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Description
TECHNICAL FIELD

[0001] The disclosure generally relates to the field of
mechanical locking systems for floor panels and building
panels. Furthermore, floorboards, locking systems, in-
stallation methods and production methods are shown.

FIELD OF APPLICATION OF THE INVENTION

[0002] The presentinvention is particularly suitable for
use in floating floors, which are formed of floor panels
which are joined mechanically with a locking system in-
tegrated with the floor panel, i.e. mounted at the factory,
are made up of one or more upper layers of veneer, dec-
orative laminate or decorative plastic material, an inter-
mediate core of wood-fibre-based material or plastic ma-
terial and preferably a lower balancing layer on the rear
side of the core. The following description of known tech-
nique, problems of known systems and objects and fea-
tures of the invention will therefore, as a non-restrictive
example, be aimed above all at this field of application
and in particular at laminate flooring formed as rectan-
gular floor panels with long and shorts edges intended
to be mechanically joined to each other on both long and
short edges. The long and short edges are mainly used
to simplify the description of the invention. The panels
may be square. It should be emphasised that the inven-
tion may be used in any floor panel and it may be com-
bined with all types of known locking systems, where the
floor panels are intended to be joined using a mechanical
locking system connecting the panels in the horizontal
and vertical directions on at least two adjacent sides. The
invention may thus also be applicable to, for instance,
powder based floors, solid wooden floors, parquet floors
with a core of wood or wood-fibre-based material and a
surface of wood or wood veneer and the like, floors with
a printed and preferably also varnished surface, floors
with a surface layer of plastic or cork, linoleum, rubber.
Even floors with hard surfaces such as stone, tile and
similar materials are included and floorings with softwear
layer, for instance needle felt glued to a board. The in-
vention may also be used for joining building panels
which preferably contain a board material for instance
wall panels, ceilings, furniture components and similar.

BACKGROUND OF THE INVENTION

[0003] Laminate flooring usually comprise a core of a
6-12 mm fibre board, a 0.2-0.8 mm thick upper decorative
surface layer of laminate and a 0.1-0.6 mm thick lower
balancing layer of laminate, plastic, paper or like material.
A laminate surface may comprise melamine-impregnat-
ed paper. The most common core material is fibreboard
with high density and good stability usually called HDF -
High Density Fibreboard. Sometimes also MDF - Medium
Density Fibreboard - is used as core.
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[0004] Traditional laminate floor panels of this type
have been joined by means of glued tongue-and-groove
joints.

[0005] Inaddition to such traditional floors, floor panels

have been developed which do not require the use of
glue and instead are joined mechanically by means of
so-called mechanical locking systems. These systems
comprise locking means, which lock the panels horizon-
tally and vertically. The mechanical locking systems are
usually formed by machining of the core of the panel.
Alternatively, parts of the locking system may be formed
of a separate material, for instance aluminium or HDF,
which is integrated with the floor panel, i.e. joined with
the floor panel in connection with the manufacture there-
of. The main advantages of floating floors with mechan-
ical locking systems are that they are easy to install. They
may also be disassembled and used once more at a dif-
ferent location. However, there is still a need to improve
the locking strength and to reduce the material costs.

DEFINITION OF SOME TERMS
[0006]

In the following text, the visible surface of the in-
stalled floor panel is called "front side", while the op-
posite side of the floor panel, facing the sub floor, is
called "rear side". The edge between the front and
rear side is called "joint edge". By "horizontal plane"
is meant a plane, which extends parallel to the outer
partof the surface layer. Immediately juxtaposed up-
per parts of two adjacent joint edges of two joined
floor panels together define a "vertical plane" per-
pendicular to the horizontal plane. By "vertical lock-
ing" is meant locking parallel to the vertical plane in
D1 direction. By "horizontal locking" is meant locking
parallel to the horizontal plane in D2 direction. By
"first horizontal locking" is meant a horizontal locking
perpendicular to the joint edges in D2 direction. By
"second horizontal locking is meant a horizontal lock-
ing in the horizontal direction along the joint which
prevents two panels to slide parallel to each other
when they are laying in the same plane.

By "locking systems" are meant co acting connecting
elements, which connect the floor panels vertically
and/or horizontally. By "mechanical locking system"
is meant that joining may take place without glue.
Mechanical locking systems may also be joined by
gluing. By "integrated with" means formed in one
piece with the panel or factory connected to the pan-
el.

By "up or upward" means toward the surface and by
"down or downward" means toward the rear side. By
"inwardly" is meant towards the centre of the floor-
board and by "outwardly" means in the opposite di-
rection.

By "carving" is meant a method to form a groove or
a protrusion on an edge of a panel by carving a part
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ofthe edgetoits final shape by one or several carving
tool configurations comprising several non-rotating
and fixed chip-removing surfaces located along the
feeding direction.

RELATED ART AND PROBLEMS THEREOF

[0007] For mechanical joining of long edges as well as
short edges in the vertical and in the first horizontal di-
rection perpendicular to the edges several methods may
be used. One of the most used methods is the angle-
snap method. The long edges are installed by angling.
The panel is then displaced in locked position along the
long side. The shortedges are locked by horizontal snap-
ping. The vertical connection is generally a tongue and
a groove. During the horizontal displacement, a strip with
a locking element is bent and when the edges are in
contact, the strip springs back and a locking element en-
ters a locking groove and locks the panels horizontally.
Such a snap connection is complicated since a hammer
and a tapping block may need to be used to overcome
the friction between the long edges and to bend the strip
during the snapping action.

[0008] Similar locking systems may also be produced
with a rigid strip and they are connected with an angling-
angling method where both short and long edges are
angled into a locked position.

[0009] Recentlynew and very efficient locking systems
have beenintroduced with a separate flexible or displace-
able integrated tongue on the short edge that allows in-
stallation with only an angling action, generally referred
to as "vertical folding". Such a system is described in WO
2006/043893 (Valinge Innovation AB). Several versions
are used on the market as shown in figures 1a-1f. 1a, 1b
shows a flexible tongue 30 with a flexible snap tab ex-
tending from the edge. Figure 1c, 1d shows a displace-
able tongue with an inner flexible part that is bendable
horizontally in a cross section of the tongue or along the
joint. Such systems are referred to as vertical snap sys-
tems. The locking system may also be locked with a side
push action such that a displaceable tongue 30 is pushed
into a locked position from the long side edge when ad-
jacent short side edges are folded down to the sub floor.
Figure 1e shows afold down system with aflexible tongue
30 that is made in one piece with the core. Figure 1f
shows a long edge locking system in a fold down system
that is connected with angling.

[0010] All such locking systems comprise a horizontal
locking, which is accomplished by cooperating hook el-
ement in the form of a strip with a locking element coop-
erating with a locking groove.

[0011] Several versions of fold down systems are de-
scribed in  WO2006/104436, WO02007/015669,
W0O2008/004960, WO2010/087752 (Valinge Innovation
AB) and the entire contents thereof are hereby expressly
incorporated by reference and they constitute a part of
this description.

[0012] Although such systems are very efficient, there
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is still room for improvements. It is difficult to insert the
separate tongue 30 during production into a groove 40
over a strip 6 comprising a locking element 8. The locking
groove 14 reduces the strength and the edges may crack.
The protruding locking strip with the locking element
causes a waste when the edges are machined and such
waste may be considerable in wide tile-shaped floor-
boards.

[0013] It is a major advantage if the strip 6 is more
compact and shorter and if the locking element 8 and the
locking groove 14 are eliminated.

[0014] One of the main advantages with the fold down
systems is that there is no requirement that the long edg-
es should be displaceable. In fact it is an advantage if
the long edges do not slide during angling since a flexible
tongue that is used in some systems presses the short
edges apart during folding.

[0015] WO 2006/043893 describes afold down system
with an essentially horizontal protruding strip that does
not have a locking element. Such fold down system has
no horizontal connection and the short edges may be
locked by for example gluing or nailing to the sub floor.
It would be an advantage if such floorboards could be
installed in a floating manner.

[0016] Such a floating installation may be accom-
plished according to this disclosure with a locking system
that comprises long edges that are locked in a first hor-
izontal direction perpendicular to the edge and in a sec-
ond horizontal direction along the edge. Long edges that
are not displaced after locking will also keep the short
edges together and prevent separation.

[0017] It is known that a separation of short edges of
floor panels may be prevented with increased friction or
with projections and spaces between the long edges that
will counteract mutual displacements along the edge and
consequently prevent the short edges to slide apart.
[0018] It is for example known from Wilson US
2,430,200 that several projections and recesses be-
tween a tongue and a groove in a mechanical locking
system may be used to prevent displacement along the
joint. Such projections and recesses are difficult to pro-
duce, the panels can only be locked in well-defined po-
sitions against adjacent long edges and they cannot be
displaced against each other in angled position when top
edges are in contact.

[0019] Terbrack US 4,426,820 describes an impracti-
cal locking system with a perfect fit in a panel made of
plastic material. The perfectfit may preventdisplacement
along the joint.

[0020] WO1994/026999 (Valinge Innovation AB) de-
scribes a mechanical locking system that locks vertically
and horizontally and where a rubber strip or any other
sealing device is applied in the groove or between the
flat projection part of the strip and the adjacent panel
edge as shown principally in figure 1f. A rubber strip may
be used to increase friction along the joint.

[0021] WO98/22677 (Golvabia) describes a tongue
and groove joint where several different types of materi-
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als are used to increase friction in order to prevent the
edges from sliding apart perpendicularly to the edge. Ex-
ample of materials inserted or applied in the tongue and
groove joint are flock, strip-shaped bands of rubber, plas-
tic, foamed rubber adhesive coated surfaces in which
friction-increasing material is fixed such as sand, plastic
or rubber particles. Roughened or coarsened surfaces
may also be used.

[0022] WOO03/025307 and WO03/089736 (Valinge In-
novation AB) describe that displacement along long edg-
es may be counteracted or prevented by means of high
friction, glue, mechanical means etc. and that the short
edges may be formed merely with vertical locking means
or completely without locking means. WO03/012224
(Valinge Innovation AB) describes that flexible elastic
sealing compounds based on acrylic plastics, elastomers
of synthetic rubber, polyurethane-based hot-melt adhe-
sives, etc. may be applied between the horizontal locking
surfaces in order to compensate moisture movements
due to swelling or shrinking. Such elastically material will
increase the friction and prevent displacement of long
edges along the joint.

[0023] Wernersson W02004/083557 discloses floor
panels with mechanical locking means wherein prede-
termined surfaces of the edges are provided with splines.
There is no disclosure of the geometry of such mechan-
ical locking means, how such splines are formed and on
which surfaces they are applied.

[0024] WO 2006/123988 (Valinge Innovation AB) de-
scribes a panel with a slide locking system comprises a
plurality of small local protrusions that prevents displace-
ment along the joint edges when the panels are laying
flat on the sub floor. The protrusions may lock against a
flexible rubber material at the adjacent panel. The short
edges are provided only with a vertical locking comprising
a tongue made in one piece with the core. The panels
may be locked with vertical folding and the slide lock pre-
vents sliding along the joint after folding. A folding system
at the short edges that only locks vertically and which
comprise a flexible separate tongue is not described.
[0025] These known technologies to prevent displace-
ment along the long edges suffer from several disadvan-
tages. Friction created by pressure and small hard ma-
terials is not reliable since swelling and shrinking in wood
fibre based panels may change the friction forces, thus
the panels may as time goes slide and the short edges
separate from each other. Friction material thatis applied
on surfaces that form active horizontal locking surfaces,
such as the locking surfaces of the locking element and
the locking groove and upper adjacent joint edges may
change the locking geometry and prevent an easy instal-
lation.

SUMMARY
[0026] A first overall objective of the present invention

is to provide a locking system for primarily rectangular
floor panels with long and short edges installed in parallel
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rows, which allows that the short edges may be locked
to each other with a vertical movement without a hori-
zontal connection and that such horizontal connection is
accomplished by the locking system on the long edges
comprising a first and second horizontal locking perpen-
dicular to the edges and along the edges.

[0027] Theinvention is based, in part, on the discovery
that since displacement of the long edges is not needed
in a fold down locking system, there is more freedom to
design the long edges locking system.

[0028] The costs and functions should be favourable
compared to known technology. A part of the overall ob-
jective is to improve the function and costs of those parts
of the locking system that locks in the second horizontal
direction along the joint when panels are installed on a
sub floor.

[0029] More specifically the object is to provide a sec-
ond horizontal locking system on the long edges, here-
after referred to as "slide lock" where one or several of
the following advantages are obtained.

[0030] The slide lock on the long edges should be ac-
tivated when a panel is brought in contact with an already
installed panel and then angled down to the sub floor.
[0031] The slide lock function should be reliable over
time and the panels should be possible to lock and unlock
in any position when two adjacentlong edges are brought
into contact with each other.

[0032] The slide lock should be strong and prevent
short edges of two locked panels from separating when
humidity changes or when people walk on a floor.
[0033] The slide lock should be possible to lock with
high precision and without the use of tools.

[0034] The locking system and the slide lock should
be designed in such a way that the material and produc-
tion costs are low and that flexible materials may be ap-
plied in a safe way without the risk that such separate
materials will be included in the active locking surfaces
in an uncontrolled way.

[0035] The invention is based on a general approach
that the locking element and the locking groove at the
long edges should be used to accomplish a horizontal
locking perpendicularto the edge but also along the edge.
[0036] The above objects of the invention are achieved
wholly or partly by locking systems, floor panels, and in-
stallation and production methods according to the dis-
closure herein. Embodiments of the invention are evident
from the description and drawings.

[0037] Afirstaspectoftheinventionisaflooring system
comprising a plurality of rectangular floor panels with
short edges and long edges. The panels are adapted to
be installed on a sub floor and connected to each other
with a mechanical locking system for locking the panels
vertically and horizontally. Said locking system compris-
ing a tongue and a tongue groove for mechanically lock-
ing together adjacent edges vertical to the horizontal
plane, thereby forming a vertical mechanical connection
between the panels. Alocking element at afirstlong edge
and a locking groove at an opposite second long edge
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form a first horizontal mechanical connection between
adjacent long edges locking the panels to each other in
a direction parallel to the horizontal plane and at right
angles to said adjacent long edges. The panels are pro-
vided with a short edge locking connection comprising a
separate tongue for locking adjacent short edges in a
first vertical direction, inserted in a fixation groove at a
short edge of a panel. The tongue is preferably at least
partly flexible and/or displaceable. The short edge lock-
ing connection further comprises a locking strip and a
locking cavity for locking adjacent short edges in a sec-
ond vertical direction. The short edge locking connection
is configured to lock the adjacent edges in a vertical di-
rection only. The long edges are provided with a second
horizontal mechanical connection locking the panels to
each other along said adjacent long edges, in a direction
parallel to the horizontal plane and parallel to said adja-
cent long edges, when the panel are laying flat on the
sub floor.

[0038] Said second horizontal mechanical connection
at the long edges may comprises a locking element and
locking groove with two sets of cooperating locking sur-
faces, wherein a first set is located closer to a vertical
plane (VP) and the upper joint edges than a second set.
[0039] Thetwo setsoflocking surfaces may beinclined
such that a lower part of the locking element is larger
than an upper part.

[0040] The vertical extension of the second set of lock-
ing surfaces may be essentially the same or larger than
the vertical extension of the first set of locking surfaces.
The long edge locking system may comprises a third set
of cooperating locking surfaces located at the outer and
lower part of the strip.

[0041] There may be a space between the upper part
of the locking element and the locking groove.

[0042] Said second horizontal mechanical connection
may comprise a flexible material which is applied in an
essentially vertical groove.

[0043] Said second horizontal mechanical connection
may comprise a flexible material, which is compressed
horizontally in two opposite directions

[0044] Said second horizontal mechanical connection
may comprise a flexible material, which is located in an
essentially vertical groove that is complementary with a
wedge shaped locking element.

[0045] Said second horizontal mechanical connection
may comprise a friction element located on the upper
part of the locking element that cooperates with a friction
groove. The friction groove may comprise a flexible ma-
terial.

[0046] Said second horizontal mechanical connection
may comprise friction cavities located at the locking ele-
ment.

[0047] Said second horizontal mechanical connection
may comprise compressible material that is applied in
the locking system at surfaces that do not comprise co-
operative active locking surfaces thatlock the panels ver-
tically and horizontally.
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[0048] The short edge locking connection may be
locked with a vertical snap action where the separate
tongue is displaced in the fixation groove during vertical
displacement.

[0049] The short edge locking connection may be
locked when the separate tongue is displaced in the fix-
ation groove along the short edge.

[0050] According to a first preferred embodiment the
locking system at the long edges comprises a locking
element and locking groove with two sets of cooperating
locking surfaces. A first set is located closer to a vertical
plane and the upper joint edges than a second set. The
locking surfaces are preferably inclined such that a lower
part of the locking element is larger than an upper part.
It is preferred that there is a space between the upper
part of the locking element and the locking groove. Such
a space may be used to give more production tolerances.
Preferably, the vertical extension of the second set of
locking surfaces is essentially the same or larger than
the vertical extension of the first set of locking surfaces.
[0051] According to a second embodiment of the in-
vention the long edge locking system comprises aflexible
material located in a vertical groove that prevents dis-
placement along the edges. The flexible material is pref-
erably located between cooperating surfaces of the lock-
ing element and the locking groove.

[0052] According to a third embodiment of the inven-
tion the long edge locking system comprises atleast three
sets of cooperative locking surfaces between a locking
element located on a strip and a locking groove. The first
and the second sets are located in the upper part of the
locking element wherein the first set is closer to the upper
edges than the second set. The third set is located on
the lower and outer part of the strip. This geometry is
used to accomplish a strong press fit between the locking
element and the locking groove and the panels will be
tightly secured to each other such that displacement
along the long edges and perpendicular to the short edg-
es will be prevented.

[0053] Such a locking system with a press fit may be
made much stronger than conventional locking systems
with hooks at the short edges.

[0054] Said second mechanical connection may com-
prise a flexible tongue which is inserted in a fixation
groove formed in the locking groove.

[0055] The above-described locking system atthelong
edges may also be used just individually to lock one pair
of two adjacent edges, preferably the long edges, hori-
zontally perpendicularly to the edges and along the edg-
es. Such a locking system may be used together with
many other types of locking systems at the other pair of
adjacent edges, preferably the short edges, and may
contribute to increase the horizontal locking strength at
the short edges considerably. This is especially an ad-
vantage in large floors, with a length or width exceeding
for example 20 m, and which are for example installed
in commercial areas where the load on the floor may be
considerable.
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[0056] A second aspect of the invention is two floor
panels provided with a locking system comprising a
tongue and a tongue groove for mechanically locking to-
gether adjacent edges vertical to the horizontal plane,
thereby forming a vertical mechanical connection be-
tween the panels. The locking system further comprises
a first horizontal mechanical connection between adja-
cent edges for locking the panels to each other in a di-
rection parallel to the horizontal plane and at right angles
to said adjacent edges. The first horizontal mechanical
connection comprises a locking element at a first edge
and a locking groove at an opposite second edge. The
tongue may be a separate tongue, preferably at least
partly flexible and/or displaceable, inserted in a fixation
groove at an edge of a panel. The locking system further
comprises a second horizontal mechanical connection
locking the panels to each other along said first and sec-
ond edge, in a direction parallel to the horizontal plane
and parallel to said adjacent edges, when the panels are
laying flat on a sub floor.

[0057] The locking element and the locking groove
preferably comprise two sets of cooperating locking sur-
faces, wherein a first set is located closer to a vertical
plane (VP) and the upper joint edges than a second set.
[0058] Atleastone of the two sets of cooperating lock-
ing surfaces may comprise a flexible material. The flex-
ible material may be a flexible tongue inserted in a fixation
groove. The fixation groove may be formed in the locking
groove.

[0059] Thetwo setsoflocking surfaces may beinclined
such that a lower part of the locking element is larger
than an upper part.

[0060] The vertical extension of the second set of lock-
ing surfaces may be essentially the same or larger than
the vertical extension of the first set of locking surfaces.
The locking system may comprise a third set of cooper-
ating locking surfaces located at the outer and lower part
of the strip.

[0061] There may be a space between the upper part
of the locking element and the locking groove.

[0062] Said second horizontal mechanical connection
may comprise a flexible material, which is applied in an
essentially vertical groove, said flexible material is pref-
erably compressed horizontally in two opposite direc-
tions. The flexible material may be complementary with
a wedge shaped locking element.

[0063] Said second horizontal mechanical connection
may comprises a friction element located on the upper
part of the locking element that cooperates with a friction
groove. The friction groove may comprise a flexible ma-
terial.

[0064] Said second horizontal mechanical connection
may comprise friction cavities located at the locking ele-
ment.

[0065] Said second horizontal mechanical connection
may comprise compressible material that is applied in
the locking system at surfaces that do not comprise co-
operative active locking surfaces thatlock the panels ver-
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tically and horizontally.

[0066] The edges may be locked with a vertical snap
action where the separate tongue is displaced in the fix-
ation groove during vertical displacement.

[0067] The edges may be locked when the separate
tongue is displaced in the fixation groove along the short
edge.

BRIEF DESCRIPTION OF THE DRAWINGS

[0068] The disclosure will in the following be described
in connection to exemplary embodiments and in greater
detail with reference to the appended exemplary draw-
ings, wherein:

Figs 1a-f illustrate locking systems according to
known technology.

Figs 2a-d illustrate a short edge locking system ac-
cording to preferred embodiments of the
invention.

Figs 3a-3f illustrate a long edge locking system ac-
cording to preferred embodiments of the
invention.

Figs 4a-c illustrate an preferred embodiment of
short edge locking system.

Figs 5a-f illustrate exemplary separate tongues that
may be used in to lock short edges.

Figs 6a-f illustrate preferred embodiments of the in-
vention.

Figs 7a-c illustrate a long edge locking system ac-
cording to an embodiment of the invention.

Figs 8a-8b illustrate vertical folding with a convention-
allocking system and a locking system ac-
cording to an embodiment of the invention.

Figs 9a-9d illustrate preferred embodiments of the in-

vention.

DESCRIPTION OF EMBODIMENTS OF THE INVEN-
TION

[0069] Tofacilitate understanding, several locking sys-
tems in the figures are shown schematically. It should be
emphasised that improved or different functions may be
achieved using combinations of the preferred embodi-
ments. The inventor has tested all known and especially
all commercially used locking systems on the market that
are installed with vertical folding in all type of floor panels,
especially laminate and wood floorings and the conclu-
sionis that atleastall these known locking systems which
have one or more locking elements cooperating with lock-
ing grooves may be adjusted to a system with a slide lock
on the long edges which prevents displacement along
the adjacent edges and with fold down locking system
on short edges that only locks vertically. The most pref-
erable embodiments are however based on floorboards
with a surface layer of laminate, powder based paper
free surfaces or wood surfaces, a core of HDF or wood
and a locking system on the long edge with a strip ex-
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tending beyond the upper edge which allows locking by
angling combined with a tongue and groove joint on the
short edges comprising a separate tongue which prefer-
ably only locks vertically.

[0070] All embodiments may be used separately or in
combinations. Angles, dimensions, rounded parts, spac-
es between surfaces, etc. are only examples and may
be adjusted within the basic principles of the invention.

[0071] Figures 2a -2d show a first preferred embodi-
ment of a short edge locking system provided with a flex-
ible and displaceable tongue 30 in a first edge 1 inserted
in a fixation groove 40 that cooperated with a tongue
groove 20 in an adjacent second panel 1’ and locks the
panelsin afirst vertical direction according to known tech-
nology. The first panel 1 (strip panel) comprises a pro-
truding strip 6 that extends outwardly beyond a vertical
plane VP. The second panel 1’ comprises a locking cavity
7 that cooperates with the locking strip 6 and locks the
panels in a second vertical direction. Figure 2e show that
the panels are only locked vertically and that they may
be released or connected horizontally in essentially the
same plane since there is no locking element on the strip
and no hook connections in the locking system that pre-
vents such horizontal displacement.

[0072] Such a locking system may be more cost effi-
cient than convectional fold down systems since there is
no need for a protruding strip with a locking element.
Softer, thinnerand less costly core materials may be used
in a locking system that only is used for vertical locking.
The horizontal locking may be obtained with a slide lock
system at the long edges.

[0073] Figure 3a and 3b show a slide lock system ac-
cording to one preferred embodiment comprising a
tongue 10 and a tongue groove 9, a locking strip 6, a
locking element 8 and a locking groove 14. A flexible and
compressible material 16 such as synthetic or natural
rubber or plastic foam is applied in the upper part of the
locking groove 14 as a layer or in local spots , or on the
upper part of the locking element 8. The upper part of
the locking element 8 is formed such that preferably two
horizontally opposite edges press against the compress-
ible material 16a, 16b. In a wood floor with a lamella core,
the locking element and the locking groove will be formed
across the fibre orientation. The swelling and shrinking
in the horizontal direction along the wood fibres is ex-
tremely small and will not cause any dimensional chang-
es of the fitting tolerances between the locking element
8 and the locking groove 14. The counter pressure will
not have any effecton the locking tolerances and swelling
and shrinking of this part of the locking system will easily
be compensated by the flexibility of the compressible ma-
terial even in other wood based materials such as HDF,
chipboard or plywood. It is preferred that the upper part
of the locking element is wedge formed and that it coop-
erates with a complementary groove 14. It is preferred
that the inner part of the groove 14 is smaller than the
groove opening. This design may be used to create a
friction connection even without compressible material.
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[0074] Figures 3c and 3d show a locking system with
at least three sets of cooperative locking surfaces be-
tween the locking element 8 and the locking groove 14.
The first 11,12 and the second 21,22 sets are located in
the upper part of the locking element wherein the first set
is closer to the upper edges 4,5 than the second set. The
third set 23,24 is located, preferably below the first and
the second sets, preferably on the lower and outer part
of the strip 6. The locking surfaces are essentially flat but
they may also be curved. The locking surfaces are pref-
erably inclined. Preferably the angle A1 against a hori-
zontal plane HP of the first set of cooperated surfaces
should be slightly smaller than the angle A3 of the third
set. This geometry may be used to accomplish an easy
locking with angling and a strong press fit between the
locking element 8 and the locking groove 14 and the pan-
els will be tightly secured to each other such that dis-
placement along the long edges and perpendicular to the
short edges will be prevented. Preferably all or some of
the cooperating sets of surfaces are made with angles
A1, A2, A3 that are between 40 - 80 degrees against the
horizontal plane or even more preferably between 45 and
75 degrees.

[0075] Inwood cores, such as plywood orwood lamella
core, itis preferred the fibre orientation is mainly perpen-
dicular to the length direction of the edges. Layers in the
plywood core may be adapted such that at least one set
of cooperation surfaces comprises such fibre orientation
that will provide a very high friction and a strong locking
along the joint.

[0076] Such a locking system with a press fit with or
without additional preferably flexible friction increasing
materials between the locking element and the locking
groove, may be made much stronger than conventional
locking systems with hooks at the short edges. A hori-
zontally extending groove 35 may be formed in a wall or
the locking groove 14 in order to increase the flexibility
of one of the locking surfaces 23 in the third set of locking
surfaces. A similar mainly vertical groove 35a may also
be formed in the strip 6. The forming may be made with
rotating tools or carving tools.

[0077] The locking element and the locking groove
may be formed in a very precise manner if high precision
profiling is used where several tools are positioned at the
same tool station such that the upper edge 4 and the
locking element are formed at the same time in order to
eliminate turning of the panels during machining. The
locking groove and the upper edge 5 may be formed in
the same way.. The locking system may also be formed
partly or completely with carving tools that allow forming
of more complex geometries with undercuts.

[0078] The above described slide lock systems are
preferably used on long edges and in combination with
a fold down locking system on short edges as shown in
figures 2a - 2d.

[0079] Figures 3e,f show that the flexible material may
be combine with or replaced by with a flexible and pref-
erable displaceable tongue 30 in one of the edges that
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is inserted in a fixation groove 40 and comprises a part,
preferably an outer part, thatis in contact with an adjacent
edge and prevents displacement of the edges along the
joint. The flexible tongue 30 is preferably inserted in a
fixation groove 40 that is formed in the locking groove
14. The outer part of the tongue preferably comprises
small and sharp locking protrusions that increase the lon-
gitudinal friction. The tongue may be fixed into the fixation
groove 40 with friction and/or glue. One or several
tongues 30 may be attached to a one edge, preferably
the long edge of a floor panel.

[0080] Figure 3e shows a locking system comprising
a tongue 10 and a strip on the same edge 2. This geom-
etry saves material when the locking system is formed.
The adjacent panel 2° comprises a tongue groove 9 with
an upper 9a and a lower lip 9b that cooperates with the
tongue 10 for vertical locking. The locking groove 14 com-
prises a fixation groove 40 that may be inclined in order
to facilitate easy insertion of the flexible tongue 30 into
the fixation groove 40. An outer sliding surface 30a of
the flexible tongue 30 is during angling sliding against a
siding surface 8a on the locking element and the flexible
tongue is displaced inwardly and outwardly in the fixation
groove. All types of tongues, which comprise at least one
part that is flexible, may be used. The outer part of the
flexible tongue may be wedge formed and may in locked
position press with pre tension into the tongue groove
20a. The upper part of the tongue groove 20a is in this
embodiment inclined upwards and outwardly such that
the panels may be unlocked with an angling action.
[0081] The fixation groove may be formed in the outer
part of the strip 6 and it is also possible the replace the
flexible tongue 30 with a sharp nail made of for example
plastic or metal, preferably aluminium.

[0082] Figure 3f shows a locking system with a flexible
tongue 30 that presses against an upper part 21 of the
locking element 8. Such a locking system may have a
flexible tongue that may is only be displaced with a dis-
tance of less than 0,5 mm. Even 0,1-0,2 mm may be
sufficient to provide a locking.

[0083] All described embodiments may be combined.
The slide lock system may also be combined with a con-
ventional one piece tongue 10 and groove 9 system on
the short edges. The flexible tongue may be designed
such thatit allows some displacement especially ifaham-
mer and a tapping block is used. Two panels may also
be connected with the short edges partly or completely
and may thereafter be angled into a locked position at
long edges.

[0084] The fixation groove may extend along the whole
length or may be a local groove with a length that may
be slightly longer than the length of the flexible tongue 30.
[0085] The slide lock system may also be used inde-
pendently to lock panels at one pair of opposite edges
and may be combined with any type of locking system
at another pair of edges, preferably short edges. The
slide lock system may be used to improve the overall
locking ofthe panels and toincrease the locking strengths
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at another pair of edges. This may be an advantage in
thin panels or soft core material such as for example PVC
where itis difficult to form large locking element. It is also
suitable for narrow panels where the length of the locking
elementis rather small. Material savings may be obtained
in forexample a lamella core wood material where a sep-
arate, stronger and more expensive material usually is
used at the short edges to form the strip and the locking
element.

[0086] Figure 4a-4c show that the separate tongue
may be attached to the fold panel 1'.

[0087] Figures 5a-5d show that all known tongues may
be used in the short edge locking system. Figure 5a
shows a bow shaped tongue and figure 5b shows a bristle
tongue. Such tongues are bended in length direction dur-
ing locking. Figure 5¢c shows a wedge tongue that is dis-
placed with a side push action from the long edge such
that it is displaced both along and perpendicular to the
edge into the tongue groove 20. Figure 5d shows as side
push rigid tongue that is only displaced along the edge
such that the protrusions on the tongue overlap the pro-
trusions formed in the tongue groove 20.

[0088] Figure 5e shows a flexible tongue 30 that may
be used to prevent displacement along the edge. The
tongue comprises friction connections 31 that are located
in the inner part of the fixation groove 40 and locking
protrusion 32 that may be in contact with the adjacent
edge, preferably an outer part of the locking element 8.
Tongues as shown in figures 5a and 5b may also be used.
[0089] Figure 5f shows a locking system that compris-
es a flexible tongue 30 and that is in a locking position
whereby one of the edges 2’ is angled to the sub floor.
The flexible tongue 30 is in contact with the outer part of
the strip when the locking element 8 and the locking
groove 14 overlaps each other. This specific geometry
prevents separation of the edges during angling.
[0090] Figures 6a-6f show that all known fold down
systems may be adapted to a locking system according
to an embodiment of the invention by removing a part
the locking element and preferably a part of the strip 6.
This will provide cost savings due to less waste and a
stronger joint. It is also possible to form a fold down sys-
tem in very thin floorboards for example with a thickness
of about 4-6 mm.

[0091] Figure 6d shows a side push system with a
wedge shaped tongue and figure 6e shows a side push
system with a tongue comprising protrusions. Even one-
piece systems with a machined tongue as shown in figure
6f may be used. A short strip 6 provides a much easier
machining of the undercut groove 41. This groove 41
may also be formed with carving

[0092] Figure 6d shows that all shown fold down lock-
ing systems may be adjusted such that the edge 6a may
be formed without a protruding strip 6 and the tongue 30
may lock vertically upwards and downwards.

[0093] Figures 7a-7b show preferred embodiments.
The long side locking system comprises a friction ele-
ment 15, which in thisembodimentis located on the upper
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part of the locking element 8, and that cooperates with a
friction groove 17. One advantage is that no compress-
ible material 16 is applied in the active locking surfaces
9a,9b,10a,10b,3,4,11,12 that lock the panels vertically
and horizontally.

[0094] Figure 7c shows that the friction may be im-
proved if friction cavities 18 are formed on the upper part
of the locking element 8 or in the friction element 15.
Such cavities form expansion spaces for the flexible ma-
terial 16 that may be applied with lower requirements on
production tolerances. The cavities are preferably
formed with a screw cutter as describe in
WO2010/087752. Friction cavities 18 may also be
formed on other parts of the locking system for example
the outer part of the strip 6. Figures 8a and 8b show that
known locking systems, as shown infigure 8a, may easily
be converted to a locking system according to an em-
bodiment of the invention, as shown in figure 8b, and that
the new locking system may be compatible with the old
locking system. Friction cavities 18 are formed in the up-
per part of the locking element with a screw cutter, com-
pressible material 16 is preferably inserted essentially in
the groove along the whole long edge or in parts thereof
and the locking element on the short edges is removed.
A flexible tongue may also be inserted into the long edge
as described above.

[0095] The panels are installed such that a long edge
2” of a new panel in a second row is put at an angle
againstalong edge 2 of afirst panelinstalled in a previous
row and displaced until its short edge 1’ is in contact with
a short edge 1 of a second panel installed in the second
row. The new panel is angled down whereby the flexible
tongue 30 locks the short edges 1,1’ vertically. The long
edges comprise a locking system with a friction connec-
tion that prevents displacement of the panels along the
long edges 2, 2, 2".

[0096] Figure 9a shows that several friction elements
15, 15’ and friction grooves 17,17’ with compressible ma-
terial 16,16, may be provided.

[0097] Figure 9b shows that the protruding strip 6 at
shortedges may be replaced by overlapping upperedges
33, 34 above the separate tongue 30. It is of course pos-
sible to use both overlapping edges and a locking strip
6 cooperating with a locking cavity 7.

[0098] Figure 9c shows that flexible and compressible
material 16 may be applied on the friction element 15.
[0099] The long edge locking along the edge may be
accomplished with a tight fit, with high friction or with all
known methods to prevent displacement along the joint.
[0100] Wood floor with a lamella core that generally
has arough surface may be formed with alocking system
with tight fit and with rather large cooperating locking sur-
faces. No flexible materials are needed to obtain suffi-
cient friction. Such long side locking system is extremely
difficult to displace, especially when the floor boards are
long, for example 1.8 - 2.4 m and the friction force is
generally sufficient to accomplish a locking which keeps
the short edges together during the lifetime of the floor.
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Only a few small flexible tongues 30 may be provided at
the long edges in order to give the necessary extra lock-
ing that may be needed in some applications and in very
dry conditions when the wood material shrinks.

[0101] The locking strength of the slide lock may be
increased considerably with a locking strip that is slightly
bended and that causes a permanent vertical pressure
as shown in figure 9d. Sufficient friction may be created
even in HDF material that generally is formed with rather
smooth surfaces. A strip 6 that in locked position is bend-
ed backwards will press the locking element 8 into the
locking groove 14 when people walk on the floor or when
furniture is applied on the surface. This will increase the
locking strength of the second horizontal connection
along the long edges. The locking strength may be in-
creased further if for example a pressing protrusion 23
is formed on the lower part of the strip, preferably under
the locking element. Such pressing protrusion 23 may
be applied as a separate material on essentially the whole
strip 6 or on separate parts along the edge.

[0102] Wedge shaped locking elements 8 that are
pressed into a cooperating locking groove 14 as shown
in figure 9d may create a sufficient friction even without
a compressible friction material. Figure 9d shows em-
bodiment that comprises a locking element 8 and locking
groove with two sets of cooperating locking surfaces. A
first set 11,12 is located closer to the vertical plane than
a second set 21,22. The locking surfaces are preferably
inclined such that a lower part of the locking element is
larger than an upper part. The locking surfaces may be
essentially plane or curved. It is preferred that there is a
space S between the upper part of the locking element
and the locking groove. Such a space S may be used to
give more production tolerances. The angle A1,A2 of the
cooperating surfaces, or tangentline in case the surfaces
are curved, should preferably be larger than about 45
degrees. Preferably the vertical extension of the second
set 21,22 of locking surfaces is essentially the same or
larger than the vertical extension of the first set 11,12 of
locking surfaces. The second set should preferably ex-
tend downwards to a level, which is below the first set.
[0103] A flexing groove 34, 34’ may be formed in the
locking element 8 and/or behind the locking groove 14
in order to increase the flexibility of the walls of the locking
element 8 or the locking groove 14. Such flexing groove
may also be filled with a flexible material that increases
the flexibility further.

[0104] A wedge shaped locking element as described
above may be used to position the upper edges with a
small play of for example of about 0.01 - 0.10 mm. Such
a play will allow the top edges to swell and damages on
the upper edges or squeaking sound will be eliminated.
Such locking system is also very suitable to use in glue
down floor installations or in combination with bevels be-
tween the upper joint edges.

[0105] The above-described embodiment may of
course be combined with friction cavities 18 and flexible
material 16 may be inserted between the locking element
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and the locking groove

[0106] The locking system may be formed with two or
more sets of locking elements and locking grooves in
order to increase the friction. Small friction grooves 23
parallel with the joint edge may also increase the friction.
[0107] Glue or wax that cures after some time is also
possible to use and may eliminate problems with shrink-
ing and swelling of a pre tensioned locking system. Wax
mixed with aluminium oxide particles, which are applied
in the locking system, increases the friction considerably.
[0108] Thelongedge locking system may be used with
all known vertical folding systems that lock the short edg-
es vertically and horizontally.

[0109] The separate tongues are generally factory
connected into an edge. Separate lose tongues that are
inserted prior to folding or when two short edges are lay-
ing flat on the sub floor are not excluded.

[0110] The long edge locking system may be formed
such that it is displaceable in an angle of 3-5 degrees.
This facilitates installation around doors and similar.
[0111] Theinventionhasbeen described above by way
of example only and the skilled person will appreciate
that various modifications may be made within the scope
of the invention as defined by the appended claims.

EMBODIMENTS
[0112]

Item 1. A flooring system comprising a plurality of
rectangular floor panels with short edges (1, 1°) and
long edges (2, 2’, 2”), the panels are adapted to be
installed on a sub floor and connected to each other
with a long edge mechanical locking system for lock-
ing the panels vertically and horizontally, said locking
system comprising a tongue (10, 30) and a tongue
groove (9, 20) for mechanically locking together ad-
jacent edges vertical to the horizontal plane (HP),
forming a vertical mechanical connection between
the panels, and a locking element (8) at a first long
edge (2) and a locking groove (14) at an opposite
second long edge (2’) thereby forming a first hori-
zontal mechanical connection between adjacent
long edges (2, 2’) locking the panels to each other
in a direction parallel to the horizontal plane and at
right angles to said adjacent long edges, character-
ised in

thatthe panels are provided with a shortedge locking
connection comprising a separate tongue (30), for
locking adjacent short edges (1, 1’) in a first vertical
direction, inserted in a fixation groove (40) at a short
edge(1, 1’) of a panel, wherein the separate tongue
is at least partly flexible and/or displaceable, and a
locking strip (6) and a locking cavity (7) for locking
adjacent short edges (1, 1’) in a second vertical di-
rection,

that the short edge locking connection is configured
to lock the adjacent edges in the vertical directions
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10

only,

that the long edges are provided with a second hor-
izontal mechanical connection locking the panels to
each other along said adjacent long edges, in a di-
rection parallel to the horizontal plane and parallel
to said adjacent long edges, when the panel are lay-
ing flat on the sub floor.

Item 2. The flooring system according to item 1,
wherein said second horizontal mechanical connec-
tion at the long edges comprises a locking element
(8) and locking groove (14) with two sets of cooper-
ating locking surfaces (11,12 - 21, 22) wherein a first
set (11,12) is located closer to a vertical plane (VP)
and the upper joint edges than a second set (21,22).

Item 3. The flooring system according to item 2,
wherein the two sets of locking surfaces are inclined
such that a lower part of the locking element (8) is
larger than an upper part.

Item 4. The flooring system according to item 2 or 3,
wherein the vertical extension of the second set of
locking surfaces (21,22) is essentially the same or
larger than the vertical extension of the first set of
locking surfaces (11, 12).

Item 5. The flooring system according to any one of
the items 2-4, wherein the long edge locking system
comprises a third set of cooperating locking surfaces
(23, 24) located at the outer and lower part of the
strip (6) .

Item 6. The flooring system according to any one of
the items 2-5, wherein there is a space (S) between
the upper part of the locking element (8) and the
locking groove (14).

Item 7. The flooring system according to any one of
the items 1-6, wherein said second horizontal me-
chanical connection comprises a flexible material
(16) which is applied in an essentially vertical groove
(14).

Item 8. The flooring system according to item 7,
wherein said flexible material (16) is compressed
horizontally in two opposite directions.

Item 9. The flooring system according to item 7 or 8,
wherein said flexible material (16) is located in an
essentially vertical groove (14) that is complemen-
tary with a wedge shaped locking element (8).

Item 10. The flooring system according to any one
of the items 1-9, wherein said second horizontal me-
chanical connection comprises a friction element
(15) located on the upper part of the locking element
(8)that cooperates with a friction groove (17).
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Item 11. The flooring system according to item 10,
wherein the friction groove comprises a flexible ma-
terial (16) .

Item 12. The flooring system according to any one
of the items 1-11, wherein said second horizontal
mechanical connection comprises friction cavities
(18) located on the locking element (8).

Item 13. The flooring system according to any one
of the items 1-12, wherein said second horizontal
mechanical connection comprises compressible
material that is applied in the locking system at sur-
faces that do not comprise cooperative active locking
surfaces (3,4,9a,9b,10,10b,11, 12), which lock the
panels vertically to the horizontal plane and horizon-
tally in a direction parallel to the horizontal plane and
at right angles to said adjacent long edges.

Item 14. The flooring system according to any one
of the items 1-13, wherein the short edge locking
connection is locked with a vertical snap action
where the separate tongue (30) is displaced in the
fixation groove (40) during vertical displacement.

Item 15. The flooring system according to any one
of the items 1-13, wherein the short edge locking
connection is locked when the separate tongue (30)
is displaced in the fixation groove (40) along the short
edge.

Item 16. The flooring system according to any one
of the items 1-15, wherein said second mechanical
connection comprises a flexible tongue (30) which
is inserted in a fixation groove (40) formed in the
locking groove (14).

Iltem 17. Floor panels (1, 1’) provided with a locking
system comprising a tongue (10) and a tongue
groove (9) for mechanically locking together adja-
cent edges vertically to the horizontal plane, thereby
forming a vertical mechanical connection between
the panels, the locking system further comprises a
locking element (8) at a first edge and a locking
groove (14) at an opposite second edge forming a
first horizontal mechanical connection between ad-
jacent edges for locking the panels to each other in
adirection parallel to the horizontal plane and at right
angles to said first and second edge, characterised
in

that the edges are provided with a second horizontal
mechanical connection locking the panels to each
other along said first and second edge, in a direction
parallel to the horizontal plane and parallel to said
first and second edge, when the panels are laying
flat on a sub floor,

that the locking element (8) and the locking groove
(14) comprise two sets of cooperating locking sur-

10

15

25

30

35

40

45

50

55

1"

faces (11, 12, 21, 22)

that a first set (11,12) is located closer to a vertical
plane (VP) and the upper joint edges than a second
set (21,22).

Item 18. The floor panels according to item 17,
wherein at least one of the two sets of cooperating
locking surfaces comprises a flexible material (16,
20).

Item 19. The floor panels according to item 17 or 18,
wherein the flexible material is a flexible tongue (30)
inserted in a fixation groove (40).

Item 20. The floor panels according to any one of
the items 17 - 19, wherein the fixation groove (40) is
formed in the locking groove (14).

Claims

A flooring system comprising a plurality of rectangu-
lar floor panels with short edges (1, 1°) and long edg-
es (2, 2’, 2"), wherein the panels are adapted to be
installed on a sub floor and are adapted to be con-
nected to each other with a long edge mechanical
locking system for locking the panels vertically and
horizontally, said locking system comprising a
tongue (10, 30) and a tongue groove (9, 20) for me-
chanically locking together adjacent edges vertical
to a horizontal plane (HP), forming a vertical me-
chanical connection between the panels, and a lock-
ing element (8) at a first long edge (2) and a locking
groove (14) at an opposite second long edge (2’)
thereby forming a first horizontal mechanical con-
nection between adjacent long edges (2, 2’) locking
the panels to each other in a direction parallel to the
horizontal plane and at right angles to said adjacent
long edges,

wherein the panels are provided with a short edge
locking connection comprising a separate tongue
(30), for locking adjacent short edges (1, 1°) in a first
vertical direction, inserted in a fixation groove (40)
atashortedge (1, 1) ofa panel, wherein the separate
tongue is at least partly flexible and/or displaceable,
and a locking strip (6) and a locking cavity (7) for
locking adjacent short edges (1, 1’) in a second ver-
tical direction,

wherein the short edge locking connection is config-
ured to lock the adjacent edges in the vertical direc-
tions only, and

wherein the long edges are provided with a second
horizontal mechanical connection locking the panels
to each other along said adjacent long edges, in a
direction parallel to the horizontal plane and parallel
to said adjacent long edges, when the panels are
laying flat on the sub floor.
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The flooring system as claimed in claim 1, wherein
said second horizontal mechanical connection at the
long edges comprises the locking element (8) and
the locking groove (14) with two sets of cooperating
locking surfaces (11,12 - 21, 22), wherein a first set
(11,12) is located closer to a vertical plane (VP) and
upper joint edges of two joined floor panels than a
second set (21,22), wherein the vertical plane (VP)
is defined by said upper jointedges, the vertical plane
(VP) being perpendicular to the horizontal plane
(HP).

The flooring system as claimed in claim 2, wherein
the two sets of locking surfaces are inclined such
that a lower part of the locking element (8) is larger
than an upper part.

The flooring system as claimed in claim 2 or 3, where-
in the vertical extension of the second set of locking
surfaces (21,22) is essentially the same or larger
than the vertical extension of the first set of locking
surfaces (11, 12).

The flooring system as claimed in any one of the
claims 2-4, wherein the long edge locking system
comprises a third set of cooperating locking surfaces
(23,24) located at the outer and lower part of a strip
(6) of the long edge.

The flooring system as claimed in any one of the
claims 2-5, wherein there is a space (S) between the
upper part of the locking element (8) and the locking
groove (14) .

The flooring system as claimed in any one of the
claims 1-6, wherein said second horizontal mechan-
ical connection comprises a flexible material (16)
whichis applied in an essentially vertical groove (14).

The flooring system as claimed in claim 7, wherein
said flexible material (16) is compressed by two hor-
izontally opposite edges of the upper part of the lock-
ing element (8).

The flooring system as claimed in claims 7 or 8,
wherein said flexible material (16) is located in an
essentially vertical groove (14) that is complemen-
tary with a wedge shaped locking element (8).

The flooring system as claimed in any one of the
claims 1-9, wherein said second horizontal mechan-
ical connection comprises a friction element (15) lo-
cated on the upper part of the locking element (8)
that cooperates with a friction groove (17).

The flooring system as claimed in claim 10, wherein
the friction groove (17) comprises a flexible material
(16).
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The flooring system as claimed in any one of the
claims 1-11, wherein said second horizontal me-
chanical connection comprises friction cavities (18)
located on the locking element (8).

The flooring system as claimed in any one of the
claims 1-12, wherein said second horizontal me-
chanical connection comprises compressible mate-
rial that is applied in the locking system at surfaces
that do not comprise cooperative active locking sur-
faces (3,4,9a,9b,10,10b,11, 12), which lock the pan-
els vertically to the horizontal plane and horizontally
in a direction parallel to the horizontal plane and at
right angles to said adjacent long edges.

The flooring system as claimed in any one of the
claims 1-13, wherein the short edge locking connec-
tion is locked with a vertical snap action where the
separate tongue (30) is displaced in the fixation
groove (40) during vertical displacement.

The flooring system as claimed in any one of the
claims 1-13, wherein the short edge locking connec-
tion is locked when the separate tongue (30) is dis-
placed in the fixation groove (40) along the short
edge.
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