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Description

Area of Invention

[0001] The invention generally relates to the field of
floor panels with mechanical locking systems comprising
a separate flexible tongue allowing easy installation. The

invention provides new improved locking systems.

Background of the Invention

[0002] In particular, yet not restrictive manner, the in-
vention concerns a mechanical locking system for rec-
tangular floor panels with long and short edges. It should
be emphasized that long and short edges are only used
to simplify the description. The panels could also be
square, they could have more than 4 edges and the ad-
jacent edges could have angles other than 90 degrees.
However, the invention is as well applicable to building
panels in general. More particularly the invention relates
to the type of mechanically locking systems which allow
that all four edges of a panel could be locked to other
panels by a single angling action comprising a flexible
and/or displaceable and/or rotating tongue in order to
facilitate the installation of building panels.

[0003] A floor panel of this type is presented in
W02006/043893, which discloses a floor panel with a
locking system comprising alocking element cooperating
with alocking groove, for horizontal locking, and a flexible
tongue cooperating with a tongue groove, for locking in
a vertical direction. The flexible tongue bends in the hor-
izontal plane during connection of the floor panels and
makes it possible to install the panels by vertical folding
or solely by vertical movement. By "vertical folding" is
meant a connection of three panels where a first and
second panel are in a connected state and where a single
angling action of a new panel, referred to as the "folding
panel", connects two perpendicular edges of the new
panel, at the same time, to the first and second panel.
Such a connection takes place for example when a long
edge of the first panel in a first row is already connected
to a long edge of a second panel in a second row. The
new folding panel is then connected by angling to the
long edge of the first panel in the first row. This specific
type of angling action, which also connects the shortedge
of the new folding panel and second panel, is referred to
as "vertical folding". The short edges are generally con-
nected horizontally with a strip comprising a locking ele-
ment on a "strip panel" and a locking groove on the lower
part of the folding panel cooperating with the locking el-
ement of the strip panel. Itis also possible to connect two
panels by lowering a whole panel solely by a vertical
movement against another panel. This specific type of
locking is referred to as "vertical locking"

[0004] Similar floor panels are further described in
W02003/016654, which discloses locking system com-
prising a tongue with a flexible tab. The tongue is extend-
ing and bending essentially in a vertical direction and the
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tip of the tab cooperates with a tongue groove for vertical
locking.

[0005] Vertical locking and vertical folding of this type
creates a separation pressure at the short edges when
the flexible tongue or flexible parts of the tongue are dis-
placed horizontally in a double action during the angling
of the long edges. Parts of the tongue are displaced in-
wardly during the initial part of the locking and they are
thereafter displaced towards the initial position during the
final part of the locking action. The inventor has analysed
several types of floor panels and discovered that there
is a considerable risk that the short edges could be
pushed away from each other during installation and that
a gap could occur between the edge portions of the short
edges. Such a gap could prevent further installation and
the floor panels will not be possible to connect. It could
also cause serious damage to the locking system at the
short edges. Pushing the floorboards sideways towards
the short edges during installation could prevent the gap.
Such aninstallation method is however complicated and
difficult to use since three actions have to be combined
and used simultaneously in connection with angling down
of the long edges as described below.

a) The edges of a new floor panel has to be brought
in contact with a first floor panel laying on the floor
and the long edge of the new panel has to be pressed
forward in angled position towards the first panel

b) The new panel has to be displaced sideways, in
the pressed and angled up position, and pressed
sideways against a short edge of a second panel
laying on the floor in order to counteract the counter
pressure of the tongue

c) The new panel must finally be angled down to the
floor and the forward and sideways pressure must
be maintained during the angling action.

[0006] The inventor has discovered that separation
and installation problems often occur when the panels
have a small thickness and small compact locking sys-
tems on the long edges or when the panel core is made
of a material with smooth surfaces such as high density
fibreboard (HDF). Such problems could also occur when
the panels are short or in connection with the installation
of the first or last panel in each row since such installation
is generally made with panels which are cut to a smaller
length in order to adapt the floor to the wall position. Sep-
aration problems are of course extremely difficult to han-
dle in any type of panels using locking systems with a
strong flexible tongue that creates a substantial horizon-
tal separation pressure during the vertical folding. Such
strong tongues are very important in many applications
where a high quality vertical connection is required and
panels with such flexible tongues are very difficult to in-
stall with the known installation methods.

[0007] The invention aims to solve separation prob-
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lems in floorings, which are intended to be installed with
vertical folding or vertical locking or just angling of long
edges.

[0008] Vertical folding according to known technology
locks the panels vertically when they are angled down.
The panels are possible to unlock. This could be done
with special tools, which are inserted into the locking sys-
tem. It is also possible to angle up a whole row and to
disconnect panels from each other. It would be an ad-
vantage ifindividual panels could be locked and unlocked
in an easier way, preferably with a simple reverse angling
action. Damaged panels or incorrectly installed panels
could be adjusted, exchanged or reinstalled.

[0009] Another objective of the invention is therefore
to provide solutions to this problem with a new locking
system that after the vertical folding is not connected ver-
tically and that could be released with a simple angling
in the reverse direction.

[0010] Vertical folding according to known technology
requires that some parts of the locking system are bend-
ed, compressed or displaced when the panels are angled
down. This creates aresistance, which is a disadvantage
during installation. A third objective of the invention is to
provide solutions that avoids such resistance as much
as possible and where preferably all types of resistance
caused by the vertical locking parts during the vertical
folding are reduced considerably or completely eliminat-
ed.

[0011] Different types of floorboards require different
locking solutions. A locking system adapted to lock thin
laminate floorings of 5-8 mm with a core of HDF is not
always possible to use to lock for example thick wood
floorings with a thickness of 14 - 25 mm and with a core
of various types of wood spices and qualities. A fourth
objective is to provide solutions suitable for a wide range
of different floor types and different sizes of the same
floor type.

Definition of Some Terms

[0012] In the following text, the visible surface of the
installed floor panel is called "front face", while the oppo-
site side of the floor panel, facing the sub floor, is called
"rear face". The edge between the front and rear face is
called "joint edge". If not defined otherwise upper and
lower means towards the front face and towards the rear
face. Inner and outer means towards or away from the
centre of the panel. By "horizontal plane" is meant a
plane, which extends parallel to the outer part of the sur-
face layer. Immediately juxtaposed upper parts of two
adjacent joint edges of two joined floor panels together
define a "vertical plane" perpendicular to the horizontal
plane. By "horizontally" is meant parallel with the hori-
zontal plane and by "Vertically" parallel to the vertical
plane.

[0013] By "joint" or "locking system" are meant co act-
ing connecting means, which connect the floor panels
vertically and/or horizontally. By "mechanical locking sys-
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tem" is meant that joining can take place without glue.
Mechanical locking systems can in many cases also be
combined with gluing. By "integrated with" means formed
in one piece with the panel or factory connected to the
panel. By "separate" parts, components element and
similar is meant that they are produced separately and
not in one piece with the core or the main body of the
panel. Separate parts are generally factory connected
and integrated with the panel but they could be supplied
as lose parts, which are intended to be used during in-
stallation of panels.

[0014] By a "flexible tongue" is meant a separate
tongue which has at least some flexible parts and which
has a length direction along the joint edges and which is
forming a part of the vertical locking system. The whole
tongue could for example be bendable or it could have
flexible and resilient parts that can be bent and/or com-
pressed and that could at least partly spring back to or
towards its initial position. The flexibility causes the
tongue to be be displaced at least partly horizontally dur-
ing locking.. Flexible tongue is used in this document
broadly since most of the shown embodiments have at
least some flexible parts. The invention does not exclude
a flexible tongue, which essentially or partly is made of
a rigid material.

[0015] By a "displaceable tongue" is meant any type
of atongue which connects adjacent edges vertically and
which is made of a separate material and connected to
a floor panel and which is wholly or partly displaceable
between an unlocked position and a locked position. A
displaceable tongue could be flexible or rigid

[0016] By "tongue"is meantany partin anedge section
that prevents a vertical displacement.

[0017] By "angling" is meant a connection that occurs
by a turning motion, during which an angular change oc-
curs between two parts that are being connected, or dis-
connected. When angling relates to connection of two
floor panels, the angular motion takes place with the up-
per parts of joint edges at least partly being in contact
with each other, during at least part of the motion.
[0018] By an "angling locking system" is meant a me-
chanical locking system which could be connected ver-
tically and horizontally with angling comprising a tongue
and a groove that locks two adjacent edges in a vertical
direction and a locking strip with a locking elementin one
edge of a panel called "strip panel" that cooperates with
a locking groove on another edge of a panel called
"groove panel" and locks the edges in a horizontal direc-
tion. The locking element and the locking groove have
generally rounded guiding surfaces that guide the locking
element into the locking groove and locking surfaces that
locks and prevents horizontal separation between the
edges.

[0019] Vertical folding is not a pure combination of for
example an angling locking system on a long edges and
a vertical locking system on short edges since the vertical
and the angling actions are combined and the short edg-
es are folded together in the same way as scissors. The
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locking takes place gradually from one edge section ad-
jacent to one long edge, which is angled, to the other
edge section adjacent to the other opposite long edge.
Such locking of two adjacent edges is defined as a "fold-
ing lock"

[0020] "Vertical folding" is a locking of three panels
where combinations of angling on long edges and folding
on short edges is used. By "vertical folding along the
vertical plane" is meant a vertical folding with the upper
edges of two short edges essentially in contact during
the essentially the whole folding action until the edges
are locked together.

Summary of the Invention

[0021] The presentinvention aims at a set of building
panels, especially floor panels or a floating flooring with
a mechanical locking system comprising a separate dis-
placeable tongue on the short edge which is configured
to improve installation and disconnection of floor panel
installed with vertical folding or angling and which will
counteract or prevent separation of the short edges dur-
ing installation.

[0022] The invention is defined by the appended
claims.
[0023] The invention is based on a first basic under-

standing that such separation problems are related to
the separate displaceable tongue in a folding lock, which
has to be pressed inwardly into the displacement groove
in order to snap back horizontally towards the tongue
groove during the vertical folding. The objective of the
invention is to provide a locking system that could be
locked with vertical motion or angling of an adjacent edge
and where the separation force of the displaceable
tongue during vertical motion or angling is reduced con-
siderably or preferably eliminated due to the fact that the
inwardly directed displacement of the displaceable
tongue into the displacement groove during installation
is reduced considerably or completely eliminated.
[0024] The invention provides for new embodiments
of locking systems at short edges according to different
aspects offering respective advantages. Useful areas for
the invention are floor panels of any shape and material
e.g. laminate; especially panels with surface materials
contain thermosetting resins, wood, HDF, veneer or
stone.

[0025] The invention comprises according to a first ba-
sic principle a set of floor panels comprising a locking
system with a displaceable tongue integrated with an
edge of a floor panel for connecting the edge vertically
to an adjacent edge of a similar panel. The displaceable
tongue is configured to be displaced essentially horizon-
tally and essentially in one direction only from the initial
position to a final outer locked position into a tongue
groove.

[0026] The disclosure comprises according to a first
embodiment a set of essentially identical floor panels pro-
vided with first and second connectors, the connectors
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are integrated with the floor panels and configured to
connect adjacent edges. The first connector comprises
a locking strip with an upwardly directed locking element
at an edge of one floor panel and a downwardly open
locking groove at an adjacent edge of another floor panel
for connecting the adjacent edges in a horizontal direc-
tion perpendicular to the adjacent edges, the second con-
nector comprises a displaceable tongue at an edge of
one floor panel, and a horizontally open tongue groove
in an adjacent edge of another floor panel for connecting
the adjacent edges in vertical direction, the connectors
are configured to be locked with angling or a vertical mo-
tion. Alocking part of the displaceable tongue is arranged
in an inner initial position in a displacement groove at an
edge of a panel. The locking part is configured to be dis-
placed essentially horizontally and essentially in one di-
rection only from the initial position to a final outer locked
position into the tongue groove.

[0027] One essential difference against known tech-
nology is that at least a part of a tongue is displaced
essentially in one direction only from the initial unlocked
position, where it has been factory connected to an edge,
and to the locked position where it locks the edges ver-
tically. The locking is a "single snap action" or a "single
displacement action" Known flexible and displaceable
tongues arefirstdisplaced inwardly into the displacement
groove and then outwardly into the tongue groove. These
two displacements are generally of the same magnitude.
In several cases the first displacement is even larger than
the second displacement, for example when the locking
is made with pre pension against a part of the tongue
groove. Such a locking is a "double action snap". The
major advantage of a single snap action or a single dis-
placement action is that locking could be accomplished
without any separation forces that will push for example
the short edges apart during locking and installation.
[0028] The expression "essentially in one direction on-
ly" means that some double action embodiments are cov-
ered by the invention and are not excluded preferably in
such cases where a first displacement into the displace-
ment groove is essentially smaller than the second dis-
placementinto the tongue groove. The first displacement
could for example be used to release the displaceable
tongue from its inner unlocked position or just to accom-
plish a part of a displacement to an unlocked or partly
locked position.

[0029] According to a first aspect of the first principle
the invention provides a set of floor panels comprising a
locking system with a separate flexible tongue integrated
with an edge of a floor panel for connecting the edge
vertically to an adjacent edge of a similar panel. A part
of the tongue is configured to be displaced essentially
horizontally and essentially in one direction only from an
initial position to a final outer locked position. The tongue
is configured to be twisted along the joint during locking.
[0030] According to an embodiment of the first princi-
ple, the invention provides for a flexible tongue having a
knee joint with a pressing extension extending essentially
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horizontally from the knee joint and a locking extension
extending essentially vertically from the knee joint up-
wards. The locking extension has a locking part at an
upper part above the knee joint. The locking part locks
in the tongue groove when for example an adjacent short
edge of the first and second panels is pressed vertically
against the pressing extension until the short edges are
positioned in an essentially the same plane.

[0031] The vertical pressing against the pressing ex-
tension is preferably caused by vertical folding.

[0032] According to a not-claimed second aspect of
the first principle a set of floor panels are provided com-
prising a locking system with a separate flexible tongue
integrated with an edge of a floor panel for connecting
the edge vertically to an adjacent edge of a similar panel.
The flexible tongue comprises parts under pre tension.
[0033] According to an embodiment of the second as-
pect floor panels are provided with for example short edg-
es having a locking system with a separate flexible
tongue that locks with a single action. A vertical move-
ment of one short edge causes a part of a displaceable
tongue to snap essentially in one direction from an inner
initial unlocked position, where the displaceable tongue
is connected to a displacement groove with pre tension,
to an outer vertically locked position. The release of the
pre tension is preferably caused by vertical folding.
[0034] According to a not-claimed third aspect of the
first principle, A set of floorpanels are provided compris-
ing a locking system with a separate tongue integrated
with an edge of a floorpanel for connecting the edge ver-
tically to an adjacent edge of a similar panel. At least a
part of the tongue is displaceable and the locking is ac-
complished by a sideway pressure applied at an edge
section of the tongue and essentially along the edge.
[0035] According to one embodiment of this third as-
pect the invention comprises a displaceable tongue,
which is displaced in a displacement groove. The inven-
tion is characterized in that the displacement of the dis-
placeable tongue from an initial unlocked position, where
itis factory connected, and into a tongue groove is caused
by for example along edge of a third panel which is angled
and connected to the first and second panels when they
are located in essentially the same plane and with their
short edges in contact.

[0036] This third aspect allows that the panels are un-
locked vertically until a third panel in a consecutive row
is connected. Vertical folding and disconnection with an-
gling down and up again could be made in a simple way
since there is no tongue that creates any resistance and
that locks vertically. The vertical locking is initiated first
when a new row of panels are installed. This is a major
advantage againstallknown fold down systems thathave
a vertical locking. Locking systems according to this prin-
ciple could be made with a displaceable tongue, on for
example the short edge of a panel, that returns to the
initial unlocked position when a long edge of a panel in
an adjacent row is released with for example angling up.
[0037] This allows that the whole floor could be discon-
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nected with a simple angling action of individual panels.
Itis not necessary, as with the known technology, to dis-
connect the whole row with angling in order to disconnect
afloor. Alternatively the locking system can be configured
so that the bendable stays in its outer position, due to
friction between the tongue and the panels or by perma-
nent deformation of the tongue, even if the third panel is
removed.

[0038] All these three basic embodiments where the
displacement is caused by:

a) pressing on a pressing extension,

b) releasing a pre tension,

c) and displacing a tongue on the short edge with
the long edge,

are based on the major principle that the displacement
is essentially in one direction only and that such a dis-
placement could be made with only very limited or non
existent separation forces.

[0039] The above-mentioned aspects have been de-
scribed with panels having long and short edges. The
panels could have more than four edges and they could
be square.

[0040] According to a not-claimed second principle,
the disclosure provides a method to install and discon-
nect floor panels with an angling locking system on for
example long edges and a displaceable tongue on the
short edges. The method comprises the step of:

1. Connecting the long edges of a second and a new
panel in a second row to a long edge of a first panel
in a first row such that the short edges of the second
and new panel in the second row are in contact and
in essentially the same plane.

2. Connecting a third panel in a third row with angling
to the long edges of the second and new panels
whereby a displaceable tongue on the short edge of
the second or new panel is displaced into a tongue
groove such thatthe shortedges are locked vertically
and horizontally.

[0041] According to this second principle, the disclo-
sure provides a method to disconnect floor panels with
an angling locking system on for example long edges
and a displaceable tongue on the short edges, which
connect floor panels vertically. The method comprises
the step of:

1. Disconnecting the long edges of a third panel in
a third row from a long edge of a second and new
panelin a second row and disconnecting a displace-
able tongue and the vertical locking between a new
panel and a second panel in a second row with an-
gling up of the third panel away from the sub floor.

2. Disconnecting the new panel from the long edges
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of a first panel in a first row and from the short edges
of the second panel with angling up.

[0042] Accordingtoathird principle, the disclosure pro-
vides panels and locking systems with a horizontal flex-
ible or displaceable locking element which allows the
panels to be connected with a horizontal displacement
towards each other in an essentially common plane ac-
cording to the same basic principles as used for the ver-
tical folding as described in this document. The locking
element is displaced vertically and locks in a horizontal
direction into a locking groove located in an upper or low-
er part of an upper or lower lip. The locking in the vertical
direction is preferably accomplished with a tongue and
a groove. This third principle is only schematically de-
scribed in this document since all embodiments and prin-
ciples which are used for the vertical locking could be
used for the horizontal locking. It is obvious that parts
cooperating horizontally should be adjusted to vertically
etc.

[0043] Asecondaim ofthe disclosure is to provide new
and improved embodiments of separate flexible tongues
that could be used in all types of locking systems where
a displacement of at least a part of a tongue is required
in order to accomplish a vertical or horizontal locking of
panels. The aim is to improve the locking function and
the locking strength compared to know technology.
[0044] The disclosure provides a flexible tongue hav-
ing alength direction. At least one of the edges extending
in the length direction is rigid. The flexible tongue has in
the length direction one or several flexible cavities which
could be compressed and spring back towards the initial
position

[0045] The invention is useful in all types of floorings
and especially in floorings where it is difficult to prevent
separation by for example friction between long edges
or where known tongues create high separation forces.
The invention is therefore especially suitable for short
panels for example 40 - 120 cm where the friction along
the long edges is low, for wide panels with a width of
more than 20 cm since known flexible tongues are long
and will create an extensive tongue pressure, and for
panels with for example a core of HDF, compact laminate
or plastic materials and similar where the friction is low
due to very smooth and low friction surfaces in the locking
system. The invention is also useful in thin panels, for
example with a thickness of 6-9 mm, and especially is
such panels with compact locking systems on long edg-
es, for example with locking strips shorter than 6 mm,
since such floor panels and such locking system will have
small contact surface with low friction.

[0046] Several advantages could be reached with a
flooring system configured according to one or several
of the principles described above. A first advantage con-
sists in that installation could be made in a simple way
and no sideway pressure has to be applied during instal-
lation in order to prevent floorboards to separate at the
short edges. A second advantage is that the risk of edge
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separation, which could cause cracks in the locking sys-
tem during folding, is reduced considerably. A third ad-
vantage is that locking systems could be formed with
more rigid and stronger tongues that could lock the pan-
els vertically with higher strength. A fourth advantage is
that locking and unlocking could be made easier and with
a more reliable locking function.

[0047] A tongue could comprise of plastic material and
could be produced with for example injection moulding.
With this production method a wide variety of complex
three-dimensional shapes could be produced at low cost
and the flexible tongues may easily be connected to each
other to form tongue blanks. A tongue could also be made
of an extruded or machined plastic or metal section,
which could be further shaped with for example punching
to form a flexible tongue. The drawback with extrusion,
besides the additional productions steps, is that it is dif-
ficult but not impossible to reinforce the tongue, e.g. by
fibres. Extruded plastic section could however be a pre-
ferred alternative when the tongue has a cross section,
which is essentially of a rectangular shape. Wood based
material such as for example HDF or compact laminate
or sheet shaped plastic material could also be used to
form a flexible or displaceable tongue.

[0048] Any type of polymer materials could be used
such as PA (nylon), POM, PC, PP, PET or PE or similar
having the properties described above in the different
embodiments. These plastic materials could, when for
example injection moulding is used, be reinforced with
for instance glass fibre, Kevlar fibre, carbon fibre or talk
or chalk. A preferred material is glass fibre, preferably
extra long, reinforced PP or POM.

[0049] The short edges could be disconnected with a
needle shaped tool, which could be inserted from the
corner section into the tongue groove and press the flex-
ible tongue back into the displacement groove. One panel
could than be angled up while the other panel is still on
the sub floor. Of course the panels could also be discon-
nected in the traditional way by angling up or displace-
ment along the joint.

[0050] All references to "a/an/the [element, device,
component, means, step, etc]" are to be interpreted
openly as referring to at least one instance of said ele-
ment, device, component, means, step, etc., unless ex-
plicitly stated otherwise.

[0051] Almostallembodiments are described with sep-
arate tongues on the strip panel mainly in order to simplify
the description. The separate tongue could be located in
the edge of the folding panel.

Brief Description of the Drawings

[0052]
Figs 1a-d illustrate a prior art locking system
Figs 2a-b  show a prior art flexible tongue during the

locking action.



Figs 3a-b

Figs 4

Figs 5a-d

Fig 6 a-d

Fig 7a-c

Fig 8a-d

Fig 9a-b

Fig 9c-g

Fig 10a-d

Fig 11a-d

Fig 11e-g

Fig 12a-d

Fig 13a-f

Fig 14a-h

Fig 15a-f

Fig 16a-e

Fig 17a-j

Fig 18a-i
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show afloor panels with a prior art mechan-
ical locking system on a short edge.

show how short edges of two floor panels
could be locked with vertical folding accord-
ing to prior art.

show embodiments of short edge locking
systems which create a separation force
during locking.

shows an embodiment according to the first
aspect of the invention.

shows in a 3D embodiments of the flexible
tongue according to the first aspect of the
invention

show an embodiment of the second aspect
of the disclosure.

show a displaceable tongue according to
an embodiment of the second aspect of the
disclosure

show embodiments according to the third
aspect of the disclosure.

show embodiments according to the third
aspect of the disclosure.

show embodiments according to the first
and second aspect of the disclosure

show examples of how the basic principles
of the disclosure could be used to connect
panels with horizontal snapping

show an edge section of an embodiment of
the disclosure

show installation of panels having a flexible
tongue according to one preferred embod-
iment

show embodiments of a flexible tongue

show embodiments of a flexible tongue and
a tool to create a sideway pressure.

show examples of how a tongue is connect-
ed and produced.

show embodiments of a displaceable
tongue.

show embodiments of flexible and dis-
placeable tongues.
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Fig 19a-e  show embodiments of a flexible tongue.

Fig20a-c  show embodiments of flexible tongues.

Fig21a-d show embodiments of flexible and dis-
placeable tongues.

Fig22a,b  show installation of a last row.

Fig23a-c show embodiments of a displaceable
tongue.

Fig24a-d  show installation of panels according to the
bending principle with a flexible tongue.

Fig 25a-b  show a flexible tongue with a rigid part.

Fig 26a-c  show a flexible tongue which prevents with

means that prevent displacement along to
edge.

Description of Embodiments of the Invention

[0053] Figures 1 -4 and the related description below
describe published embodiments and are used to explain
the major principles of the invention. The showed em-
bodiments are only examples.

[0054] A prior art floor panel 1, 1° provided with a me-
chanical locking system and a flexible tongue 30 is de-
scribed with reference to Figs 1a-1d.

[0055] Figure 1aillustrates schematically a cross-sec-
tion of a joint between a short edge joint edge 4a of a
panel 1 and an opposite short edge joint edge 4b of a
second panel 1.

[0056] The front faces of the panels are essentially po-
sitioned in a common horizontal plane HP, and the upper
parts 21, 41 of the joint edges 4a, 4b abut against each
other in a vertical plane VP. The mechanical locking sys-
tem provides locking of the panels relative to each other
in the vertical direction D1 as well as the horizontal di-
rection D2.

[0057] To provide joining of the two joint edges in the
D1 and D2 directions, the edges of the floor panel have
in a manner known per se a locking strip 6 with a locking
element 8 in one joint edge, hereafter referred to as the
"strip panel" which cooperates with a locking groove 14
in the other joint edge, hereafter referred to as the "fold
panel", and provides the horizontal locking.

[0058] The prior art mechanical locking system com-
prises a separate flexible tongue 30 fixed into a displace-
ment groove 40 formed in one of the joint edges. The
flexible tongue 30 has a groove portion P1, which is lo-
cated in the displacement groove 40 and a projecting
portion P2 projecting outside the displacement groove
40. The projecting portion P2 of the flexible tongue 30 in
one of the joint edges cooperates with a tongue groove
20 formed in the other joint edge.

[0059] Figure 3a shows a cross section A-A of a panel
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according to figure 3b seen from above. The flexible
tongue 30 has on one of the edge sections a friction con-
nection 36 which could be shaped for instance as a local
small vertical protrusion. This friction connection keeps
the flexible tongue in the displacement groove 40 during
installation, or during production, packaging and trans-
port, if the flexible tongue is integrated with the floor panel
at the factory.

[0060] Figure 2a and 2b shows the position of the flex-
ible tongue 30 after the first displacement towards the
bottom of the displacement groove 40. The displacement
is caused essentially by bending of the flexible tongue
30 in its length direction by the folding panel and such
bending creates separation forces that could cause the
long edges to slide and the shortedges to separate during
folding.

[0061] Figure 4 shows one embodiment of a vertical
folding. A first panel 1" in a first row R1 is connected to
a second 1 panel in a second row R2. A new panel 1’ is
moved with its long edge 5a towards the long edge 5b
of first panel 1" at a normal installation angle of about
25-30 degrees, pressed to the adjacent edge and con-
nected with its long edge 5a to the long edge 5b of the
first panel with angling. This angling action also connects
the short edge 4b of the new pane 1’ with the short edge
4a of the second panel 1. The fold panel 1’ is locked to
the strip panel 1 with a combined vertical and turning
motion along the vertical plane VP and with a contact
between the top edges of the second panel 1 and the
new panel 1.

[0062] Figures 5a - 5¢c shows known examples of flex-
ible tongues 30, which could be used to lock short edges
according to known technology. Figure 5a shows a sep-
arate tongue 30 on the strip panel with a flexible snap
tab extending downwards. Figure 5c shows a separate
tongue with a flexible snap tab inside a displacement
groove 40. The snap tab could extend upwards or down-
wards and could be on the strip panel or on the folding
panel. Figure 5 ¢ shows a flexible tongue 30 comprising
protrusions 60, as shown in figure 5d and these protru-
sions could be located in the displacement groove 40 or
extend from the vertical plane into the tongue groove 20.
All these embodiments will create a separation pressure
P when the flexible parts of the tongue are pressed in-
wardly towards the bottom of te displacement groove and
this could cause the short edges to separate such that
the locking system will be damaged or such that the pan-
els will not be possible to install.

[0063] Figure 6a-d shows embodiments of panels with
a locking system according to the first aspect of the in-
vention. The strip panel 1 has a locking strip 6 with a
locking element 8 and a flexible tongue 30, which is con-
nected to a displacement groove 40. The flexible tongue
30 has a knee joint 15 with a lower pressing extension
17 extending essentially horizontally outwards from the
vertical plane VP, comprising a press locking element
18. The knee joint has also a locking extension 16 ex-
tending essentially vertically with a locking part 19 in the
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upper part of the locking extension 16. The folding panel
1" has a locking groove 14 which cooperates with the
locking element 8 and locks the panels horizontally and
a press locking groove 10 which cooperates with the
press locking element 18 and prevents horizontal dis-
placement between the folding panel 1’ and the displace-
able locking element 31. The folding panel 1’ has also a
tong groove which cooperates with the locking part 19
and locks the panels 1. 1” vertically. The pressing exten-
sion 17 will be bended downwards with the press locking
element 18 locked to the press locking groove 11 when
the folding panel 1’ is moved vertically downwards to-
wards the strip panel 1 essentially along the vertical plane
VP as shown in figures 6b and c. The locking part 19 will
finally snap into the tongue groove 20 when the upper
parts of the joint edges 21, 41 are essentially in the same
horizontal plane and the panels 1, 1’ will be locked ver-
tically D1 and horizontally D2 without any horizontal pres-
sure that could displace the edges away from each other
during the vertical folding. The bending of the pressing
extension 17 and the flexibility of the flexible tongue 30
allowing the pressing extension and the locking part to
separate at least slightly from each other during locking
is an essential feature that allows a high quality locking
with the upper edges locked in a common plane. The
locking system according to the invention is a vertical
snap system. The tongue will during the vertical folding
twist in the length direction. The edge which is close to
the long side which is connected with angling (4b1 in
figure 4) will during the vertical folding obtain a position
as shown in figure 6¢ while the other edge (4b2 in figure
4) will be in a position as shown in figure 6a. The bending
of the pressing extension 17 will vary along the length of
the tongue 31. Even a small bending of some 0,1 mm
could improve the locking function and quality consider-
able and allows that gaps or vertical play is reduced con-
siderably or preferably excluded.

[0064] Figures 7a-c show flexible tongues. Figure 7a
show a flexible tongue 30, which could for example be
made by extrusion. Figure 7 b show an embodiment,
which could be produced by a combination of extrusion
and mechanical forming such as punching or cutting.
Parts of the lower extension 22 could be removed in order
to increase flexibility and twisting of the lower extension.
This means that the length LP of the pressing extension
will vary along the flexible tongue 30. Figure 7c shows
another embodiment, which is made by injection mould-
ing. The locking extension and the pressing extension
have apertures 24, 23 or alternatively thinner sections
which facilitates flexibility since twisting in the length di-
rection of the displaceable tongue could be used to make
parts more bendable with maintained locking strength.
This means that the thickness of the locking part TL,
and/or the locking extension TE and/or the pressing ex-
tension TP could vary along the flexible tongue 30.
[0065] Several alternatives are possible within the
main principle of the invention. The press locking element
18 could also have a downwardly extending protrusion
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18’ such that it could lock into a locking groove 14’ located
on the upper part of the strip 6, similar to the embodiment
shown in figure 11a and 11f. A horizontal locking could
be accomplished without the use of a large locking ele-
ment 8 and this could give lower costs due to less material
waste and possibilities to use the invention in very thin
floorings for example thinner than 7 mm. The pressing
extension 17 could have various lengths and it could cov-
er a part or even the whole locking element 8 as shown
by the dotted lines in figure 6d.

[0066] Figure 8a-d show an embodiment according to
the second aspect of the disclosure. The flexible tongue
30 has an inner unlocked position and an outer locked
position. The flexible tongue 30 is in its unlocked position
fixed into the displacement groove with pre tension
caused for example by an flexible tongue part 51 that
presses the flexible tongue 30 upwards. A horizontal
tongue lock 52 on the flexible tongue 30 cooperates with
a horizontal groove lock 53 in the displacement groove
40 and prevents the flexible tongue 30 to snap out to-
wards its final locked position. The groove lock could be
formed with various angles. A scraping tool could for ex-
ample be used to form surfaces with high locking angles.
The flexible tongue snaps out towards the locked position
where the locking part 19 locks in the displacement
groove when an upper part 21 of the short edge on the
folding panel 1’ moves a part of the flexible tongue down-
wards and releases the horizontal tongue and groove
locks 52,53 as shown in figures 8b,c. Several alternatives
with different shapes of flexible parts, locking means and
releasing means could be used to create a pretension of
the flexible tongue, to lock the tongue to the displacement
groove and to release the flexible tongue so that it snaps
towards its locked position. The flexible parts could be
made of the same material as the flexible tongue or of
separate flexible materials connected to the tongue or
the displacement groove. Horizontal separation forces
are generally not present in this type of single snap ac-
tions where the tongue is displaced essentially in one
direction. Even in the case when the pre tension would
be released when the fold lock is not completely locked,
separation problems will be reduced since the locking
element 8 of the strip panel is partly in the locking groove
14 of the fold panel and prevents separation. This is
shown in figure 8b.

[0067] Figures 9a show an embodiment of the flexible
tongue seen from above and figure 9b show the same
embodiment seen from the panel edge parallel with the
horizontal plane. The protrusion 51 is a flexible part that
extends both horizontally and vertically and could there-
fore press the flexible tongue in these both directions in
order to lock the flexible tongue with pre tension and to
displace it to the final locked position.

[0068] Figure 9c and 9e shows an embodiment of the
third aspect of the first principle seen in the same way
as described above. A displaceable tongue is provided
which has one or more essentially horizontal protrusions
60 with friction connections 36 which hold the displace-
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able tongue 31 fixed to the displacement groove 40. The
displaceable tongue 31 will be displaced with its locking
part 19 in the displacement groove with a turning motion
essentially around the friction connections on the protru-
sions when a sideway pressure P is applied at an press-
ing edge 32 on the displaceable tongue as showninfigure
9e. This turning motion will also displace the displaceable
tongue into the tongue groove 20. Several other alterna-
tives could be used to obtain a displacement with a side-
way pressure. The displaceable tongue could be com-
bined with one or several separate wedge shaped ele-
ments which could be used to displace and push a dis-
placeable tongue into the tongue groove when the tongue
or the separate element is displaced sideways. Other
alternatives are displaceable tongues with parts that hold
the tongue in the displacement groove during transport
and which are intended to be separated from the tongue
when a sideway pressure is applied. The known bow
shaped tongue, as shown in figure 3b, could of course
also be used. A side pressure will bend the tongue and
the protruding part P2 will be displaced perpendicular to
the length direction of the tongue. All known principles,
where a sideway pressure is used to accomplish a per-
pendicular displacement, could be used to displace a
locking part into a tongue groove. All embodiments
shown in this document are based on the following three
principles

e The link principle where a turning around a centre
points is used to accomplish the displacement

* Thewedge principle where two wedges slide against
each other

e The bending principle where parts are bended to a
bow shaped form.

[0069] These three principles could be combined and
a displaceable tongue could have parts where the link,
wedge and bending principles are used to convert a side-
way pressure to a perpendicular displacement in order
to bring parts of a tongue into a groove and to lock floor-
boards vertically or horizontally.

[0070] This third aspect of the disclosure offers the ad-
vantages that all parts of the displaceable tongue could
be made rigid. Flexible tongues or flexible parts are how-
ever preferred in several applications.

[0071] Figure 9f show an embodiment where the
pressing edge 32 is exposed at the long edge 5b of a
second panel 1 which is connected to a first panel 1". A
new panel 1’ is connected with angling to the long edge
of the first panel 1" and laid flat on the sub floor such that
the short edges 4a, 4b of the second an new panels are
in the same plane. A third panel 1a as shown in figure
9g could now be connected with angling to the long edges
5b of the second 1 and new panels 1’ and the pressing
edge 32 could be pressed inwardly along the short edge
of the second panel 1 by for example the tongue 10 of
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the third panel 1a. The displaceable tongue 31 will now
be displaced along the short edges but also into the
tongue groove 20 of the new panel 1’ and the second 1
and the new panel 1’ will be locked horizontally and the
risk for edge separation during locking is eliminated. This
installation method and locking system is further ex-
plained in figures 10a-10d. Figure 10a shows how a
tongue 10 presses the edge section 32 in a direction
along the short edge during angling of the long edges.
Figure 10b shows the locked position with the displace-
able tong in its final locked position. The tongue could
during locking create a substantial pressure against the
pressing edge and the short edges could be locked firmly
against each other in the vertical direction. Figure 10 c
shows the position of the second 1 and the new panels1’
before their short edges are locked vertically and figure
10d show the locked position when the tongue of the third
panel 1a has displaced the displaceable tongue 31 to its
final locked position.

[0072] Itis obvious that the tongue could be displaced
with a pressure against the pressing edge, which is ap-
plied by the installer during installation, with for example
a tool and not by the angling of the third panel. It is also
obvious that displaceable tongues could be connected
to an edge of the panel during installation.

[0073] The disclosure comprises a method to install
floor panels with an angling locking system on long edges
and a displaceable tongue on the short edges. The meth-
od comprises the step of

[0074] Connection the long edges of a second 1, and
a new panel 1’ to a long edge of a first panel 1" in a first
row R1 such that the short edges of the second and new
panel in the second row R2 are in contact and in essen-
tially the same plane.

[0075] Connecting a third panel in a third row R3 with
angling to the long edges of the second and new panels
whereby a displaceable tongue on the short edge of the
second an new panels is displaced such that the short
edges are locked vertically and horizontally.

[0076] The disclosure comprises a method to discon-
nect floor panels with an angling locking system on long
edges and a flexible tongue on the short edges as shown
in figures 10d and 10c. The flexible tongue 30 could be
flexible in such a way that it returns to the initial unlocked
position when the sideway pressure P is released as
shown for example by the figure 14f-14h. The panels are
installed and locked as shown in figure 10d. The method,
which comprises the step below, is described with refer-
ence to figure 10c.

[0077] The method comprises the steps:

1. Disconnecting the long edges 5a of a third panel
1ain a third row from a long edge 5b of a second 1
and new panel 1’ in a second row and disconnecting
a flexible tongue 30 and the vertical locking between
a new panel 1’ and a second panel 1 in a second
row with angling up of the third panel 1a away from
the sub floor.
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2. Disconnecting the new panel 1’ from the long edg-
es 5b of a first panel 1" in a first row and from the
short edges 4a of the second panel 1 with angling
up of the new panel 1'.

[0078] All the three link, wedge and bend principles
could be reversible.

[0079] Figures 11a - 11d are examples, which show
that all embodiments of the displaceable and flexible
tongues could be adjusted such that they could be alter-
natively connected to the opposite short edge on the fold-
ing panel. It is obvious from the figures that the displace-
able tongue 31 as shown in figure 9f could be connected
into a displacement groove on the new panel 1’ which is
folded against the second strip panel 1. Figure 11a shows
that the pressing extension 17 could have a downwardly
extending press locking element 18'which locks into a
locking groove 14’ located on the upper part of the strip
6. The dotted line shows that the strip could be made
shorter.

[0080] Figures 11e-11gis an example that shows that
the basic principles of the displaceable tongue and its
function and geometry could be used to connect floor
panels vertically with an essentially horizontal single
snap action. The embodiment show a flexible locking el-
ement 61 which is fixed in a groove with pre tension and
released during the horizontal displacement of one panel
edge against an other panel edge. All shown embodi-
ments according the described principles of locking and
disconnecting panels could be used to connect and dis-
connect panels horizontally according the same princi-
ples as shown for the vertical folding. It is obvious that
all shown flexible or displaceable tongues could be used
as flexible or displaceable locking elements 61 which
could be displaced vertically instead of horizontally into
a locking groove 14. A new panel could be connected
according to the principle that it is displaced horizontally
locked to a first panel in a first row and preferably along
the connected long edges until the top edges of the new
and the second panels are in contact and the tongue 10
is in the groove 9 as shown by the figures 11e - f. The
displaceable locking element 61 could for example be
displaced vertically by a third panel 1a which is angled
to the long edges of the new panel 1’ and the second
panel 1. The third panel could press against a pressing
edge of the displaceable locking element 61 and cause
a vertical displacement of a part of the locking element
61. The locking element 61 could for example spring back
to its unlocked position when the pressure is released.
This allows that the panels could be released by areverse
horizontal displacement away from the short edges. It is
obvious that vertical displacements based on the link,
wedge and bending principles could be used to lock hor-
izontally. This third principle of the disclosure could also
be combined with the first principle. The edges could
have a displaceable tongue and a displaceable locking
element. The locking element 61 could be on the lower
part 10b or on the upper part 10a of the tongue 10 and
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the locking groove 14 could be at an inner part of the strip
6 orin the upper lip. Such an undercut in a locking groove
in the upper lip 9a could be formed by for example scrap-
ing.

[0081] The disclosure comprises therefore according
to athird principle a setof essentially identical floor panels
each comprising one pair of opposite edges provided with
firstand second connectors integrated with the floor pan-
els and configured to connect adjacent edges vertically
and horizontally. At least one of the first or second con-
nector comprises a separate locking element integrated
with the panel and connected to a displacement groove
in an unlocked position. The separate locking element is
configured to be displaced horizontally or vertically in one
direction only from an inner unlocked position and to an
outer locked position in order to lock two adjacent edges
vertically and/or horizontally.

[0082] Such an embodiment will facilitate easy instal-
lation since no compression forces have to be overcome
in order to press the locking element into a displacement
groovein order to accomplish a vertical or horizontal snap
action.

[0083] All embodiments of the disclosure could be
used on long and/or short edges or on the strip panel
and/or the groove panel. The disclosure does not exclude
tongues on both adjacent edges or several tongues on
the same edge side by side or over and under each other.
The shown locking systems according to the first and
second aspect of the disclosure could be formed such
that they could for example be connected by angling
and/or snapping. The locking system according to the
third aspect of the disclosure could be locked by horizon-
tal snapping of the long edges whereby for example the
tongue on the long edge could press against the pressing
edge of the displaceable tongue during the horizontal
snapping of the long edges. All embodiments could have
a geometry allowing disconnection with angling up. The
panels could have edges which are not perpendicular,
and they could have more than 4 edges for example 5,
6, 8 edges and even up to 12 edges.

[0084] Figure 12a - 12 show an edge section of a dis-
placeable tongue 31. Figure 12a shows the displaceable
tongue before it is connected into the displacement
groove 40. The horizontal protrusion 60 has in this em-
bodiment a friction connection 36 and an angle, to the
length direction of the displaceable tongue, of about
50-60 degrees. Fig. 12b shows the initial connection of
the displaceable tongue 31 during the connection of the
tongue to the displacement groove 40. The horizontal
protrusion 60 is bent to a lower angle of for example 35
- 40 degrees. Figure 12c shows a displacement of the
displaceable tongue along the joint edge. This displace-
ment will position the displaceable tongue in a correct
position in the length direction along the short edge and
to a pre determined position in relation to the long edge
of the panel. This displacement will bring the pressing
edge 32 in the correct position and eliminate production
tolerances. A high quality locking requires that the dis-
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1"

placeable tongue and the pressing edge 32 is positioned
with high precision preferably with a tolerance not ex-
ceeding 1 mm. Figure 12 shows how the displaceable
tongue 31 is displaced in the locking direction LD per-
pendicularly to the sideway pressure P which is applied
parallel to the length direction of the displaceable tongue
31. The horizontal protrusion 60 has in this position an
angle of about 70 - 75 degrees. It bends essentially along
acircle C. This is an advantage since the pressing force
P in the locking direction could be considerably higher
than the locking force in the pressing direction PD. This
will create a strong vertical locking and force the short
edges to obtain a position in the same plane even in the
case thatthe shortedges of the panels are slightly curved
in different directions. Figure 12d shows that the pressing
edge 32 could be flexible and bendable. This is an ad-
vantage and will eliminate production tolerances related
to the position and geometry of the displaceable tongue
and the locking system. The displaceable tongue could
lock with pre tension into the tongue groove 40.

[0085] Figures 13a-e show the function of a displace-
able tongue 31 which is made of a very simple compo-
nent, preferably a extruded or moulded plastic section
with a simple and essentially rectangular cross section.
Figures 13a show a first panel 1" and a second panel
before they are connected. Figure 13b shows a cross
section of the short edge 4a of the second panel 1. Figure
13 shows the panels in a connected stage. The displace-
able tongue is in the displacement groove 40. Figure 13d
shows that a new panel 1’(not shown in figure 13c) could
be moved vertically up and down and that there is no
vertical connection that prevents angling up or down of
the long edges of a new 1’ and a first 1” panel. In order
to simplify the description, figure 13e is shown without
the new panel. The connection of the third panel 1a to
the second panel 1 will press one of the edge sections
Es1 towards an edge of the first panel 1", preferably
against the inner part of the long edge tongue groove 9,
and another of the edge sections Es2, in this case the
pressing edge 32, against en edge of the third panel 1a,
preferably against the long edge tongue 10. The dis-
placeable tongue 31 will bend in a horizontal plane and
in a length direction. A part could be displaced into a
tongue groove 20 as shown in figure 13f. The displace-
able tongue 31 will revert to the initial position as shown
in figure 13 c, if the third panel 1a is disconnected and
the pressure on the edge sections Es1 and Es2 is re-
leased. This allowes the new panel 1’ to be discontented
by an angling up action. The locking with vertical folding
and the disconnection with angling up are preferably car-
ried out along the vertical plane VP with the top edges
of the new and the second panels in contact. The bending
or displacement should preferably be more pronounced
at the edge section Es1 that is opposite to the section
Es2 where the side pressure is applied. This gives a
stronger lock since friction forces in the length direction
of the joint could be reduced and the perpendicular force
into the tongue groove could be higher. This means that
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the bending could start at the edge section Es2 and it
could gradually increase towards the press section Es2.
The tongue could obtain a locked position such that the
major part of the middle section is parallel with the tongue
groove. A major advantage compared to the known tech-
nology is that a considerably stronger pressure is ob-
tained during the final stage of the locking than during
the initial stage. This could be used to lock the edges
with strong pre tension. The opposite is present in the
known locking systems where the tongue pressure is at
its peek when the tongue is in the inner position. It is an
advantage if the lower part of the displacement grove 40
is formed in a plane, which is over the top of the locking
element, as shown in figure 13f

[0086] Figures 14 a-b show that the bending of the dis-
placeable tongue 31 could be facilitated if the displace-
able tongue is slightly bended horizontally along the
length direction in unlocked position.

[0087] Figure 14c shows a displaceable tongue 31,
which in this case also is a flexible tongue, since it is
bendable in the length direction. It has a simple and es-
sentially rectangular cross section an at least one friction
connection that holds the tongue in the displacement
groove during transport and installation. The tongue has
a length L and a width direction W. Figure 14d shows a
displaceable tongue 31, which is slightly bended horizon-
tally in a horizontal plane parallel to the main plane of the
panels. This facilitates further bending and displacement.
Figure 14e shows that a friction connection could be re-
placed by a displaceable tongue that is slightly bended
vertically perpendicular to the horizontal plane. It is ob-
vious that the tongues could be connected into a dis-
placement groove without any special friction connec-
tions or bended forms. A tight fit could be sufficient. Glue
is not excluded. All these embodiments could be com-
bined. The tongue could for example be produced such
thatis slightly bended vertically and horizontally. All these
tongues could preferably be formed in a plastic material
by injection moulding or by extrusion or simply by punch-
ing of a sheet shaped plastic material.

[0088] Figures 14f-h show another principle to form a
displaceable tongue. The tongue has along its length L
a middle section S1 that has a smaller width than a part
closer to the edge sections Es1, Es2. This facilitates
bending. Figures 14g and 14h show the bending when
a sideway pressure P is applied and released.

[0089] Figure 15a-c show an embodiment of a dis-
placeable and flexible tongue 31 with flexible edge sec-
tions Es1, Es2 which allow that a major part of the tongue
is displaced, and that there is a vertical locking element
19 over essentially the major part of the length of the
short edge.

[0090] Figure 15d-e show that flexible edge sections
according to figure 15a-c and bending according to figure
14b could be combined.

[0091] Figure 15f show that the displaceable tongue
could be displaced with a tool that creates the sideway
pressure.
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[0092] Figure 16a-16d shows connection of a separate
tongue or any similar loose element. A displaceable
tongue 31 is connected into a groove 40 at the edge with
apusherthat preferably connects one edge of the tongue.
Figure 16b shows that a pressure wheel PW could be
used to connect the displaceable tongue 31 further into
a groove 40. Figure 16d show that a position device PD
could be used to position the tongue in relation to one
long edge. This could be madeinline in a continuous flow.
[0093] Figure 16e show how a displaceable or flexible
tongue 31 could be formed from a tongue blank TB, for
example from an extruded section which is punched in
order to form and separate the tongues from the extruded
tongue blank TB. Friction connections could be formed
for example by punching or with heat.

[0094] Figures 17a-17j show embodiments of flexible
and displaceable tongues 31 according to the disclosure.
Figures 17a-b show a flexible tongue 30 with a middle
section comprising two parts separated from each other
in the width W direction. Figures 17c-e show tongues
where the width W varies along the length L of the flexible
tongue 30.

[0095] Figures 14a-14h, 15a-15e and 17a-17e are all
examples of embodiments based on the bending princi-
ple.

[0096] Figure 17f-g show the wedge principle with a
displaceable double tongue with two parts 31a, 31b that
comprises cooperating wedges 70 that are displaced and
separated from each other in the width direction W when
a sideway pressure P is applied.

[0097] Figure 17h-17jshow an edge section of a dou-
ble tongue where the two parts 31a and 31b are connect-
ed. Figure 17h shows how such a double tongue could
be produced and folded together when connected as
shown in figure 17i. The connection 62 that connect the
two parts could be bended, expanded, compressed or
separated from one of the parts when a sideway pressure
P is applied.

[0098] Figuer 18a-c show an embodiment of the dis-
placeable tongue 31 according to the link principle, which
has several horizontal protrusions 60 that during the con-
nection of the tongue to the groove 40 (figure 18b) and
displacement (figure 18c) are rotated around a centre
point. The protrusions could be bended and they could
be permanently rotated or alternatively flexible such that
they could return at least partly to the initial unlocked
position when the side pressure is released.

[0099] Figure 18d shows a blank TB of an extruded
section with an essentially rectangular cross section
comprising one or more friction connections 36 as shown
in figure 18e.

[0100] The embodiments as showed in figures 18f-
18i,and which are based on the link principle, shows how
rather complex forms with one or several horizontal pro-
trusions comprising a friction connection could be ob-
tained by punching and/or forming a blank of an extruded
section.

[0101] Figure 18h and 18i show that the principles of
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obtaining a horizontal displacement into a tongue groove
with a sideway pressure and with a tongue comprising
horizontal protrusions or with a tongue that bends, could
be combined. The shown tongue 31 is displaced partly
with the horizontal protrusions 60 according to the link
principle and partly with a bow shaped part which is dis-
placed according to the bending principle.

[0102] The known technology as described in connec-
tion with figures 1-5 could be combined with the embod-
iments of the disclosure. Part of a flexible tongue could
be pressed into a displacement groove during the vertical
folding as shown in for example figure 5 and it could there-
after snap back into the tongue groove. A sideway pres-
sure could thereafter be applied and a final and stronger
locking could be obtained according to the principles of
the disclosure. Such combinations could also be made
with the flexible locking element, which locks horizontally
as shown and described in connection to figures 11e-11g
[0103] Figure 19a show an embodiment of the pre ten-
sion principle where two parts of a flexible tongue 30 are
connected under pre tension to each other with a hook
63. Figure 19b shows the tongue 31 when the pre tension
has been released by the hook 63.

[0104] Figure 19c-19e show that this hook could be
released by an vertical pressure caused by an edge of
the folding panel 1’ and the result is that a part of the
tongue 30 springs into the tongue groove.

[0105] Figures 20a-b show an embodiment of the pre-
tension principle where the inner part of the tongue 30 is
flexible and pushes an outer rigid part into the tongue
groove when the hook 63 has released the pre tension.
The flexibility is obtained by a flexible cavity 72

[0106] Figure 20c shows an injection moulded flexible
tongue 30 where the displacement is based on the pre
tension principle and where several hooks 63 gradually
release the pre tension during the vertical folding. Parts
of the tongue 31 will gradually be displaced into the
tongue groove. It is obvious that such a flexible tongue
could be used to lock floorboards without the hooks 63
and with the double action principle where the parts of
the tongue are gradually displaced into a displacement
groove and back again into the tongue groove according
to the known principles associated with vertical folding
and described in figures 1-4. The inner groove section
with its substantially rigid part 73 could be permanently
connected into the displacement groove with strong fric-
tion or pre tension or it could alternatively be glued into
a groove. The tongue could have several flexible cavity
sections 72. They could be connected on one or both
sides with rigid parts 73 - one in the inner part of the
displacement groove and one in the outer part - that locks
into a tongue groove.

[0107] Itis also obvious that flexible tongues could be
made according to for example the embodiments 17b,
19b and 20b such that they could be compressed and
such that they could be used to lock floorboards accord-
ing to the principles described in figure 1-4 where a part
of the flexible tongue is bent in length direction during
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the vertical folding. A tongue 30 could as shown in figure
20b have an inner flexible part 72 and a rigid outer part
73 that locks into a tongue groove when the flexible part
72 is compressed during the vertical folding to a position
as shown in figure 20a. The tongue 30 could of course
have several such flexible section 72 along its length that
are bent and compressed in the length direction of the
tongue. Such a principle is shown in figure 25 a,b.
[0108] Figure 21aand show an embodiment according
to the wedge principle where a wedge part 70 is sepa-
rated from the displaceable tongue during the displace-
ment into the groove 40. Figure 21b show a tongue 31
where several parts are separated during displacement.
[0109] Figure 21c show an injection moulded tongue
31 with several horizontal protrusions 60 according to
the link principle where the thickness and the width of
the tongue varies along the length.

[0110] Figure 21d show a tongue 30 with several bow
shaped parts that could be displaced according to the
bending principle.

[0111] Figure 22aand 22b show how the last row close
to awall 71 could be locked if the tongue 30 for example
is made according to the bending principle. The outer
part of the tongue 30 is displaced sideway by a simple
tool. This method could also be used for the first row.
Alternatively a needle shaped tool could be inserted into
the displacement groove in order to displace the tongue.
Afriction connection or similar at one edge could be used
to lock the firstrow in the same way as for all other panels.
Most of the embodiments according to the wedge and
link principles are displaceable in the first row in the same
way as for other rows.

[0112] Figure 23a-23c show anembodimentaccording
to the wedge principle that consist of two parts 31a and
31b, which are folded together and connected to one
component with one or several wedge hooks 77. Dis-
placement, production tolerances and pressure forces
could be controlled in a very precise way with curved
and/or flexible wedges 70a, 70b and locking parts 78a,
78b that lock along the joint and which cooperate with
each otherin order to facilitate a controlled displacement
into a tongue groove. Complex, advanced and cost ef-
fective features could be accomplished with preferably
injection mouldings. In a preferred embodiment, the two
parts are produced in the same mould.

[0113] The shown embodiments are only examples.
An "unlimited" number of alternatives could be made with
combinations of the shown embodiments and generally
known principles.

[0114] Figures 24a - 24d show locking of a floorboard
which in this case is awood flooring and the displacement
is according to the bending principle. The tongue 30 is
in this embodiment fixed to the floorboard such that it
protrudes slightly outside the long edge tongue 9. When
the flexible tongue 30 comes into contact with the inner
part of the tongue groove 10 it is displaced along the joint
as shown in figure 24b. The third panel 1a is connected
with angling and its tongue 10 presses against the press-
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ing edge 32 of the flexible tongue 30. Figure 24d shows
how the tongue 31 is compressed with one of its edge
sections Es1 in contact with the inner part of the long
edge groove 9 of the first panel 1" and the other edge
section Es2 in contact with the tip of the tongue 10 of the
third panel 1a. The bending principle allows that the floor
could be installed in both directions - with the long edge
tongue part on the strip or with the long edge strip under
the tongue. It could be mentioned that a compression of
about 0,5 mm could results in a tongue bending of about
2 mm. Even with production tolerances of some 0,1 mm
for the flexible tongue 30 and for the machining of the
floorboard 1, the tongue 10 and the groove 9, itis possible
to obtain a high quality lock mainly due to fibre compres-
sion and the fact that the bow shaped form is converted
to a straight line when pressure and displacement along
the joint increases.

[0115] Figure 25a shows a new embodiment of a flex-
ible tongue that could be used to lock floorboards with
vertical folding according to the known principle where
the tongue is displaced inwardly by an edge during the
vertical folding. The displacement is caused by flexible
cavities 72 which are possible to compress and bend.
Figure 25a shows the outer locked position of a flexible
tongue 30 and figure 25b the inner compressed and un-
locked position. The tongue has in this embodiment a
rigid outer part 73 that locks into a tongue groove when
the flexible part 72 snaps towards the initial position. The
flexible tongue 30 could of course have several such flex-
ible cavity section 72 along its length that are bent and
compressed in the length direction of the tongue.
[0116] Figure 26a show an embodiment, which could
be used to position and fix the displaceable tongue in
order to prevent displacement of the tongue along the
joint when the side pressure is applied. This embodiment
allows that even panels in the first row could be locked
with bending of the tongue. The displaceable tongue has
a side hook 79 which locks for example against the inner
part of the long edge groove 9. The side hook is via an
extension 80 connected to an edge section Es1 of the
tongue opposite to the pressing edge 32. This side hook
79is also used to position the tongue 30 and the pressing
edge 32inacorrect position against the long edge. Figure
26b shows the bending when the side pressure P is ap-
plied. Side hooks and positioning elements could be ap-
plied on both long edges as an alternative to the previous
mentioned friction connection. A side hook could for ex-
ample be applied in the locking groove of a long edge.
[0117] Figure 26¢ shows an embodiment with friction
connections 36, which prevents displacement along the
edge. Parts of the tongue could also be glued to the edge.
The pressing edge has a fixing protrusion 81, which ex-
tends along a groove of the long edge. This protrusion
could be used in for example wood floors with a lamella
core in order to over bridge spaces between the lamellas
and to make sure that a tongue part always presses
against the pressing edge 32.

[0118] The displacement of a tongue according to the
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wedge principle could also be made with a displacement
groove that has one or several parts formed like wedges.
This means that the depth and/or thickness of the dis-
placement groove will vary along the length of the edge.

Claims

1. A set of floor panels (1, 1’) provided with a locking
system comprising a separate flexible tongue (30)
integrated with an edge (4a, 4b) of a floor panel for
connecting the edge vertically to an adjacent edge
of a similar panel,

wherein the flexible tongue (30) has a length di-
rection along the edge (4a, 4b),

wherein the floor panels are provided with first
and second connectors (9, 10, 6, 8, 14, 20, 31),
the connectors are integrated with the floor pan-
els and configured to connect adjacent edges,
wherein the first connector comprises a locking
strip (6) with an upwardly directed locking ele-
ment (8) at an edge of a floor panel and a down-
wardly open locking groove (14) at an adjacent
edge of another floor panel for connecting the
adjacentedgesina horizontal direction (D2) per-
pendicular to the adjacent edges, the second
connector comprises the flexible tongue (10, 31)
at an edge of a floor panel, and a horizontally
open tongue groove (9, 20) in an adjacent edge
of another floor panel for connecting the adja-
centedgesin vertical direction (D1), the connec-
tors being configured to be locked with angling
or vertical motion, T

characterised in that

a least a part of the flexible tongue (30) is con-
figured to be displaced essentially horizontally
and essentially in one direction only from an in-
itial position to a final outer locked position,
wherein the flexible tongue (30) is configured to
be twisted along the edge during locking,
wherein the flexible tongue (30) has a knee joint
(15) with a pressing extension (17) extending
essentially horizontally and a locking extension
(16) extending essentially vertically upwards
with a locking part (19) at an upper part above
the knee joint,

wherein the flexible tongue (30) is configured
such that pressing an adjacent edge of a panel
vertically against the pressing extension (16)
causes the displacement of the locking part,
wherein the locking part (19) of the flexible
tongue (31)is arranged in aninner initial position
in a displacement groove (40) at an edge of a
panel and that the locking part is configured to
be displaced essentially horizontally and essen-
tially in one direction only from the initial position
to a final outer position in the tongue groove (20)
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of another adjacent panel,

wherein the flexible tongue (30) is configured
such that an angling along an edge triggers the
displacement of the locking part (19) at another
edge, and

wherein the flexible tongue (30) comprises a re-
inforced plastic material.

The set of floor panels as claimed in claim 1, wherein
the flexible tongue (30) comprises a polymer mate-
rial, such as PA (nylon), POM, PC, PP, PET or PE.

The set of floor panels as claimed in claim 1 or 2,
wherein the plastic material is reinforced by glass
fibre, Kevlar fibre, carbon fibre or talk or chalk.

The set of floor panels as claimed in any one of the
preceding claims, wherein the pressing extension
(17) comprises a press locking element (18) which
cooperates with a press locking groove (11) which
prevents horizontal displacement between the an-
other floor panel and the flexible tongue (31).

The set of floor panels as claimed in claim 4, wherein
pressing extension (17) is configured to be be bend-
ed downwards with the press locking element (18)
locked to the press locking groove (10) when the
floor panel (1) is moved vertically downwards to-
wards an adjacent panel (1) essentially along a ver-
tical plane (VP).

The set of floor panels as claimed in any one of the
preceding claims, wherein the flexible tongue (31)
comprises a protruding part at a lower surface,
wherein the flexible tongue is configured to rotate
around the protruding part.

The set of floor panels as claimed in any one of the
preceding claims, wherein a thickness (TL) of the
locking part varies along the flexible tongue (30).

The set of floor panels as claimed in any one of the
preceding claims, wherein a thickness (TP) of the
pressing extension varies along the flexible tongue
(30).

The set of floor panels as claimed in any one of the
preceding claims, wherein a thickness (TE) of the
locking extension varies along the flexible tongue 30.

Patentanspriiche

1.

Satz von Bodenplatten (1, 1’), die mit einem Verrie-
gelungssystem versehen sind, umfassend eine se-
parate flexible Feder (30), die in eine Kante (4a, 4b)
einer Bodenplatte integriert ist, zum vertikalen Ver-
binden der Kante mit einer angrenzenden Kante ei-
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ner ahnlichen Platte,

wobei die flexible Feder (30) eine Langsrichtung
entlang der Kante (4a, 4b) aufweist,

wobei die Bodenplatten mit einem ersten und
einem zweiten Verbinder (9, 10, 6, 8, 14, 20, 31)
versehen sind, die Verbinder in die Bodenplat-
ten integriert sind und konfiguriert sind, um an-
grenzende Kanten zu verbinden, wobei der ers-
te Verbinder eine Verriegelungsleiste (6) mit ei-
nem nach oben gerichteten Verriegelungsele-
ment (8) an einer Kante einer Bodenplatte und
einer nach unten offenen Verriegelungsnut (14)
an einerangrenzenden Kante einer anderen Bo-
denplatte zum Verbinden der angrenzenden
Kanten in einer horizontalen Richtung (D2)
senkrecht zu den angrenzenden Kanten um-
fasst, der zweite Verbinder die flexible Feder
(10, 31) an einer Kante einer Bodenplatte und
eine horizontal offene Federnut (9, 20) in einer
angrenzenden Kante einer anderen Bodenplat-
te zum Verbinden der angrenzenden Kanten in
vertikaler Richtung (D1) umfasst, wobei die Ver-
binder konfiguriert sind, um mit Anwinkeln oder
vertikaler Bewegung verriegelt zu werden,
dadurch gekennzeichnet, dass

mindestens ein Teil der flexiblen Feder (30) kon-
figuriert ist, um im Wesentlichen horizontal und
im Wesentlichen in einer Richtung nur von einer
Anfangsposition in eine endgiiltige dulRere Ver-
riegelungsposition verschoben zu werden,
wobei die flexible Feder (30) konfiguriert ist, um
wahrend dem Verriegeln entlang der Kante ver-
dreht zu werden,

wobei die flexible Feder (30) ein Kniegelenk (15)
mit einem sich im Wesentlichen horizontal er-
streckenden Druckansatz (17) und einem sich
im Wesentlichen vertikal nach oben erstrecken-
den Verriegelungsansatz (16) mit einem Verrie-
gelungsteil (19) an einem oberen Teil oberhalb
des Kniegelenks aufweist,

wobei die flexible Feder (30) derart konfiguriert
ist, dass ein Driicken einer angrenzenden Kante
einer Platte vertikal gegen den Druckansatz (16)
die Verschiebung des Verriegelungsteils be-
wirkt,

wobei das Verriegelungsteil (19) der flexiblen
Feder (31) in einer inneren Anfangsposition in
einer Verschiebungsnut (40) an einer Kante ei-
ner Platte angeordnet ist, und dass das Verrie-
gelungsteil konfiguriert ist, um im Wesentlichen
horizontal und im Wesentlichen in einer Rich-
tung nur von der Anfangsposition in eine end-
glltige duRere Position in der Federnut (20) ei-
ner anderen angrenzenden Platte verschoben
zu werden,

wobei die flexible Feder (30) derart konfiguriert
ist, dass ein Anwinkeln entlang einer Kante die
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Verschiebung des Verriegelungsteils (19) an ei-
ner anderen Kante auslost, und

wobei die flexible Feder (30) ein verstarktes
Kunststoffmaterial umfasst.

2. Satz von Bodenplatten nach Anspruch 1, wobei die
flexible Feder (30) ein Polymermaterial, wie PA (Ny-
lon), POM, PC, PP, PET oder PE, umfasst.

3. Satz von Bodenplatten nach Anspruch 1 oder 2, wo-
bei das Kunststoffmaterial durch Glasfaser, Kevlar-
faser, Kohlefaser oder Talk oder Kreide verstarkt ist.

4. Satz von Bodenplatten nach einem der vorstehen-
den Anspriiche, wobei der Druckansatz (17) ein
Druckverriegelungselement (18) aufweist, das mit
einer Druckverriegelungsnut (11) zusammenwirkt,
die eine horizontale Verschiebung zwischen der an-
deren Bodenplatte und der flexiblen Feder (31) ver-
hindert.

5. Satz von Bodenplatten nach Anspruch 4, wobei der
Druckansatz (17) konfiguriert ist, um nach unten ge-
bogen zu werden, wobei das Druckverriegelungse-
lement (18) an der Druckverriegelungsnut (10) ver-
riegelt wird, wenn die Bodenplatte (1) vertikal nach
unten zu einer angrenzenden Platte (1) im Wesent-
lichen entlang einer vertikalen Ebene (VP) bewegt
wird.

6. Satz von Bodenplatten nach einem der vorstehen-
den Anspriiche, wobei die flexible Feder (31) einen
hervorstehenden Teil an einer unteren Oberflache
aufweist, wobei die flexible Feder konfiguriertist, um
sich um den hervorstehenden Teil zu drehen.

7. Satz von Bodenplatten nach einem der vorstehen-
den Anspriiche, wobei eine Dicke (TL) des Verrie-
gelungsteils entlang der flexiblen Feder (30) variiert.

8. Satz von Bodenplatten nach einem der vorstehen-
den Anspriiche, wobei eine Dicke (TP) des Druckan-
satzes entlang der flexiblen Feder (30) variiert.

9. Satz von Bodenplatten nach einem der vorstehen-
den Anspriiche, wobei eine Dicke (TE) des Verrie-
gelungsansatzes entlang der flexiblen Feder 30 va-
riiert.

Revendications

1. Ensemble de panneaux de plancher (1, 1’) pourvus
d’'un systéme de verrouillage comprenant une lan-
guette flexible (30) séparée intégrée a un bord (4a,
4b) d’'un panneau de plancher pour raccorder verti-
calement le bord a un bord adjacent d’'un panneau
similaire,
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dans lequel la languette flexible (30) a une di-
rection longitudinale le long du bord (4a, 4b),
danslequelles panneauxde planchersontpour-
vus d’'un premier et d’'un second raccords (9, 10,
6, 8, 14, 20, 31), les raccords étant intégrés aux
panneaux de plancher et congus pour raccorder
les bords adjacents, dans lequel le premier rac-
cord comprend une bande de verrouillage (6)
avec un élément de verrouillage (8) dirigé vers
le haut au niveau d’'un bord d’'un panneau de
plancher et une rainure de verrouillage (14)
ouverte vers le bas au niveau d’'un bord adjacent
d’un autre panneau de plancher pour raccorder
les bords adjacents dans une direction horizon-
tale (D2) perpendiculaire aux bords adjacents,
le second raccord comprend lalanguette flexible
(10, 31) au niveau d’'un bord d’un panneau de
plancher et une rainure de languette (9, 20)
ouverte horizontalement dans un bord adjacent
d’un autre panneau de plancher pour raccorder
les bords adjacents dans la direction verticale
(D1), les raccords étant congus pour étre ver-
rouillés avec un mouvement angulaire ou verti-
cal,

caractérisé en ce que

au moins une partie de la languette flexible (30)
est congue pour étre déplacée essentiellement
horizontalement et essentiellement dans une
seule direction, d’'une position initiale a une po-
sition finale verrouillée externe,

dans lequel la languette flexible (30) est congue
pour étre tordue le long du bord pendant le ver-
rouillage,

dans lequel la languette flexible (30) a un joint
articulé (15) avec une extension de pressage
(17) s’étendant essentiellement horizontale-
ment et une extension de verrouillage (16)
s’étendant essentiellement verticalement vers
le haut avec une partie de verrouillage (19) au
niveau d’'une partie supérieure au-dessus du
joint articulé,

dans lequel la languette flexible (30) est congue
de maniere a ce que le pressage vertical au ni-
veau d’un bord adjacent d’un panneau contre
I'extension de pression (16) entraine le dépla-
cement de la partie de verrouillage,

dans lequel la partie de verrouillage (19) de la
languette flexible (31) est agencée dans une po-
sition initiale interne dans une rainure de dépla-
cement (40) au niveau d’'un bord d’'un panneau
et que la partie de verrouillage est congue pour
étre déplacée essentiellement horizontalement
et essentiellement dans une seule direction de
la position initiale a une position finale externe
dans la rainure de languette (20) d’'un autre pan-
neau adjacent,

dans lequel la languette flexible (30) est congue
de maniére a ce qu’un déplacement angulaire
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le long d’'un bord déclenche le déplacement de
la partie de verrouillage (19) au niveau d’'un
autre bord, et

dans lequel la languette flexible (30) comprend
un matériau plastique renforcé.

Ensemble de panneaux de plancher selon la reven-
dication 1, dans lequel la languette flexible (30) com-
prend un matériau polymeére, tel que PA (nylon),
POM, PC, PP, PET ou PE.

Ensemble de panneaux de plancher selon la reven-
dication 1 ou 2, dans lequel le matériau plastique est
renforcé par des fibres de verre, des fibres de Kevlar,
des fibres de carbone ou du bois ou de la craie.

Ensemble de panneaux de plancher selon l'une
quelconque des revendications précédentes, dans
lequel I'extension de pressage (17) comprend un
élément de verrouillage de presse (18) qui coopére
avec une rainure de verrouillage de presse (11) em-
péchant tout déplacement horizontal entre I'autre
panneau de plancher et la languette flexible (31).

Ensemble de panneaux de plancher selon la reven-
dication 4, dans lequel I'extension de pressage (17)
est congue pour étre pliée vers le bas avec I'élément
de verrouillage de presse (18) verrouillé sur la rai-
nure de verrouillage de presse (10) lorsque le pan-
neau de plancher (1°) est déplacé verticalement vers
le bas vers un panneau adjacent (1) essentiellement
le long d’un plan vertical (VP).

Ensemble de panneaux de plancher selon l'une
quelconque des revendications précédentes, dans
lequel la languette flexible (31) comprend une partie
saillante au niveau d’une surface inférieure, dans
lequel la languette flexible est congue pour tourner
autour de la partie saillante.

Ensemble de panneaux de plancher selon l'une
quelconque des revendications précédentes, dans
lequelune épaisseur (TL) de la partie de verrouillage
varie le long de la languette flexible (30).

Ensemble de panneaux de plancher selon l'une
quelconque des revendications précédentes, dans
lequel une épaisseur (TP) de I'extension de pressa-
ge varie le long de la languette flexible (30).

Ensemble de panneaux de plancher selon l'une
quelconque des revendications précédentes, dans
lequel une épaisseur (TE) de I'extension de ver-
rouillage varie le long de la languette flexible 30.
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