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(57) Abréegée/Abstract:

A surface covering kit Is disclosed, comprising a plurality of generally rectangular panels (100). Each panel is provided with grooves
(301, 302, 301", 302") forming an Insertion channel (303) when two panels (100) are laid next to each other along their transverse
sides (105, 105") In a common laying plane (101). An extraneous locking element (210) Is recelved by the insertion channel (303),
the extraneous locking element (210) having a longitudinal dimension and a cross-section perpendicular to said longitudinal
dimension which forms a cross with at least four cross arms. The corresponding cross arms of the insertion channel have two
parallel flank surfaces (1603, 1604) each, and each of the cross arms Is oriented diagonally in a plane perpendicular to the panel
plane (102).
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(57) Abstract: A surface covering kit is disclosed, comprising a plurality of generally rectangular panels (100). Each panel is
provided with grooves (301, 302, 301", 302") forming an msertion channel (303) when two panels (100) are laid next to each other
along their transverse sides (105, 105") in a common laying plane (101). An extraneous locking element (210) 1s received by the in -

& sertion channel (303), the extrancous locking element (210) having a longitudinal dimension and a cross-section perpendicular to

S

W

said longitudinal dimension which foi

'ms a cross with at least four cross arms. The corresponding cross arms of the insertion channel
have two parallel flank surfaces (1603, 1604) each, and each of the cross arms 1s oriented diagonally in a plane perpendicular to the
panel plane (102).
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SURFACE COVERING KIT COMPRISING PANELS AND AN EXTRANEOUS
LOCKING ELEMENT

TECHNICAL FIELD

The present invention relates to a surface covering, in particular to a floor, ceiling or wall
covering, comprising panels, including laminate flooring panels, and an extraneous locking

element.

PRIOR ART

A variety of different kinds of surface coverings, in particular floor, ceiling or wall
coverings are known in the art. In particular for interior applications, rectangular panels

sometimes having the appearance of wood boards or ceramic tiles are quite common.

Such panels are often provided on one side with a decor for example to reproduce the
appearance of a real wood panel. This decor can be provided either as a printed paper layer
or a veneer, or the decor can be directly printed onto the carrier board. Often, these panels
are of rectangular shape and can be coupled to each other using complementary coupling
means which commonly are formed as integral parts at the panel sides. Thus, similar
panels can be connected at corresponding adjacent sides to form, for example, a floor
covering. Among these coupling means in particular various kinds of tongue and groove
based coupling means are known which allow for form fitting c;)nnections between similar
panels by introducing the tongue of one panel into the groove of another panel. To lock the
panels together in horizontal and vertical directions, the coupling means are further
provided with suitable locking elements, which allow the panels to be firmly locked to
each other. Thereby it is possible that such tongue and groove coupling means with
additional locking elements can lock respective coupled panels perpendicular to their
common connection joint as well as perpendicular and parallel to the panel plane without

the need of additional locking means such as glue or nails.

CONFIRMATION COPY
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In the case of rectangular panels, it is common that panels are provided with two different
kinds of coupling means, one for the longitudinal sides and one for the transversal sides.
This is often necessary because connection means that work well on a relatively short side
(e.g. the transversal side of flooring panels) do not necessarily work well on distinctly

longer sides (e.g. the longitudinal sides of flooring panels) and vice versa.

For example, two opposing longitudinal sides of such panels can be provided with tongue
and groove coupling means, which allow similar panels to be connected to each other at
adjacent longitudinal sides by angling. Angling in this sense means introducing the tongue
into the groove and then laying the panel by a rotational (angling) movement into the
laying plane. Often with such systems, the transverse opposing sides of these panels can be
provided with coupling means which allow similar panels to be connectable to each other
at adjacent transverse sides by vertical folding. Folding in this sense means that the
transversal locking means are joined into each other (folded down) by the rotational,
scissor-like movement caused by angling around the longitudinal side. This combination of
coupling means allows that a panel can be connected to a row of similar panels by angling
this panel along corresponding longitudinal adjacent panel sides, while within the same
working step this panel 1s connected to neighboring panels by vertical folding to
corresponding adjacent transverse panel sides. Such panel systems are generally called

“angling” and / or “fold down systems”.

An example of such a fold down system 1s described in WO 01/51732. This document
describes angling with a tongue- and groove system on a longitudinal side plus additional
tongue and groove coupling means on the transverse sides which include hook-shaped
coupling members. Upon folding down of panels at corresponding transverse sides, a
transverse tongue of one panel is inserted into a corresponding groove of another panel by
the angling motion. To increase the stability of this connection, WO’732 discloses to insert
an extraneous locking element into a channel, which is formed by the transverse coupling
means. To form this channel, a recess is provided in the transverse tongue which 1n
coupled condition, when two panels are connected to each other, opposes a corresponding
recess provided in an adjacent transverse groove. After coupling two panels, the extraneous
locking element is inserted into this channel to lock the two panels in a direction

perpendicular to their transverse sides and perpendicular to the panel plane.
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Similar coupling mechanisms in which extraneous locking elements are used to lock the
transverse sides of panels with each other are e.g. WO 2003/016654 and WO 2007/079845.
All these solutions have in common that they utilize relatively complex geometries at the
transverse sides. Such geometries with many different surfaces are difficult to machine and
require several milling tools and milling passes. These solutions use additional tongue and
groove systems or hook-like measures on the transverse side to eliminate relative
horizontal movement and an extraneous locking element being inserted into grooves on the

transverse side to eliminate vertical and rotational movement.

It is very expensive to maintain milling tools for such complicated profiles with many
surfaces over time because the necessary tight tolerances can not be met if the milling tools
wear over time. Constant maintenance and replacement of tools as well as the stopping of

production facilities for maintenance is cost intensive.

Above this, in order to mill such profiles on the transverse sides, a portion of the materal

of a panel is milled away and thus lost if it cannot readily be recycled. In the case of most
wood based materials (such as MDF, HDF, chip boards and OSB boards) not only the

wooden material is lost, but often also components of a chemical binder (resin or the like)
are milled to a potentially hazardous and flammable fine dust which may be difficult and

costly to dispose of.

Another disadvantage of such prior art is that such complicated profiles cannot be
employed on relatively thin panels. With such a tongue- and groove system on the
transversal sides, a long and thin lever is left at the short ends of panels, which is easily

damaged or broken off during transportation and during installation.

A further disadvantage of the above prior art is that such profiles demand some amount of
overlapping of two panels on the transverse side. While this overlapping portion may seem
to be only a small percentage of the overall surface of a panel, 1t 1s a waste which translates

directly into higher costs for customers.

A locking system which overcomes some of these defects is disclosed in DE10044016. In
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DE’016, a dovetail shaped groove together with an insertable locking element is disclosed.
Additionally DE’016 also discloses that it is useful for two panels to directly touch only 1n

an upper region, leaving a gap below such an upper region.

A basic problem which arises from connections with dovetail like grooves such as 1n
DE’016, 1s that they require undercuts. Such undercuts are difficult to mill and again
require a set of several different milling tools and techniques with a set of different
corresponding cutting surfaces which must be aligned relative to each other and thus the
tools need to be maintained regularly 1n order to keep tolerances. A relatively high amount
of defective products may also be a further consequence of such complex profiles. As with

the other prior art further above, they are relatively complex and expensive to produce.

A further disadvantage of DE’016 1s that the disclosed dovetail shaped connecting element
may be difficult to insert into its groove due to friction. While the amount of friction on a
relatively short transverse side of a panel may not pose a problem to manual insertion, the
amount of friction on a standard length flooring panel (1300 mm) renders the dovetail
shaped connecting element of DE’016 unusable on longitudinal sides of standard flooring

panels.

Another disadvantage from DE’016 arises when a large load (such as heavy furniture) 1s
placed on one panel next to another panel which carries no load at all. Due to the elasticity
of the panels and the often elastic underground (a sound insulation layer, for example), a
strong rotational force may be applied to the dovetail shaped connecting element. The
shape and the dimensions of the dovetailed connecting element of DE’016 are not well

suited to efficiently counteract such rotational forces.

-EP1119670 generally discloses connection profiles with undercuts and hook shaped

elements. Such profiles may be achieved by broaching or by laser cutting according to
EP’670, two methods known to be tedious, slow and expensive. The only profile
mentioned in EP’670 which could be achieved by traditional methods such as milling, is
not well suited for reliable connections. It cannot accommodate large separative forces,

neither in horizontal, vertical, nor in rotational directions.
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SUMMARY OF THE INVENTION

Itis an object of the present invention to improve the state of the art by providing simple,

reliable, durable and cheap coupling means which are casily manufactured and especially

well suited for thin panel geometries.

This and other objects which become apparent upon reading the following description, are

solved by a surtace covering kit according to the present invention.

According to the present invention, a surface covering, for example a flooring, cciling or
wall covering, is provided, comprising panels and at least one extraneous locking element.
Generally, such panels can be made of any material such as wood or wood based material,
veneer, natural or synthetic fibrous material, metal, metallic alloys, plastic, foams,
ceramics, rubber or the like or also of any layered materials. The invention is especially

well suited for panels made of HDF, MDF, OSB, chip boards and panels which are made
of wood, wood based materials and laminate. The panels can be provided with a decor, as
for example a real wood imitation, a stone imitation or a ceramic imitation, in form of a

separate decor paper or the decor may alternatively be directly printed onto the panels.

In the case of laminate flooring where the decorative layer is provided as a paper, further
layers are normally added above and below the core. Usually at least one more layer

known as overlay will be added on top of the decorative layer to obtain better wear

resistance.

Each panel is provided with parallel, opposing longitudinal sides and parallel, opposing
transverse sides, whereby these sides are provided with respective longitudinal and
transverse coupling means, which preferably are formed as integral components of the
panel sides and which serve for connecting similar panels at their corresponding adjacent

sides.

The present invention offers a simple, reliable and very stable connection by providing

grooves on each transverse side to be connected, the grooves forming an insertion channel

- when two panels are laid next to each other along their transverse sides in a common

CA 2831349 2017-06-06
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laying plane, and by providing at least one extrancous locking element adapted to be
received by said insertion channel along an insertion direction in parallel to the transverse
side to lock two adjacent panels to each other relative to a first direction parallel to their
common laying plane and perpendicular to the transverse sides as well as relative to a
second direction perpendicular to their common laying plane. The extrancous locking
clement has a longitudinal dimension and a cross-section perpendicular to said longitudinal
dimension which substantially forms a cross with at least four cross arms. Each cross arm
has two substantially parallel flank surfaces each. The grooves are oriented in such a
manner that each of the cross arms 1s oriented diagonally between said first and said

second directions when said extraneous locking element i1s received by said insertion

channel.

The term “diagonally between said first and said second directions” 1s to be understood to
relate to a configuration 1in which each arm extends at an angle relative to each of these

directions, wherein this angle 1s between 15° and 75°, preferably between 30° and 60°.

The cross-shaped cross-section of the extraneous locking element geometrically provides
just enough surfaces to resist attacking forces onto the connection from all possible
directions, except of course in parallel to the direction of insertion of the extraneous
locking element. The latter however i1s highly desirable because then two such connected
panels can later be disassembled and separated again by pulling them apart by exerting
opposing forces in parallel to the insertion direction between two panels. The extraneous
locking element can then be similarly removed from the channel by again exerting
opposing forces in parallel to the insertion direction between the panel and the locking
element.

The cross-shape of the cross-section 1s chosen because it is the simplest geometry which
can reliably oppose forces in all desired directions, both horizontal and vertical.
Additionally, the cross-shape of the cross-section of the extraneous locking element is very
well suited to oppose rotational forces which occur if a large load is placed on one panel
next to another panel without load (for example a furniture load). A cross-shape of the
cross-section of the extraneous locking element with four arms and preferably with two
substantially parallel flank surfaces on each of the arms has more surfaces efficiently

opposing a rotational movement than a similarly dimensioned dovetail-shaped cross-
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section would have. Since the cross-arms of the cross-shape of the present invention are
essentially diagonally opposed to each other, they provide optimum stability, using a

minimal geometrical footprint at the same time.

A cross-shape of the-cross section of the extraneous locking element with two substantially
parallel flank surfaces per arm is preferably chosen because it is exceptionally easy to mill
channels receiving such a locking element precisely by rotating milling or sawing wheels
with equally parallel surfaces. The free end or tip of each cross arm can be another flat
surface or a rounded surface or the like. The arms of the cross each point away from the

cross center, so that all cross arms lie in planes which are oriented diagonally between the

laying plane and the transversal sides.

The cross-shape of the cross-section of the extraneous locking element also provides

resistance against bending, both during insertion of the extraneous locking element and

also after installation, when differential loads might be applied to the panels.

In a preferred embodiment, the cross-section of the insertion channel is also cross-shaped.
In this case, each transverse side of the panels 1s provided with two grooves which are
generally in parallel to the transverse side, but essentially lie in two planes which are
inclined towards each other. When two panels which are to be connected are laid next to
each other, the then four grooves form a channel with a cross-shaped cross-section. Such
channels are exceptionally easy to manufacture, while optimal interaction between the

insertion channel and the locking element can be ensured.

Because the locking means according to the present invention are intended to work well
with very thin panel geometries, the cross-shape of the cross-section of the extraneous
locking element and/or of the insertion channel 1s preferably chosen to be somewhat
broader along the first direction than high along the second direction (i.c., the cross appears
somewhat flattened, the angles between each cross arm and its two neighbors being
somewhat different, with a difference of, e.g., 10°-60°). This geometrical compromise
results in a connection which is still very reliable against especially horizontal parting
forces, but does not unnecessarily thin the panel material above and below the insertion

channel with the cross-shaped cross-section. This is essential to make the grooves more
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stable against fracture and thus the panels more resistant to the tearing out of the

extraneous locking elements out of their respective grooves.

Since a careful balance between locking stability and insertion friction of the extraneous
locking element must be found, measures to reduce friction upon manual insertion will also

be presented for preferred embodiments.

The terms “longitudinal” and “transverse” as used herein do not include any limitations
with regard to the relative lengths of both sides but are merely used in order to differentiate
the different sides of the panel for the sake of a facilitated description. Thus, while usually
the longitudinal side is the longer side of a panel and the transversal side 1s the shorter side,
the extrancous locking eclement of the present invention can of course also be used in
connection with the longer side of a panel or with panels in which longitudinal and

transverse sides have the same length, 1.e. with square panels.

In this sense, the locking element with the cross-shaped cross-section according to the
present invention can be used both on the long and on the short sides. However, since the
friction during insertion of the locking element can become excessively large for long
panels such as standard 1300 mm length flooring panels, the locking element according to
the present invention is preferably used on the short sides in combination with an angling

profile on the long sides.

It is advantageous for the locking stability that all angles between the cross arms of the
cross-shaped cross-section of the insertion channel (and correspondingly of the extraneous

locking element) are larger than 30, and preferably larger than 45 degrees.

It 1s advantageous for the ease of insertion of the locking element and for the locking

stability, if the aspect ratio of the total length between the tips (free ends) of two diagonally
opposed cross arms divided by the width of the cross arms 1s smaller than 10 and

preferably smaller than 8, but larger than 2 and preferably larger than 2.5.

The cross-shaped cross-section of the insertion channel (and thus also of the extraneous

locking element) will generally have a double plane symmetry by being symmetric about a
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first plane parallel to the transversal side and about a second plane parallel to the panel

plane; however, asymmetric cross shapes are conceivable as well.

It is advantageous for the stability of the insertion channel if a minimal thickness (hpin) of
panel material between the insertion channel and an upper or lower panel surface is not
smaller than one tenth, and preferably not smaller than one eighth of the overall thickness

of a panel.

It is advantageous for the ease of insertion of the extraneous locking element that the
locking element has between one and four friction reducing grooves near the center of the
cross. These grooves each mainly extend in parallel to the longitudinal dimension of the
extraneous locking element and each groove is located 1n a region where adjacent cross
arms of the extraneous locking element meet. The cross-section of these grooves extend
partially inward from the flank surfaces towards the cross center and can have any arbitrary
form such as being V- or U shaped, but generally round and partial-circle shaped cross

sections are preferred.

It 1s advantageous for the ease of insertion of the extraneous locking element that at least
one of the cross arms of the extraneous locking element has wavelike protrusions and
grooves on its outer surfaces. The wavelike protrusions and grooves extend in parallel to

the longitudinal dimension of the extraneous locking element.

It i1s advantageous for the ease of insertion of the extraneous locking element that at least
one of the four cross arms of the extraneous locking element is split by a surface which
extends in parallel to the longitudinal dimension of the extraneous locking element and

inward partially from the tip of a cross arm towards the center ot the cross.

It 1s advantageous for the stability of the locking, if those two cross arms which extend
towards the upper surface of a panel are upper arms and those two cross arms which extend
towards the lower surface of a panel are lower arms, when the extraneous locking element
is inserted into the insertion channel, an elastic pretension 1s applied to the connection by
pre-bending the upper arms of the extraneous locking element upwardly and the lower

arms downwardly relative to the corresponding cross arms of the insertion channel. This
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pre-bending can be achieved either by applying an angle between the two upper and/or
between the two lower cross arms of the extraneous locking element which is slightly
smaller (preferably by less than 20°, more preferably by less than 10°) than the
corresponding angles between the upper and the lower cross arms of the insertion channel;
and/or by applying a small amount of upwardly respectively downwardly bending

curvature on the cross arms of the extraneous locking element.

[t 1s advantageous for the ease of insertion of the extraneous locking element that at least
one of the cross arms of the extraneous locking element 1s interrupted along its longitudinal
dimension by one or more gaps. These gaps can have any arbitrary length, number and
depth, but preferably the gaps are provided in regular intervals on all arms and extend only
partially inwards from the tips of the cross arms towards the center of the cross and most
preferably extend only half way inwards from the tips of the cross arms towards the center

ot the cross.

For some¢ matenial pairings and geometries, it can be advantageous if the total length of the
extraneous locking element is shorter or even significantly shorter than the total length of
the transversal side. For laminate flooring panels however, a total length of the extraneous

locking element which is nearly equal to the total length of the transversal side 1s preferred.

It is advantageous for the ease of insertion of the extraneous locking element that the ends
(tips) of the locking element are rounded or beveled or even that the locking element

conically grows thinner towards its ends.

It is advantageous for the ease of insertion of the extraneous locking element and also to
accommodate mild expansion and contraction of the panels, to provide a compensation
groove mainly extending in parallel to and in between the transversal sides with two
substantially parallel flanks. This compensation groove is provided between two adjacent
panels on their transversal side, such that a lower part of the groove extends all the way
between the center of the cross of the insertion channel and the lower panel surtace; and an
upper part of the groove extends from the center of the cross of the insertion channel

upwards only partially towards the upper panel surface.
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[t 1s advantageous for the ease of insertion of the extraneous locking element, if one or two
lateral friction reducing grooves are provided on one or two of the transversal sides of the
panels. These lateral grooves mainly extend in a direction in parallel to the transversal
sides of the panels and in the panel plane. If the insertion channel has a cross-shaped cross
section, each Iriction reducing groove preferably extends outward from the center of the
cross of the insertion channel only partially towards a surface between the tips of the arms
of the insertion channel, 1.e. 1t does not extend outward from the center of the cross of the
insertion channel all the way towards the surface between the tips of the arms of the
insertion channel, so that sufficient resistance of the locking against rotational forces is still

maintained.

It 1s advantageous tor the laying of the panels, 1f each panel 1s provided with at least one
protruding lip on one transversal side below the insertion channel on the lower panel side,
and cach panel 1s also provided with at least one corresponding recess on the opposing
other transversal side below the insertion channel and the lower panel side such that a
laying aid 1s formed when the recess 1s laid onto the protruding lip. This laying aid 1s
intended to align the two halves of the insertion channel so that the locking element can
easily be inserted. For simplicity, the laying aid 1s preferably provided on the whole length
of the transversal side, but alternatively it can also be provided partially or only near one or
two of the ends of the transversal side. The laying aid may also be provided in the form of
a thin plastic strip attached to the panel below one transversal side. No recess is necessary

in conjunction with such a plastic strip.

It can be advantageous for the resistance against rotational forces for some material
pairings and geometries, if the extraneous locking element has a cross-section with six
cross arms instead of only four cross arms. For material pairings however in which the
grooves of the insertion channel tend to break or tear easily, such as in thin MDF, HDF or

LDF laminate flooring, four cross arms are preferred.

It can be advantageous for the person inserting the locking elements that the extraneous
locking element has portions of the two upper arms ot the cross marked in some manner or
colored in a distinctly different color than the two lower arms. This helps to prevent faulty

insertions by wrongly rotating the extraneous locking element before insertion.
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Since it can be difficult to insert extraneous locking elements which are very long, it 1s
advantageous if each panel additionally has a profile with a tongue on one longitudinal side
and a groove on the opposed longitudinal side. This groove preferably has an upper lip and
a lower lip, the lower lip having an upwardly extending locking protrusion and the tongue
being adapted to be introduced into the groove, thus enabling an adjacent panel to be
angled down on the longttudinal side, so that locking of the longitudinal side 1s achieved in
parallel to their common laying plane by the upper lip and the lower lip and perpendicular
to the longitudinal side by the locking protrusion. In other words, an angling profile and

system can further be provided on the longitudinal sides.

It 1s advantageous for the locking stability if the extraneous locking element has a first tip
at one of its ends which 1s dimensioned to partially fit into the corresponding groove on a
longitudinal side of a previously laid panel element. Such a tip has to be dimensioned 1n
such a way that 1t can be mancuvered through the cross-shaped cross-section of the
insertion channel, past the locking protrusion and into the longitudinal groove and under its

upper lip, thereby providing locking stability at a triple panel junction.

It is advantageous for the locking stability, if the extraneous locking element has a second
tip on the end of the locking element opposed to the first tip and this second tip forms the
same groove as the longitudinal profile with an upper lip and a lower lip and a locking
protrusion. This enables that the tongue of a panel on the longitudinal side can also be
introduced into the portion of the longitudinal groove which 1s partially formed by the
second tip of the extraneous locking element when element 1s inserted into the insertion

channel.

A corresponding laying method for a surface covering comprises:

(a) providing a surface covering kit as described above;

(b) laying a first row of panels by laying the panels of the first row side by side along
their transverse sides 1n a common laying plane;

(c) inserting an extraneous locking element into each insertion channel along the
insertion direction to lock each pair of adjacent panels to each other relative to the first

direction and the second direction;
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(d)  providing a second row of panels parallel to the first row, wherein each panel of the
second row 1s preferably connected to the first row by angling;

(e) inserting an extraneous locking element into each insertion channel along the
insertion direction to lock each pair of adjacent panels of the second row to each other
relative to the first and second directions; and

(1) repeating steps (c) to (e) for each further row of panels.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are described in the following with reference to
the drawings, which are for the purpose of illustrating the present preferred embodiments

of the invention and not for the purpose of limiting the same. In the drawings,

Fig. 1 shows the laying and the relative positions of panels according to the
present invention 1n a perspective view.
Fig. 2 shows the laying and the relative positions of panels according to the

present invention in a view perpendicular to the laying plane.

Fig. 3 shows the cross section of a transversal connection according to the present
invention.
Fig. 4 exemplarily shows the cross section of a longitudinal connection of a

preferred embodiment.
Fig. 5 exemplarily shows the cross section of a longitudinal connection of a

different preferred embodiment.

Fig. 6 shows a cross section of a transversal connection according to the present
invention.
Fig. 7 shows a cross section of a transversal connection of a preferred embodiment

of the present invention.

Fig. 8 shows a cross section of a transversal connection of a preferred embodiment
of the present invention with a laying aid.

Fig. 9 shows a preferred embodiment of the cross-shaped cross-section of the
extraneous locking element according to the present invention

Fig. 10 shows a less preferred embodiment of the cross-shaped cross-section of the

extraneous locking element according to the present invention with two
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additional arms.

shows a preferred embodiment of the cross-shaped cross-section of the
extraneous locking element according to the present invention with wave-
like grooves and protrusions.

shows a preferred embodiment of the cross-shaped cross-section of the
extraneous locking element according to the present invention with split
arms.

shows two embodiments of the extraneous locking element according to the
present invention in a lateral view

shows design principles of the cross-shaped cross-section of the extraneous
locking element according to the present invention.

shows a less preferred embodiment of the cross-shaped cross-section of the
extraneous locking element according to the present invention.

exemplarily shows a principle of milling the grooves of the cross-shaped
cross-section of the insertion channel according to the present invention.
shows the tip of the extraneous locking element of a preferred embodiment.
shows the tip of the extraneous locking element of a preferred embodiment.
shows the tip of the extraneous locking element of a preferred embodiment.
shows both ends of the extraneous locking element of a preferred
embodiment for a locking of three panels.

shows both ends of the extrancous locking ¢lement of a preferred
embodiment for a locking of four panels.

shows a perspective view of the extraneous locking element together with a

cut though preferred longitudinal locking means.

DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 is a schematic illustration showing three exemplary panels 100 laid in a common

plane 101. These panels 100 can be made of any suitable material, however the invention

1s especially well suited for laminate panels made from HDF, MDF or LDF. The panels

100 can also be made of a wood composite, real wood, veneer, chip boards or OSB. The

panels 100 have a mean or average thickness in between 3 mm and 30 mm and most

preferably in between 4 mm and 14 mm. Since the connecting elements on the transverse
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sides according to the present invention have such a simple geometry, they are

exceptionally well suited for very thin panels, such as 5 mm flooring laminate.

A decor 103 can either be provided as a separate decor layer, e.g. a decor printed on paper,
or can be directly printed onto the panels 100. The decor 103 can be for example: a real

wood imitation, a stone imitation, a ceramic imitation or the like.

As one can see 1n Fig. 1, each panel 100 defines a panel plane 102 and is provided with
parallel, opposing longitudinal sides 104, 104’ and parallel, opposing transverse sides 108,
105°. These sides are provided with respective transverse and longitudinal coupling means

400, 300 which are adapted to connect similar panels 100 at corresponding adjacent sides
104, 104’ and 103, 105°, respectively.

Figure 2 1s a schematic 1llustration showing a surface covering 200 comprising panels 201,
202, 203 and 204 and an extraneous locking element indicated at reference numeral 210. It
should be noted that in the figure, the extraneous locking element is only drawn for
illustrative purposes, while 1n reality it is covered by the top surface of the panels, and
would therefore be invisible 1n the shown perspective. In Fig. 2, two panels 201, 203 of a
first row 205 are co<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>