring
about a horizontal and vertical lock between two such
panels by means of a vertical movement of the one panel
with respect to the other panel. This means that that the
first edge can be coupled to the second edge by means
of a movement of the first edge relative to the second
edge substantially along the vertical direction or the di-
rection at right angles to the surface to be produced by
coupled or installed panels. The result of the coupling
movement is a horizontal and vertical lock which has
been produced between the mutually coupled edges. In
the context of the present invention, the term "horizontal
lock" is understood to mean in the horizontal direction or
in the direction in the plane of the coupled panels and at
right angles to the coupled edges, whereas the term a
"vertical lock" is understood to mean a lock in the vertical
direction or in the direction at right angles to the plane of
the coupled panels.

[0004] The first coupling part comprises a lip which is
preferably situated on the bottom side of the panel and
has a first, upwardly directed locking element which
forms a first locking surface. In the coupled position, this
locking surface cooperates with a second locking surface
which is formed in a first, downwardly directed locking
groove of the second coupling part. The terms "upwardly"
or "upward" are here understood to mean in a direction
towards the top side of the panel, whereas the terms
"downwardly" or "downward" are understood to mean in
a direction towards the bottom side of the panel.

[0005] The cooperation between the first and second
locking surface is aimed at partly or completely producing
the horizontal lock.

[0006] The first coupling part furthermore comprises a
first closure surface, which closure surface, in the cou-
pled position, cooperates with a second closure surface
of the second coupling part, as a result of which a vertical
closure face is defined. The vertical closure face is situ-
ated at the location of a connecting j oint which is formed
between the coupled panels and which is visible from
above, i.e. from a top view of the coupled panels.
[0007] Panels of the above-described push-lock type
are known per se. Essentially, there are two types of such
push-lock systems, i.e. a single-part and two-part type.
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With push-lock systems of the single-part type, the cou-
pling parts are designed to form a single entity with the
actual panel. In other words, no separate insert or the
like is used. Such single-part push-lock systems are de-
scribed, for example, in the documents WO 01/02669
and WO 01/75247. An advantage of these push-lock sys-
tems is the fact that, due to the lack of a separate insert,
they are easy to produce and relatively inexpensive.
However, often a compromise has to be found with such
systems between the strength of the lock on the one hand
and the speed of installation on the other hand due to
the limited properties of the actual material from which
the panels are constructed. This is certainly the case with
panels which are made of wood or wood-based material,
such as MDF or HDF, which materials only have a limited
elasticity.

[0008] With the two-part variant, a separate locking el-
ement is used to partly or completely produce the hori-
zontal and/or vertical lock. In this case, the term "sepa-
rate" is understood to mean that the locking element is
not formed as a single entity with the actual panel, but
involves a separate element which may, for example, be
fitted by an installer of the panels or in the factory, i.e.
during the production process of the panels. Such two-
part systems are also known per se and are described,
for example, in documents WO 2006/043893 and WO
2009/066153. An advantage of the two-part push-lock
systems is the fact that they are less dependent on the
actual material from which the panels are constructed.
The material of the separate insert may be chosen in
such a manner and irrespective from the material of the
actual panels, that both the strength of the lock and the
speed of installation result in a positive experience. It is
thus no longer so important to find a compromise be-
tween these two elements. The use of the separate ele-
ment may, however, result in a slightly more complicated
production process and slightly increases the price of the
push-lock system.

[0009] A drawbackofthe systems disclosed in the doc-
ument WO 2009/066153, is the fact that, for some appli-
cations, the risk of gaps forming between the coupled
panels is too great. Such formation of gaps may result in
water or moisture penetrating into the coupling, which
may be disastrous in spaces where large quantities of
water are used, such as a bathroom or the like, in par-
ticular with moisture-sensitive panels, such as panels
which are made of wood or wood-based material, such
as MDF or HDF.

[0010] Document WO 2017/068523 describes differ-
ent two-part push-lock systems, in which the principle of
"pretension” is applied. In this case, a lip which is bent
in the coupled position generates a force which pushes
the panels towards each other and thus prevents the for-
mation of gaps. However, it turns out that the vertical lock
which is provided by the systems described is not satis-
factory for some applications. With some applications,
the occurrence of differences in height between the cou-
pled panels is not counteracted to a sufficient degree.
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[0011] The object of the present invention is firstly to
alleviate one or several of the drawbacks mentioned in
connection with two-part push-lock systems.

[0012] For this purpose, the invention, according to a
first aspect, relates to a panel, comprising a top side, a
bottom side and a first edge extending between the top
and bottom side and having a first coupling part, and a
second edge extending between the top and bottom side
and having a second coupling part, which coupling parts
make it possible to produce a horizontal and vertical lock
between two such panels by means of a vertical move-
ment of the one panel with respect to the other panel,
wherein the first coupling part comprises a lip which is
preferably situated on the bottom side of the panel and
has a first, upwardly directed locking element which
forms a first locking surface, which first locking surface,
in the coupled position, cooperates with a second locking
surface which is formed in a first, downwardly directed
locking groove of the second coupling part, in order to
partly or completely produce the horizontal lock, wherein
the coupling parts comprise a second, separate locking
element which, in the coupled position, cooperates with
a second locking groove of the coupling parts in order to
partly or completely produce the vertical lock and wherein
the first coupling part comprises a first closure surface
which, in the coupled position, cooperates with a second
closure surface of the second coupling part, in this case
defining a vertical closure face, characterized in that the
separate locking element is part of the first coupling part,
in that the lip is elastically bent in the coupled position,
in such a way that a reactive force is generated which
pushes the coupled panels against each other at the lo-
cation of the cooperating closure surfaces, and in that
the upwardly directed locking element, in the disengaged
position, has an uppermost point which is situated at a
vertical distance from the bottom side of the panel of at
least 0.35 times, preferably at least 0.4 times and more
preferably at least 0.45 times the thickness of the panel.
In this case, the thickness of the panel is defined as being
the vertical distance between the bottom side and the
top side of the panel. The measures according to this
first aspect offer the advantage that both the formation
of gaps and the occurrence of differences in height are
counteracted in an optimum manner. The risk of the for-
mation of gaps is minimized due to the fact that preten-
sion is provided in the coupling without this leading to a
significant risk of disengagement of the coupling parts.
The latter is achieved through the relatively high design
of the upwardly directed locking element, as a result of
which this locking element can be arranged relatively
deeply in the downwardly directed locking groove, so that
it can only be removed from the locking groove with dif-
ficulty, even in the bent position of the lip. Furthermore,
the risk of differences in height can be kept under control
more reliably, due to the fact that the separate locking
element is provided in the first coupling part. The sepa-
rate element can be made more robust in this location,
thus providing a more reliable vertical lock, without this
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resulting in problems during installation, such as, for ex-
ample, this separate elementbecoming trapped between
the edges to be coupled, which is a significant risk with
a separate locking element which is too robust and is
provided in the second coupling part.

[0013] Inthe coupled position, the cooperating locking
surfaces may define a central point which is situated at
a horizontal distance from the vertical closure face which
is at most once the thickness of the panel. This relatively
short locking distance ensures that in particular the hor-
izontal lock is reinforced further, which has a positive
effect on counteracting the formation of gaps.

[0014] Inthe coupled position, the cooperating locking
surfaces may define a tangent which forms an angle with
the horizontal of 45 to 90 degrees, preferably from 65 to
90 degrees, but less than 90 degrees. Such an oblique
orientation of the locking surfaces ensures efficient trans-
mission of the force generated by the bent lip to the co-
operating closure surfaces, which results in an optimum
action of the pretension.

[0015] Viewed in the disengaged position, the lip may
have a most distal point which is situated at a horizontal
distance from the vertical closure face which is at least
once the thickness of the panel. Such relatively long lip
enhances the elastic properties thereof and thus ensures
that it can easily be bent.

[0016] The lip may be bent over a maximum vertical
distance of 0.0025 to 0.015 times, preferably of 0.005 to
0.0125 times the thickness of the panel. This ensures
thatthe force generated by the bent lip is sufficiently large
to counteract the formation of gaps efficiently without the
ease of installation suffering any detrimental effect.
[0017] The upwardly directed locking element may be
connected to another portion of the lip via a stepped por-
tion of a top side of the lip, which stepped portion pref-
erably runs upwards in the direction towards the upwardly
directed locking element. Such a stepped portion en-
sures a stable connection of the upwardly directed lock-
ing element to the remaining portion of the lip, which im-
proves the strength of the connection.

[0018] The lip may have a minimum thickness of at
least 0.175 times the thickness of the panel, which en-
sures a stable design of the lip and thus has a positive
effect on the strength of the connection.

[0019] The downwardly directed locking groove may
have a bottom which runs substantially obliquely down-
wards in a direction away from the second locking sur-
face. This ensures that the upwardly directed locking el-
ement can be made relatively high and can be inserted
relatively deeply into the downwardly directed locking
groove, whereas the connection of the second coupling
part to the actual panel remains stable. The top side of
the upwardly directed locking element may be adapted
hereto and also run substantially obliquely downwards
in a direction away from the first locking surface.

[0020] Thefirstcoupling part may have an upward side
which comprises the closure surface, in which upward
side arecess is provided which houses the separate lock-
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ing element. This location of the separate locking element
is ideal with a view to minimizing possible installation
problems. In this case, the second locking groove is pref-
erably provided in a distal side of the second coupling
part, which distal side comprises the second closure sur-
face.

[0021] The separate locking element may be deform-
able and/or movable and this preferably in an elastic way,
the deformability and/or mobility of the separate element
making it possible to reach the locked or coupled position
between the respective edges. Such a separate element
is known per se and described, for example, in docu-
ments WO 2006/043893 and WO 2009/066153.

[0022] The separate locking element is preferably
made of one or several plastics, such as polyvinyl chlo-
ride (PVC) or acrylonitrile butadiene styrene (ABS).
[0023] The separate locking element may comprise a
rotatable, preferably elastically rotatable, locking leg
which, in the coupled position, cooperates with the sec-
ond locking groove in order to partly or completely pro-
duce the vertical lock. Such rotatable locking leg is ad-
vantageous with a view to a quick installation procedure.
When performing the coupling movement, the rotatable
locking leg may initially be swung away, for example be-
cause the second coupling part pushes it away, in such
a way that the respective edges can be coupled to each
other, in order to then rebound, either completely or not,
in order to reach the locking position. In this case, the
locking leg thus actually performs a reciprocating move-
ment.

[0024] Therotatable lockingleg may be directed down-
wards, which is an advantageous configuration if the sep-
arate locking elementis provided in the first coupling part.
[0025] The separate locking element may comprise a
more flexible material part which makes a rotary move-
ment of the locking leg possible. In this case, the expres-
sion "more flexible" is understood to mean that the ma-
terial partis more flexible than the locking leg, forexample
due to the fact that it is made from a softer plastic. The
more flexible material part makes it possible for the lock-
ing leg to be readily rotatable, which improves the ease
of installation, despite the rotatable locking leg being of
arobustdesign. The rotatable locking leg may be formed
as a single entity with the more flexible material part. To
this end, a co-extrusion technique may be used, for ex-
ample. The rotatable locking leg may be made from, for
example, rigid or semi-rigid polyvinyl chloride (PVC) or
acrylonitrile butadiene styrene (ABS), whereas the more
flexible material part may be made from, for example,
soft PVC.

[0026] The separate locking element may comprise a
securing part for securing the separate locking element
in a recess provided for the purpose. The securing part
may be designed in such a manner that this securing part
fits into the recess in a clamping manner. The securing
part may be formed as a single entity with the rotatable
locking leg. If the separate locking element also compris-
es a more flexible material part, the rotatable locking leg,
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the more flexible material part and the securing part are
preferably formed as a single entity with each other, for
example by means of co-extrusion. The securing part is
preferably made from the same material as the rotatable
locking leg.

[0027] The first and second coupling part may be con-
figured in such a way that they make it possible to dis-
engage the respective edges by means of a turning
movement. This results in a simple way of uninstalling
the panels, for example in case an error occurred during
installation or when replacing installed panels. The bend-
ability of the lip and the optionally oblique orientation of
the locking surfaces can contribute to a quick disengage-
ment of the coupled edges by turning.

[0028] The lip and the upwardly directed locking ele-
ment may be formed as a single entity with the panel. To
this end, cutting and/or milling tools may be used.
[0029] The first coupling part may be formed entirely
as a single entity with the actual panel except for the
separate locking element.

[0030] The second coupling part may be formed en-
tirely as a single entity with the actual panel.

[0031] The invention is used particularly advanta-
geously with panels made of wood or wood-based ma-
terial or with panels which comprise a core or core layer
made of wood or wood-based material, wherein the first
and/or second coupling part is at least partly made of and
forms a single entity with this wood or wood-based ma-
terial. Examples of such materials are solid wood, chip-
board and fiberboard, such as MDF (Medium Density
Fiberboard) and HDF (High Density Fiberboard). Such
materials are water- and/or moisture-sensitive, hence the
importance of avoiding water or moisture from penetrat-
ing in the coupling and keeping the connecting joint be-
tween coupled panels tight, thus preventing the formation
of gaps. The measures according to the invention see to
this and are thus particularly advantageous with this type
of panels. A waterproof coating may be provided in the
coupling in order to be able to keep infiltrating water or
moisture out still more effectively. Such a coating may
be provided, for example, at least at the location of the
first and/or second closure surface.

[0032] The invention is extremely suitable for use with
panels comprising an MDF or HDF core, in which the first
and/or second coupling part is at least partly, and pref-
erably substantially, in the case of the first coupling part
except for the separate locking element, formed as a sin-
gle part with the material of the MDF or HDF core. In this
case, the term "substantially” is intended to indicate that
the respective coupling parts may partly be composed
of a possible top and/or counter layer which would be
situated above and below the MDF or HDF core, respec-
tively.

[0033] Itis not excluded that the invention is used with
panels made of a material other than a wood or wood-
based material, such as panels made of or panels con-
taining a core or core layer made of an optionally filled
thermosetting material, for example thermosetting poly-
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urethane, a filled or a non-filled thermoplastic material,
for example polyvinyl chloride, polyethylene, polypropyl-
ene, polyethylene terephthalate or thermoplastic poly-
urethane, a mineral or ceramic material, cement fiber
plate or magnesium oxide plate. Other materials are not
excluded.

[0034] The thickness of the panels may range from 3
to 20 millimeters. However, panels which are thinner or
thicker are not excluded. A typical thickness of panels
having an MDF or HDF core ranges from 6 to 12 millim-
eters and is typically around 8 millimeters.

[0035] The panel may be adecorative panel,i.e.apan-
el which has a decor on its top side, such as a wood or
stone decor. This decor can be effectuated by a wooden
top layer which is applied to a core of the panel or by a
carrier sheet which is applied to a core of the panel and
which is printed thereon, such as a paper sheet printed
with a decor or a plastic film printed with a decor.
[0036] The invention makes it possible to design the
top side of the panel so as to be free from chamfers or
bevels on the first and/or second edge. Such chamfers
or bevels are sometimes provided in order to mask any
differences in height between the coupled panels. Due
to the factthat the invention makes it possible to minimize
the risk of such differences in height, it makes it possible
to omit chamfers or bevels, in such a way that the top
side of the final covering produced by means of such
panels may be flat. However, it is not excluded that the
top side of the panel may be provided with a chamfer or
a bevel on the first and/or second edge in order, for ex-
ample, to mask a possible difference in height which
would occur nevertheless or to produce, for example, a
plank effect in the final covering.

[0037] The invention may be used with rectangular
panels which, in practice, are the most common panels.
Preferably, the short edges are provided with the firstand
second coupling part, but it is not excluded that the first
and second coupling part are used on the long edges.
[0038] When using the first and second coupling part
on the short edges, the long edges may also be provided
with coupling parts, but this does not necessarily have
to be the case. The coupling parts on the long edges may
be of the push type, i.e. of the type which makes it pos-
sible to produce a horizontal and vertical lock between
two such panels by means of a vertical movement of the
one panel with respect to the other panel, and may thus
be of the same type as the coupling parts on the short
edges. However, to this end, the coupling parts on the
long edges do not have to be identical to the coupling
parts on the short edges and do not even have to have
the measures of the invention. In case the coupling parts
on the long edges are also of the push type, the coupling
parts on the long and short edges may be configured in
such a manner that they allow the panel to be coupled
by both along edge and a short edge to adjacent panels
in one and the same vertical movement.

[0039] In an alternative, the coupling parts on the long
edges may be of the turning type, i.e. of the type which
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makes it possible to produce a horizontal and vertical
lock between two such panels by means of a turning
movement of the one panel with respect to the other pan-
el. To this end, the coupling parts on the long edges may,
forexample, be inthe form of alocking tongue and groove
connection, as is known per se, for example, from doc-
ument WO 97/47834. If the coupling parts on the long
edges are of the turning type, the coupling parts on the
long and short edges may be configured in such a way
that they make it possible to couple the panel by both a
long edge and a short edge to the adjacent panels in one
and the same turning movement. In the field, such turning
movement is also referred to as "fold-down movement"
and is known per se, for example from document WO
01/75247.

[0040] Itis not excluded that the invention is used with
panels other than rectangular panels. Using coupling
parts of the push type on both pairs of edges may be
useful, for example, with square panels. Panels other
than rectangular or square panels are not excluded.
[0041] The panel is preferably a floor panel, but it is
not excluded that the invention is used with other types
of panels, such as for example wall, ceiling or door pan-
els.

[0042] Withthe same object and according to a second
aspect, the invention relates to a panel, comprising a top
side, a bottom side and a first edge extending between
the top and bottom side and having a first coupling part
and a second edge extending between the top and bot-
tom side and having a second coupling part, which cou-
pling parts make it possible to produce a horizontal and
vertical lock between two such panels by means of a
vertical movement of the one panel with respect to the
other panel, wherein the first coupling part comprises a
lip which is preferably situated on the bottom side of the
panel and has a first, upwardly directed locking element
which forms a first locking surface, which first locking
surface, in the coupled position, cooperates with a sec-
ond locking surface which is formed in a first, downwardly
directed locking groove of the second coupling part, in
order to partly or completely produce the horizontal lock,
wherein the coupling parts comprise a second, separate
locking element which, in the coupled position, cooper-
ates with a second locking groove of the coupling parts
in order to partly or completely produce the vertical lock
and wherein the first coupling part comprises a first clo-
sure surface which, in the coupled position, cooperates
with a second closure surface of the second coupling
part, thus defining a vertical closure face, characterized
in that the separate locking element is part of the first
coupling part, in that the lip is elastically bent in the cou-
pled position, in such a way that a reactive force is gen-
erated which pushes the coupled panels against each
other at the location of the closure surfaces, and in that
the upwardly directed locking element, in the disengaged
and/or coupled position has an uppermost point, which
uppermost point defines a horizontal level which is situ-
ated above at least a portion of the separate locking el-
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ement. As with the first aspect, the measures according
to this second aspect offer the advantage that both the
formation of gaps and the occurrence of differences in
height are counteracted in an optimum manner.

[0043] The panel according to the second aspect may
have one or several of the features which are described
in connection with the first aspect, without the upwardly
directed locking element, viewed in the disengaged po-
sition, having to have an uppermost point which is situ-
ated at a vertical distance from the bottom side of the
panel of at least 0.35 times the thickness of the panel,
although it is not excluded that the panel also has this
feature.

[0044] The invention also relates to a covering which
is produced using panels which are configured according
to the first and/or second aspect. The covering is prefer-
ably a decorative covering, such as a decorative floor or
wall covering.

[0045] In order to show the features of the invention in
more detail, some preferred embodiments are described
below by way of example and without being limited there-
to, with reference to the accompanying drawings, in
which:

- Fig. 1 shows a panel according to the invention in
top view;

- Fig. 2 shows an enlarged cross section along line Il-
Il'in Fig. 1;

- Fig. 3 shows an enlarged cross section along line
II-11'in Fig. 1; and

- Fig. 4 shows an enlarged view of the coupling parts
from Fig. 3, however in the coupled position.

[0046] Fig. 1showsapanel 1 accordingtothe invention
in top view. The panel 1 is a floor panel of the decorative
type. However, the decoris notshowninFig. 1. By means
of several such panels 1, a decorative floor covering can
be produced.

[0047] The panel 1 has a top side 2 and a bottom side
3. The panel 1 is rectangular and thus has a pair of long
edges 4-5 and a pair of short edges 6-7, which long and
short edges 4-5-6-7 extend between the top side 2 and
the bottom side 3. On the long edges 4-5, the panel 1
comprises coupling parts 8-9 and on the short edges 6-7
coupling parts 10-11.

[0048] Fig. 2 shows the coupling parts 8-9 on the long
edges 4-5 and also shows how these edges 4-5 can be
coupled to each other. The coupling parts 8-9 are con-
figured in such away thatthey make it possible to produce
a horizontal and vertical lock between two such panels
1 by means of a turning movement W of the one panel
1 and the other panel 1. The coupling parts 8-9 also make
it possible to couple two such panels 1 by means of a
substantially horizontal movement S of the one panel 1
relative with respect to the other panel 1. When carrying
out this horizontal movement S, the lip 12 is bent elasti-
cally, as is indicated by the arrow, and a so-called click-
fit or snap-fit effect occurs.
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[0049] The coupling parts 8-9 are designed in the form
of a locking tongue and groove connection, i.e. a tongue
and groove connection which notonly produces a vertical
but also a horizontal lock. The coupling part 8 comprises
agroove 12 which is configured to receive the tongue 13
of the coupling part 9 in order thus to produce the vertical
lock. More particularly, the top side of the tongue 13, in
the coupled position, cooperates with the bottom side of
a top lip 14 which delimits the groove along the top in
order to produce the vertical lock. The groove 12 is de-
limited along the bottom by a bottom lip 15 which is pro-
vided with an upwardly directed locking element 16. In
the coupled position, this locking element 16 cooperates
with a downwardly directed locking groove 17 on the
tongue 13 in order to produce the horizontal lock. The
bottom lip 15 extends beyond the distal or free end of the
top lip 14 in the horizontal direction.

[0050] The coupling parts 8-9 are made of and formed
as a single entity with the material of the actual panel 1.
[0051] The panel 1 has a thickness T of 3 to 20 millim-
eters, more particularly approximately 8 millimeters.
[0052] Fig. 3 shows the coupling parts 10-11 on the
short edges 6-7 and also shows how these edges 6-7
can be coupled to each other. The coupling parts 10-11
make it possible to produce a horizontal and vertical lock
between two such panels 1 by means of a vertical move-
ment M of the one panel 1 with respect to the other panel
1. The coupling parts 8-9 and 10-11 are designed in such
a way that they make it possible to couple the panel 1 in
one and the same turning movement by both a long edge
and a short edge to adjacent such panels 1. This thus
involves a panel 1 of the so-called fold-down type.
[0053] The coupling part 10 comprises a lip 18 which
is situated on the bottom side 3 of the panel 1 and has
an upwardly directed locking element 19 which forms a
locking surface 20. In the coupled position, this locking
surface 20 cooperates with a locking surface 21 which
is formed in a downwardly directed locking groove 22 of
the coupling part 11 in order to produce the horizontal
lock.

[0054] The coupling part 10 comprises a first closure
surface 23 which, in the coupled position, cooperates
with a second closure surface 24 of the second coupling
part 11, which cooperating closure surfaces, in the cou-
pled position, define a vertical closure face V1.

[0055] Viewed in the disengaged position, the lip 18
has a most distal point P which is situated at a horizontal
distance D from the vertical closure face V1 of at least
once the thickness T of the panel 1.

[0056] The locking element 19 is connected to another
portion of the lip 18 via a stepped portion 25 of a top side
of the lip 18. The stepped portion 25 runs upwards in the
direction towards the locking element 19.

[0057] The lip 18 has a minimum thickness T2 which
is at least 0.175 times the thickness T of the panel 1.
[0058] The locking groove 22 has a bottom 26 which
runs substantially obliquely downwards, in a direction
away from the second locking surface 21. The locking
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element has a top side 27 which is adapted thereto and
runs substantially obliquely downwards, in the direction
away from the first locking surface 20.

[0059] The coupling part 10 is provided with a separate
locking element 28. This locking element is arranged in
a recess 29 which is provided in an upward side 30 of
the first coupling part 10. The upward side 30 comprises
or forms the closure surface 23. In the coupled position,
the separate element 28 cooperates with a locking
groove 31 which is provided in a distal side 32 of the
coupling part 11 in order to produce the vertical lock.
[0060] The separate locking element 28 is elastically
deformable and comprises a rotatable locking leg 33
which, in the coupled position, cooperates with the lock-
ing groove 31. The separate locking element 28 compris-
es a more flexible material part 34 which makes a rotary
movement of the locking leg possible, and a securing
part 35, by means of which securing part 35 the separate
element 28 is secured in the recess 29. The separate
element 28 is formed as a single entity by means of co-
extrusion. The more flexible material part 34 is more flex-
ible than the locking leg 33 and than the securing part
35, which elements 33 and 35 are made from the same
material.

[0061] Viewed in the disengaged position, the locking
element 19 has an uppermost point P1, which is situated
at a vertical distance H1 from the bottom side 3 of the
panel 1 of at least 0.45 times the thickness T of the panel
1. This uppermost point P1 defines a horizontal level N,
which horizontal level N is situated above at least a por-
tion of the separate locking element 28.

[0062] Fig. 4 shows an enlarged view of the coupling
parts 10-11 from Fig. 3, however in the coupled position.
[0063] In the coupled position, the lip 18 is elastically
bent in such a way that a reactive force is generated
which pushes the coupled panels 1 against each other
at the location of the cooperating closure surfaces 23-24.
The lip 18 is bent over a maximum vertical distance D2.
[0064] Viewed in the coupled position, the upwardly
directed locking element 19 has an uppermost point P2
which defines a horizontal level N1 which horizontal level
N1 is situated above at least a portion of the separate
locking element 28.

[0065] Inthe coupled position, the cooperating locking
surfaces 20-21 define a central point P3 which is situated
at a horizontal distance D1 from the vertical closure face
V1 of at most once the thickness T of the panel 1.
[0066] In the coupled position, the cooperating locking
surfaces 20-21 define a tangent T1 which forms an angle
A with the horizontal of 45 to 85 degrees, preferably of
65 to 85 degrees, but is smaller than 90 degrees.
[0067] The coupling parts 10-11 are configured in such
away thatthey make it possible to disengage the respec-
tive edges 6-7 by means of a turning movement W1. To
this end, the lip 18 is able to bend as indicated by the
arrow.

[0068] The panel 1 comprises an HDF core 36, a top
layer 37 situated on top of the HDF core 36 and a counter
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layer 38 arranged under the HDF core 36. The top layer
37 comprises at least one paper sheet which is printed
with a decor and impregnated and a wear layer which is
arranged over the printed paper sheet, comprising an
impregnated paper sheet, optionally provided with wear-
resistant particles, such as corundum particles. The
counter layer 38 comprises at least one impregnated pa-
per sheet. The detailed structure of the top and counter
layer is not shown.

[0069] Except for the separate locking element 28, the
coupling part 10 is made of and formed as a single entity
with the material of the actual panel 1. The coupling part
11 is completely made of and formed as a single entity
with the material of the actual panel 1.

[0070] Thetop side2ofthe panels 1isfree from bevels
or chamfers on the edges 6-7. However, itis not excluded
that such bevels are provided, for example as indicated
by a dashed line.

[0071] Forthe sake of clarity, the horizontaland vertical
direction are indicated by the arrows H and V, respec-
tively, in Fig. 4.

[0072] The invention also relates to one or more of the
items as listed below:

1.- Panel, comprising a top side (2), a bottom side
(3) and a first edge (6) extending between the top
and bottom side and having a first coupling part (10),
and a second edge (7) extending between the top
and bottom side and having a second coupling part
(11), which coupling parts (10-11) make it possible
to produce a horizontal and vertical lock between
two such panels (1) by means of a vertical movement
(M) of the one panel (1) with respect to the other
panel (1), wherein the first coupling part (10) com-
prises a lip (18) which is preferably situated on the
bottom side (3) of the panel (1) and has a first, up-
wardly directed locking element (19) which forms a
first locking surface (20), which first locking surface
(20), in the coupled position, cooperates with a sec-
ond locking surface (21) which is formed in a first,
downwardly directed locking groove (22) of the sec-
ond coupling part (11), inorder to partly or completely
produce the horizontal lock, wherein the coupling
parts (10-11) comprise a second, separate locking
element (28) which, in the coupled position, cooper-
ates with a second locking groove (31) of the cou-
pling parts (10-11) in order to partly or completely
produce the vertical lock and wherein the first cou-
pling part (10) comprises a first closure surface (23)
which, inthe coupled position, cooperates with a sec-
ond closure surface (24) of the second coupling part
(11), inthis case defining a vertical closure face (V1),
characterized in that the separate locking element
(28) is part of the first coupling part (10), in that the
lip (18) is elastically bent in the coupled position, in
such a way that a reactive force is generated which
pushes the coupled panels (1) against each other at
the location of the cooperating closure surfaces
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(23-24), and in that the upwardly directed locking
element (19), viewed in the disengaged position, has
anuppermostpoint (P1) which is situated ata vertical
distance (H1) from the bottom side (3) of the panel
(1) of atleast 0.35 times, preferably atleast 0.4 times
and more preferably atleast 0.45 times the thickness
(T) of the panel (1).

2.-Panel according to item 1, wherein, in the coupled
position, the cooperating locking surfaces (20-21)
define a central point (P3) which is situated at a hor-
izontal distance (D1) from the vertical closure face
(V1) which is at most once the thickness (T) of the
panel (1).

3.- Panel according to item 1 or 2, wherein, in the
coupled position, the cooperating locking surfaces
(20-21) define a tangent (T1) which forms an angle
(A) with the horizontal from 45 to 85 degrees, pref-
erably from 65 to 85 degrees, but less than 90 de-
grees.

4.- Panel according to any of the preceding items 1
to 3, wherein, viewed in the disengaged position, the
lip (18) has a most distal point (P) which is situated
at a horizontal distance (D) from the vertical closure
face (V1) which is at least once the thickness (T) of
the panel (1).

5.- Panel according to any of the preceding items 1
to 4, wherein the lip (18) is bent over a maximum
vertical distance (D2) of 0.0025 to 0.015 times, pref-
erably of 0.005 to 0.0125 times the thickness (T) of
the panel (1).

6.- Panel according to any of the preceding items 1
to 5, wherein the upwardly directed locking element
(19) is connected to another portion of the lip (18)
via a stepped portion (25) of a top side of the lip (18),
which stepped portion (25) runs upwards in the di-
rection towards the upwardly directed locking ele-
ment (19).

7.- Panel according to any of the preceding items 1
to 6, wherein the lip (18) has a minimum thickness
(T2) which is at least 0.175 times the thickness (T)
of the panel (1).

8.- Panel according to any of the preceding items 1
to 7, wherein the downwardly directed locking groove
(22) has a bottom (26) which runs substantially ob-
liquely downwards in a direction away from the sec-
ond locking surface (21).

9.- Panel according to any of the preceding items 1
to 8, wherein the first coupling part (10) has an up-
ward side (30) which comprises the first closure sur-
face (23), in which upward side (30) a recess (29) is
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provided which houses the separate locking element
(28).

10.- Panel according to any of the preceding items
1 to 9, wherein the separate locking element (28) is
deformable and/or movable, preferably in an elastic
way.

11.- Panel according to item 10, wherein the sepa-
rate locking element (28) comprises a rotatable lock-
ing leg (33) which, in the coupled position, cooper-
ates with the second locking groove (31) in order to
partly or completely produce the vertical lock.

12.- Panel according to item 11, wherein the sepa-
rate locking element (28) comprises a more flexible
material part (34) which makes a rotary movement
of the locking leg (33) possible.

13.- Panel according to any of the preceding items
1 to 12, wherein the first and second coupling part
(10-11) are configured in such a way that they make
it possible to disengage the respective edges (6-7)
by means of a turning movement (W1).

14.- Panel according to any of the preceding items
1to 13, wherein the lip (18) and the upwardly directed
locking element (19) are formed as a single entity
with the actual panel (1).

15.- Panel according to any of the preceding items
1 to 14, wherein the first coupling part (10) is formed
entirely as a single entity with the actual panel (1),
except for the separate locking element (28).

16.- Panel according to any of the preceding items
1 to 15, wherein the second coupling part (11) is
formed entirely as a single entity with the actual panel

().

17.- Panel according to any of the preceding items
1 to 16, wherein the panel (1) comprises a core (36)
or core layer made of wood or wood-based material,
such as MDF or HDF, and wherein the first and/or
second coupling part is at least partly made of this
wood or wood-based material.

18.- Panel according to any of the preceding items
1 to 17, wherein the thickness (T) of the panel (1)
ranges from 3 to 20 millimeters.

19.- Panel according to any of the preceding items
1 to 18, wherein the panel (1) is of the decorative

type.

20.- Panel according to any of the preceding items
1 to 19, wherein the top side (2) of the panel (1) is
free from chamfers or bevels on the first and/or sec-
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ond edge.

21.- Panel according to any of the preceding items
1 to 20, wherein the panel (1) is rectangular and the
first and second edges form the short edges of the
panel.

22.- Panel according to item 21, wherein the panel
(1) comprises coupling parts (8-9) on the long edges
(4-5), which coupling parts (8-9) make it possible to
produce a horizontal and vertical lock between two
such panels (1) by means of a turning movement
(W) of the one panel (1) with respect to the other
panel (1).

23.- Panel according to any of the preceding items
1 to 22, wherein the panel (1) is a floor panel.

24 - Panel, comprising a top side (2), a bottom side
(3) and a first edge (6) extending between the top
and bottom side and having a first coupling part (10),
and a second edge (7) extending between the top
and bottom side and having a second coupling part
(11), which coupling parts (10-11) make it possible
to produce a horizontal and vertical lock between
two such panels (1) by means of a vertical movement
(M) of the one panel (1) with respect to the other
panel (1), wherein the first coupling part (10) com-
prises a lip (18) which is preferably situated on the
bottom side (3) of the panel (1) and has a first, up-
wardly directed locking element (19) which forms a
first locking surface (20), which first locking surface
(20), in the coupled position, cooperates with a sec-
ond locking surface (21) which is formed in a first,
downwardly directed locking groove (22) of the sec-
ond coupling part (11), inorder to partly or completely
produce the horizontal lock, wherein the coupling
parts (10-11) comprise a second, separate locking
element (28) which, in the coupled position, cooper-
ates with a second locking groove (31) of the cou-
pling parts (10-11) in order to partly or completely
produce the vertical lock and wherein the first cou-
pling part (10) comprises a first closure surface (23)
which, inthe coupled position, cooperates with a sec-
ond closure surface (24) of the second coupling part
(11), inthis case defining a vertical closure face (V1),
characterized in that the separate locking element
(28) is part of the first coupling part (10), in that the
lip (18) is elastically bent in the coupled position, in
such a way that a reactive force is generated which
pushes the coupled panels (1) against each other at
the location of the cooperating closure surfaces
(23-24), and in that the upwardly directed locking
element (19), viewed in the disengaged and/or cou-
pled position, has an uppermost point (P1/P2) which
defines a horizontal level (N/N1), which horizontal
level (N/N1) is situated above at least a portion of
the separate locking element (28).
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25.- Panel according to item 24, wherein the panel
(1) has one or several features from the preceding
items 1 to 23 without the upwardly directed locking
element (19), viewed in the disengaged position,
having to have an uppermost point (P1) which is sit-
uated at a vertical distance (H1) from the bottom side
(3) ofthe panel (1) of atleast 0.35 times the thickness
(T) of the panel (1), but wherein this is not excluded.

26.- Covering produced with panels according to any
of the preceding items 1 to 25, wherein this covering
is preferably a floor covering, more preferably a dec-
orative floor covering.

[0073] The presentinvention is by no means limited to
the above-described embodiments, but such panels and
coverings may be produced according to different vari-
ants without departing from the scope of the present in-
vention.

Claims

1. Panel, comprising a top side (2), a bottom side (3)
and a first edge (6) extending between the top and
bottom side and having a first coupling part (10), and
a second edge (7) extending between the top and
bottom side and having a second coupling part (11),
which coupling parts (10-11) make it possible to pro-
duce a horizontal and vertical lock between two such
panels (1) by means of a vertical movement (M) of
the one panel (1) with respect to the other panel (1),
wherein the first coupling part (10) comprises a lip
(18) which is preferably situated on the bottom side
(3) of the panel (1) and has a first, upwardly directed
locking element (19) which forms a first locking sur-
face (20), which first locking surface (20), in the cou-
pled position, cooperates with a second locking sur-
face (21) which is formed in a first, downwardly di-
rected locking groove (22) of the second coupling
part (11), in order to partly or completely produce the
horizontal lock, wherein the coupling parts (10-11)
comprise a second, separate locking element (28)
which, inthe coupled position, cooperates with a sec-
ond locking groove (31) of the coupling parts (10-11)
in order to partly or completely produce the vertical
lock and wherein the first coupling part (10) compris-
es a first closure surface (23) which, in the coupled
position, cooperates with a second closure surface
(24) of the second coupling part (11), in this case
defining a vertical closure face (V1), characterized
in that the separate locking element (28) is part of
the first coupling part (10), in that the lip (18) is elas-
tically bent in the coupled position, in such a way that
a reactive force is generated which pushes the cou-
pled panels (1) against each other at the location of
the cooperating closure surfaces (23-24), and in that
the upwardly directed locking element (19), viewed
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in the disengaged position, has an uppermost point
(P1) which is situated at a vertical distance (H1) from
the bottom side (3) of the panel (1) of at least 0.35
times, preferably at least 0.4 times and more prefer-
ably atleast 0.45 times the thickness (T) of the panel
(1) and wherein a waterproof coating is provided at
least at the location of the first and/or second closure
surface (23, 24).

Panel according to claim 1, wherein the top side of
the panel is provided with a chamfer or a bevel on
the first and/or second edge.

Panel according to claim 1 or 2, wherein the lip (18)
has a minimum thickness (T2) whichis atleast0.175
times the thickness (T) of the panel (1).

Panel according to any of the preceding claims,
wherein, in the coupled position, the cooperating
locking surfaces (20-21) define a tangent (T1) which
forms an angle (A) with the horizontal from 45 to 85
degrees, preferably from 65 to 85 degrees, but less
than 90 degrees.

Panel according to any of the preceding claims,
wherein, viewed in the disengaged position, the lip
(18) has a most distal point (P) which is situated at
a horizontal distance (D) from the vertical closure
face (V1) which is at least once the thickness (T) of
the panel (1).

Panel according to any of the preceding claims,
wherein the lip (18) is bent over a maximum vertical
distance (D2) of 0.0025 to 0.015 times, preferably of
0.005 to 0.0125 times the thickness (T) of the panel

(1)

Panel according to any of the preceding claims,
wherein the upwardly directed locking element (19)
is connected to another portion of the lip (18) via a
stepped portion (25) of a top side of the lip (18), which
stepped portion (25) runs upwards in the direction
towards the upwardly directed locking element (19).

Panel according to any of the preceding claims,
wherein the separate locking element (28) is deform-
able and/or movable, preferably in an elastic way.

Panel according to any of the preceding claims,
wherein the first and second coupling part (10-11)
are configured in such a way that they make it pos-
sible to disengage the respective edges (6-7) by
means of a turning movement (W1).

Panel according to any of the preceding claims,
whereinthelip (18) and the upwardly directed locking
element (19) are formed as a single entity with the
actual panel (1).
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Panel according to any of the preceding claims,
wherein the first coupling part (10) is formed entirely
as a single entity with the actual panel (1), except
for the separate locking element (28).

Panel according to any of the preceding claims,
wherein the second coupling part (11) is formed en-
tirely as a single entity with the actual panel (1).

Panel according to claim 12, wherein, in the coupled
condition, the second coupling part (11) rests upon
the lip (18) of the first coupling part (10).

Panel according to claim 12 or 13, wherein, in the
coupled condition, the second coupling part(11) con-
tacts the lip (18) of the first coupling part (10) at a
first contact location at the height of the first locking
surface (20) and the second locking surface (21) and
ata second contact location at the height of the distal
section of the second coupling part (11) and the prox-
imal section of the lip (18), wherein a space is present
between the lip and the second coupling part (11)
and this between the first contact location and the
second contact location.

Panel according to any of the preceding claims,
wherein the panel (1) comprises a core (36) or core
layer made of wood or wood-based material, such
as MDF or HDF, and wherein the first and/or second
coupling part is at least partly made of this wood or
wood-based material.
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